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ABSTRACT 

Training in computer applications initially started in 

the United States (without planning) as a result of local 

concerns for citizens to become computer literate. It was 

later coordinated by state and federal concerns to allow for 

more orderly planning. Developing countries generally have 

embraced the introduction of new technologies without 

planning. It is not advantageous for countries struggling to 

service their debts to developed nations to embark on computer 

applications without planning. To do so means foregoing the 

experiences and benefits that can be derived from over two 

decades of research on computer applications. It might mean 

economic suicide for developing countries. It is important 

that developing nations take advantage of such benefits as 

software portability, CAI, CMI, programming, results of 

research on students, and computer planning. Nigeria, a 

developing country, seems to be following the path of the 

early days of computer applications in the United States and 

has not trained teachers in order to introduce computers to 

schools. 

The research focused on the design of a computer 

application model for teacher training colleges in the state 

of Anambra, Nigeria by: (1) using a general survey to 

VI 



determine the needs and attitudes about computer applications; 

(2) using Delphi techniques to establish factors that affect 

computer applications; (3) utilizing planning; and (4) 

evaluating the model by the Nigerian Delphi panel of experts. 
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CHAPTER I 

INTRODUCTION 

We live in an age dominated by technology. Daily, new 

devices designed to enhance our ability to be efficient appear 

everywhere. Through the use of television, radio, airplanes, 

and computers we have highly sophisticated means of acquiring, 

distributing, and retaining information. There is so much 

available in different modes that the term "information age" 

is quite appropriate. 

Computer applications have brought us into the Second 

Industrial Revolution. The first began in the early 

nineteenth century and ushered in the age of steam power and 

machinery. It mechanized society and replaced man's muscle 

power; it created hard goods, new wealth, slums, pollution and 

noise (Stehling, 1972). The use of computers solved 

mathematical problems of the first mission to the moon. With 

the aid of a computer, a policeman can radio in a suspicious 

license plate and find out whether the car was stolen or the 

driver is wajited for an offense. Computers supplement our 

cognitive abilities rather than physical strength. Stehling 

(1972) states that computers may have become operational 

decision making masters of the modern machine descendants of 



the first revolution. Computers control elevators, factory 

automation and cause valves to operate. There might be few 

arguments about the benefits of computers to mankind. It may 

be appropriate to say that computer services can be found 

everywhere; that does not mean however, that computer 

applications are not without problems. 

For a developing country struggling to acquire or use 

technology, access to technology is limited. Developing 

countries are faced with lack of know how, environmental 

problems, power limitations, lack of human resources in 

computer fields, high operating costs, lack of funds, the 

developmental quality of courseware, political instability of 

the country and inadequate planning to meet certain 

technological goals. 

The usage of computers in education by developed nations 

is found in a number of applications for administrative 

purposes, information retrieval, direct instruction, and for 

management. The use of computers in educational 

administration has already spread throughout the world, and 

there is no reason to do\ibt the continuity of this trend. 

Computers are being used in many Ministries of Education for 

keeping student records, statistical analysis, and for 

bookkeeping functions like payroll. There is an urgent need 

to train teachers in computer applications. Computer literate 



teachers will train students when these countries are able to 

enter the information age. 

Statement of the Problem 

Nigerian educators understand that computers may be used 

to address various problems encountered in education. 

Applying computer in education includes: (1) the need to use 

computers to solve educational problems ( some exaimples are 

Computer Assisted Instruction (CAI), Computer Managed 

Instruction (CMI), research, and programming); and (2) the 

need to develop a systematic model to train teachers in 

computer applications. However, computer applications in 

related areas such as business or government administration 

has been undertaken in nonproductive ways, for examiple with 

little concern for coherent needs analysis or planning. 

The present process of developing educational computer 

applications in Nigeria is generally parallel to the early 

days of computer development in the United States of America. 

However, American developmental experiences with computers 

may not be transferable intact to Nigeria. 

There is an important need in Nigeria to determine the 

key factors involved in developing computer applications for 

teacher training, along with a systematic model to implement 

a training program. 



Rationale 

Factors Influencing Computer Use 

It is important to understand the problems accompanying 

computer applications and find researched and well designed 

solutions to solve them. It becomes an advantage for the 

developing countries to learn from the past mistakes of 

developed nations, who have two decades of experience with 

computer applications in schools. Recognition for the need 

by developed countries to study the impact of technology on 

their societies should send a signal to developing countries 

to study the problems of a borrowed technology on their 

societies (Nora, 1978; Olden & Thompson, 1976). Where there 

are conflicts between existing laws and new technology, 

solutions are sought (Nora, 1978; Olden & Thompson, 1976). 

Wagner (1984, 1986), in reporting the results of the first 

year descriptive study of implementation of teacher education 

amd computer centers in California, states: 

Implementation was powerfully affected by the 
environment of each agency. On the whole, service 
delivery was dominated by computer training, with 
an apparent reduced level of training in curriculum 
and instructional methodology, scope of 
responsibility, governance issues, and relationships 
with business, industry, colleges, and universities 
are problematic, due in part to lack of standard 
routines for ambiguity in the initial authorizing 
legislation. ( Wagner, 1984, p. 1) 



Bitter (1984) noted (under prerequisites for effective 

computer literacy education), three crucial factors for 

computer education and planning: (a) goals and objectives; (b) 

district and local support; and (c) computer literacy training 

for teachers. Linn and Fisher state that impediments to 

effective planning for computer are: 

1. Lack of control of hardware decisions; 
2. Lack of available educational software; 
3. Lack of adequate computer-based curricula, and 
4. Lack of appropriate training for program 

implementers. (Linn & Fisher, 1984, p. 1) 

There are many different brands of microcomputers on the 

market which are not compatible with each other. Computer 

parts for one brand do not necessarily match with another. As 

such, when a manufacturer goes out of business, it is 

difficult to obtain computer parts for that manufacturer. 

New brands of computers, enhanced with more features, are 

introduced so often that the temptation to procure the new 

brands exist. 

The fact that computer technology has been a fast 

developing revolution, makes it difficult to master everything 

about this technology. So, the need to catch up with new 

applications makes training in computer applications a 

challenging task. 

The aibove factors exist in developed countries, whether 

they manufacture the hardware and software or not; they are 



also common to developing countries. Unfortunately, 

developing countries are faced with unique problems. 

Hardware Problems 

Computers are sensitive to heat, dust, humidity, insects, 

variations in voltage, frequency of electrical circuits, 

vibration and mechanical shock. Environmental conditions can 

be controlled by means of air conditioning. Unfortunately, 

most homes, schools and offices in developing countries do not 

have air conditioning. Even when they do, the supply of 

electricity is not reliable. There are frequent power 

failures that last for days or even weeks. 

Many schools do not have access to electric power, and 

even when they do, the power fluctuates more than most 

computers can tolerate. The alternative is the use of 

batteries, which are very expensive, or, uninterrupted power 

supply(UPS), which is equally expensive. No microcomputer can 

run very long on batteries. 

The developed nations can service and support their 

technology, however; the situation is different with 

developing countries. These countries generally have few 

experts in the mechanics and servicing of the technology. A 

computer breakdown requires the expertise of a computer 

technician, who will need computer parts if the service calls 



for parts replacement. In most cases the hardware is not in 

stock as it would be in developed countries. 

The use of the keyboard is easily mastered by children 

in developed countries because they have gained a whole 

different kind of experience with pushing all kinds of 

buttons. They use elevators, electronic banking, electronic 

games, and have experience with many other situations where 

they have used equipment similar to the computer keyboard. 

In developing countries, the use of keyboard in most cases 

might be strange. 

Software Problem 

Developed nations' children are exposed to industrial 

environments where many kinds of technologies are common. The 

children are familiar with all kinds of new technological 

terms. These children grow up knowing terms that are unknown 

to children in developing countries. The educational systems 

of developed nations take into account the type of knowledge 

and developmental stages of their children when software is 

designed. Software developed in developed countries takes 

into account the culture and grade level developmental 

backgrounds of students, while in developing countries the 

cultural background and knowledge of their children may be 

unintentionally ignored. Therefore, cultural differences 



manifest heavily when computers are introduced in developing 

nations. The developing countries' children have to learn 

nearly every computer term because most of the terms given to 

computers and associated peripherals are indeed very strange 

to the children. 

It is also natural to suppose that most software designed 

for grade levels in the United States might not be appropriate 

for the same grade levels in developing countries, bearing in 

mind differences in cultural backgrounds. If developing 

countries cannot import software from developed countries, 

then new software for less developed countries has to be 

designed. Software production involves large amounts of money 

for research and development. 

It is also expensive to develop quality courseware for 

a particular situation. The main reason for the drop in 

prices of computer products is due largely to increased 

production for a larger market. It is economies of scale that 

drive costs very high if the market is geared for a very small 

population. Software designed for a small population will 

definitely be expensive. 

Costs 

There are high operational costs involved with the 

operation of computers in developed countries and there are 
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even more operational costs involved with the operation of 

computers in developing nations. These developing countries 

lack trained personnel in technology-related fields and 

foreign currencies required for maintenance and procuring 

parts are not easily available. The adverse daily fluctuation 

of currencies makes it difficult to afford foreign goods at 

amy time. Computer technicians have to be trained, which also 

involves some costs. 

Financing of the computers, peripherals and software is 

also a big problem. The question is, where will the 

developing countries who are already deep in debt, get these 

new projects financed? Friend (1985) noted that although the 

cost of computers is coming down, developing nations are 

entering into computer applications in schools only when such 

applications are cost effective. Friend also states: 

The question should be addressed in terms of cost-
effectiveness, not simply in terms of cost, and at 
present, I see few applications of Computer Based 
Instruction (CBI) that would prove cost-effective. 
Even those applications that are cost effective in 
the United States might not prove so in a less 
developed country where salaries of teachers, the 
maintenance costs of school building etc are lower 
than in the United States. (1983, p. 30) 

This idea of cost-effectiveness has been offered by 

Friend (1983) in an earlier article titled "The Future of 

Computers in Education in Developing World," in which he 

reviewed the uses and history of computers in the United 



States and highlighted some of the benefits and pitfalls ahead 

as computers are transferred to the developing world. He 

predicted that since the cost of computers is coming down, 

there may be feasible use of computers in the educational 

environment in developing nations in the very near future. 

All along the problem has been cost effectiveness. 

Political Conditions in Developing Countries 

The political instability of any country has a part to 

play in long term development. Hebenstreit states: 

The introduction of computers in education at any 
level (schools, technical training institutes and 
Universities) and whatever the purpose (general 
computer literacy, improvement of education or 
training of specialists in informatics) requires 
a long term policy because any educational system 
reacts rather slowly to policy changes (a reaction 
time of a few years is typical). (1984, p. 24) 

Computer applications are long term projects that can be 

disturbed by political instability of any nation. Ofori(1983) 

showed some statistics related to the development of 

television and radio in African schools. In Nigeria, 

television was introduced in Western and Eastern Nigerian 

schools in 1959 by Western and Eastern Nigerian Governments, 

USAID, the British Government, and CETO and was also 

introduced to Northern Nigerian schools for direct instruction 

in 1961 by the Northern Nigerian Government, USAID, and UK 
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companies. This program was terminated during the Nigerian 

civil war (1967-1970). Televised instruction was revived after 

the war but has not been used fully. Similarly, radio was 

introduced in Northern Nigeria and the rest of Nigeria in 1957 

and 1961 respectively but was abandoned during the civil war. 

With frequent change of governments by military force in 

developing countries, each regime tries to abandon the plans 

of the previous dictator. It is really not a good situation 

for any country to plan under such conditions. 

In developed countries, data is available from research 

investigating the impact of a particular technology on 

society. The president of France, in 1976, requested research 

on how computers would affect France. He wrote: 

The applications of the computer have developed 
to such an extent that the economic and social 
organization of our society and our way of life 
should therefore be imposition both to foster 
this development and to control it so that it 
can be made to serve the cause of democracy and 
h\iman growth. (Nora, 1978, p. 3) 

In countries where the political situation is frequently 

threatened by insteibility, absence and inaccuracy of data is 

very common. 

Computer Lab Rationale 

The North Carolina Legislative Research Commission, in 

a report titled "Computer Literacy: Report to the 1983 General 
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Assembly of North Carolina," recommended (a) basic computer 

awareness instruction for public schools; (b) training in 

computer awareness instruction for public schools; (c) 

training in computer awareness for graduates of all teaching 

colleges as an accreditation requirement; (d) maximum use of 

public school computer laboratories; and (e) student and 

teacher computer ethics. In developed nations training is 

considered as a prerequisite to any introduction of computers 

in education. Hebenstreit states: 

It is also been said that teacher training is a 
necessity whether these teachers are intended 
to teach a new subject as computer literacy or 
whether they are intended to use the computer 
as pedagogical tool in their normal teaching 
activity. The training of teachers is as 
important in developing countries as it is in 
developed countries, however the problem of 
training teachers in developing countries is 
different from that same problem in developed 
countries because the contexts are different. 
(1984, p. 21) 

Developed countries, whether or not they manufacture 

computer hardware and peripherals, have experts in computer 

science. Developed nations have used these specialists to 

staff teacher training colleges. Developing countries lack 

these experts. It is very crucial for developing nations to 

have computer experts who have adequate hands-on expertise in 

computer applications because training is a prerequisite for 

effective use of educational software. It is also the key as 
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developing nations embark on software production. A regional 

computer laboratory might provide a means to provide this 

training to educators in developing countries. Such a 

computer laboratory might have the following intended goals 

and agenda: (1) teachers should be familiar with a variety of 

applications software such as wordprocessing, database, and 

spreadsheet, and teachers who are interested in problem 

solving should be able to compile their programs in either 

Basic,Fortran, Pascal, or Cobol; (2) it will provide teachers 

the necessary information on computing (maintain monthly and 

weekly periodicals/ magazines on the educational computing 

environment) ; and (3) it will also provide the needed software 

for teachers hands on computer applications (house a software 

library, and a center for software evaluation). 

Questions 

After considering studies related to the improvement of 

computer application in developed countries, several questions 

may be formulated related to the issues of computer 

applications in a developing country: (1) Can many issues 

affecting computer application in the Nigerian Educational 

System be identified?; (2) What differences, if any, exist 

regarding computer application in Nigerian and American 

schools? (3) What benefits can Nigerian schools derive from 
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the experience developed nations have gained from over two 

decades of computer applications in schools? It is hoped that 

the answers to some of these questions may result from 

analysis of the data generated by the Delphi process. The 

answer to these questions shall aid in designing effective 

computer applications in developing countries, with particular 

applicability to Nigeria. 

Significance of the Proposed Research 

Computers have permeated the work place in developed 

countries. Even in developing countries, computers are 

available in some banks, government agencies, businesses, and 

airlines. Is it not possible to suggest that a time will come 

when the need for computers in developing nations will 

parallel what is obtainable today in developed nations? If so, 

it would be an advantage for developing nation to be prepared 

for that period. 

Errors have been made embarking into activities without 

planning. No one doubts the need for computer education for 

teachers in developed countries (Bitter, 1984; Jacques, 1984; 

Wepner, 1986) . The results of many research projects have 

been implemented in instructional practice. To overlook the 

tremendous benefits of over two decades of research and 

implementation of educational computing by developed nations 
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is to forfeit those benefits. It might be economic suicide. 

Therefore, developing countries should learn from developed 

countries' mistake and successes (Friend, 1988; Hebenstreit, 

1984) . 

The massive increase in computer use in developed nations 

has been possible because of the existence of professional 

levels of training in informatics, which helped the 

acceleration of computer applications in general education 

(Hebenstreit, 1984). Hebenstreit further noted that in most 

developed countries (including the USA) there is no national 

policy for the introduction of computers in education at the 

school level. Implementation occurred most of the time 

because of local and regional initiatives. He felt that there 

exists a definite danger of increasing the gap in level of 

education and equality of education between developed and 

developing countries due to developed countries massive 

utilization of computer applications. Attempts by developing 

countries to narrow the gap relative to developed countries' 

computer applications should be applauded and encouraged. 

In order to benefit from developed countries past 

research on computer applications, care must be taken to find 

out what can be applicable. Designing computer training for 

teachers requires careful selection of software, equipment, 

peripherals, experienced computer teachers and, more 
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important, talented and dedicated computer committee members 

who oversee the implementation, evaluation, cind revision of 

intended objectives. 

Finally, it is impossible to prepare for computer 

applications in schools when teachers are not trained and 

prepared. We have to prepare teachers first and they will 

train others. Hebenstreit states: 

It has been said that computers can improve education 
if they are used at the right place, at the right 
time, with the right amount and in the right way 
but to meet all these conditions teachers have to 
be trained to use the computer that way. 
(1984,p. 13) 

This research examines the design of a model for computer 

education for teachers in a developing nation. 

Limitations 

The advantages of computer applications compared with 

traditional instruction have been fully documented (Facione, 

1989, 1990; Wagner, 1984). Some schools of thought have 

argued that methodological flaws exist in the findings of many 

educational research projects and as such there are conflicts 

on what computers can do in education. Clark (1983, 1985) 

claims that poorly designed studies give credit to computers, 

while the effect was on methodology. Sharpes states: 
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A final resolution for studying teacher education 
concerns in developing world demands something of an 
overall global set of strategies from combined social 
sciences, and a probable balance in methodology from 
each. Conventional academic boundaries are not always 
appropriate, and the quest for a new methodological 
framework will continue to confront the active 
consciousness of researchers. (Sharpes, 1983, p. 10) 

In this study, Delphi techniques have been used to 

explore the opinions of Nigerian experts in computer 

applications (who may not necessarily be considered world 

experts) . At the same time, there is some agreement by these 

experts on where to start in a particular setting. The 

initial training model for teachers in this situation may not 

be the best design for the rest of the developing countries, 

bearing in mind the effects of cultural differences and many 

other factors affecting computer applications in different 

settings. It will definitely be an appropriate model for the 

targeted nation because many of the problems facing that 

country's computer applications will be uniquely considered. 

The model that has been developed as part of this project is 

tailored to provide the necessary computer skills and 

knowledge to teachers who will then pass them on to their 

students. 

All of the computer problems to be faced when developing 

countries emerge into the computer age, or which apply to cost 

effectiveness for computer applications in third world will 
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not be solved. However, this researcher feels that given the 

right conditions, and the financing, whether it comes from 

Parents Teachers Association (PTA), wealthy donors in terms 

of computers or grants, or even government agencies, this 

model offers a concrete place to spread computer literacy in 

developing countries' educational systems. Developing 

countries cannot afford trial and error techniques, which may 

waste already scarce resources. The advantage of planning will 

preserve the needed resources. 

Summary 

Friend (1981,1985) sees some parallel between computer 

usage in the third world and in the United States. Some 

benefits can be transferred from twenty years use of CAI in 

developed nations to the third world. One of the great 

advantages is that developing nations can enter at the current 

stage of development, including both software and hardware. 

The developed nations can lend their expertise and experience 

to developing nations. 

In Shears and Dale's report (1983) to The Honorable 

Robert Fordham, Minister of Education in Australia, about the 

use of computers in Australia, they note that : 

France is by far the most advanced of the European 
countries in the application of computers in all areas 
of familiarization, instruction and administration of 
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education. The national emphasis is on the need to 
develop high technology to an advanced degree for the 
country to advance. Computers are considered essential 
for a complete general education at high school level, 
and both familiarization and instructional programmes 
are seen to be complementary and necessary. (Shears & 
Dale, 1983, p. 11) 

Shears and Dale also examined the developed countries' 

applications of computers and were surprised about the 

reluctance of Japan, Germany and Sweden to introduce computers 

in schools. Japan, being a giant in the electronics industry, 

could afford to introduce computers in schools, but only 10-

20% of Japanese schools had computers at the time of that 

survey. Japanese officials justified their reluctance on the 

grounds that most homes have computers, Japanese children have 

no motivational problems, and the introduction of computers 

in school does not serve any purpose. In Sweden computers are 

confined to upper secondary schools (years 10-12) and specific 

use is made in areas of science, chemistry and economics. 

Shears and Dale were satisfied with steps taken by the United 

States of America and France in introducing computers in 

schools. They concluded that the most significant feature of 

the French approach to computer usage is her acceptance of the 

fact that the teacher is the central factor in the success of 

the use of computers in education, particularly in the 

schools. Shears and Dale (1983) state : 
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Effective preparation and involvement of teachers is 
the key to the successful education. Solutions 
relating to hardware problems are important for 
development of process but are largely irrelevant for 
its application if teachers as a whole are persuaded 
that the use of the new technology in classrooms and 
lecture halls will produce better results for pupils 
and students than the procedures to which they have 
become accustomed, (p. 5) 

In the United States, there are concerns about the 

transfer of technology to the third world. This concern 

includes technical know how, costs and providing experts in 

technological applications. Nelson (1988) had this to say 

about the Agency for Instructional Technology (AIT) , in an 

article entitled "The transfer of North American Instructional 

Technology to Developing Nations": 

Evolving from television library begun in 1962, AIT 
was established by American and Canadian educators in 
1973 to strengthen education through technology, and 
cooperation with state and provincial agencies, it 
develops and distributes instructional video and 
computer materials,teaches intellectual skills, 
cognitive strategies, the affective domain, or motor 
skills in addition to presenting information, (p. 1) 

He also indicated the achievements of AIT in the instructional 

video product called "Math Works," developed in 1985. This 

is AIT's two year progremi in instructional physics for 

vocational amd technical students that comprises 1,500 pages 

of text, 72 video programs, 90 laboratory sessions, 

mathematics exercises, classroom presentations, and 

teacher/student interactions. AIT wants to assist in transfer 
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of technology, but it is limited by budget and policy. It 

cannot afford to supply developing nations with computers. AIT 

instructional video products can be used by developing 

countries who have computers in schools and teachers who are 

knowledgeable in computer applications. 

It is obvious that risks are involved at different levels 

with computer applications in developed countries. We can see 

dangers such as invasion of individual privacy, dconage to 

individuals resulting from inaccuracies in credit records, 

increasing surveillance over our personal activities and 

computer fraud to mention a few. In developing countries, the 

risks not only exist in these areas but in support 

capabilities, quality of products, service contracts, 

environmental problems, political instability of most 

developing nations, inflation, and the high cost of equipment. 

Most of these problems are handled efficiently by developed 

countries. The developing nations are faced with not only the 

financing of the equipment, but much larger problems as well. 

How then can these problems be solved in developing countries? 

We are quite aware that no two situations are identical. 

However, learning from the successes and failures of others 

will assist developing nations in developing a policy that 

will ensure successful computer applications. 

21 



At some point, developing nations will embark on computer 

applications and will not solely depend on aid from developed 

countries to achieve this goal. Each nation must decide what 

route to follow in other to accomplish computer literacy. A 

good way to begin a computer literacy project is by examining 

methods in which computers can be introduced to the society. 

Factors affecting computer applications need to be 

investigated, and missions and goals should be defined. Aid 

from developed countries alone will not furnish developing 

countries with computers, software, peripherals, technicians, 

and experts. Developing countries must include at some point 

computer applications in annual budgets and development plans. 
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CHAPTER II 

REVIEW OF LITERATURE 

This review is made up of three sections. The first 

section provides information on the introduction of computer 

applications in teacher training institutions in some 

developed countries. The second section deals with computer 

applications in some developing countries. The third section 

compares and contrasts the situations in developed and 

developing countries and tries to find a good starting point 

for developing nations to begin the spread of computer 

literacy in teacher training colleges; it also examines what 

can be transferred from developed countries decades of 

computer applications in terms of programs,security, physical 

facilities, software portability and hardware considerations. 

Computer Applications in Developed Countries 

United States of America 

Introduction 

The decreasing cost of computer hardware and software 

and increasing emphasis on developing computer literate 

students were amiong the main factors that led to widespread 

use of microcomputers in public schools in the United States. 

Initially, computer applications were used in universities in 
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engineering, science, and business for problem solving, 

programming, numerical computation, statistical calculations, 

and graphics. The surge to eliminate computer illiteracy was 

not initiated by the state or national government but by the 

local desire of students and faculty to acquire computer 

skills. 

Locally developed computer literacy programs range from 

in-service training workshops and seminars to undergraduate 

and graduate courses and degree programs (Bannon, 1986; 

Picton, 1988). Walla and Wendel (1983) describe a network 

called the Educational Computer Consorti\im of Ohio, which was 

established to meet the computer literacy needs of college 

faculty, pre-service education majors and in-service teachers. 

Members of this consortium developed a series of seminars, 

implemented college level courses and provided in-service 

awareness sessions designed to increase computer literacy 

levels. 

Colleges of education in the United States are still 

facing the responsibility of preparing pre-service teachers 

to meet the challenge of integrating computer technology in 

their classrooms (Congress of United States, 1984; King, 1987; 

Picton,1988). Texas was one of the front runners in 

implementing an instructional computing curriculum (Anderson 

& Smith, 1984). In addition to training for in-service 
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teachers offered by Regional Education Service Centers and 

School Districts, the Texas legislature mandated a course in 

computer literacy for students enrolled in teacher 

certification programs in the state's colleges and 

universities. Presently, most states require computer 

literacy as a requirement for teacher certification. 

The desire of local school districts for computer 

literate students and teachers necessitated the acquisition 

of computers in primary and secondary schools. It also 

required colleges and universities to acquire computers, 

assorted peripherals and software. This equipment was 

acquired by grants from computer manufacturers, donations from 

organizations and monies allocated by school districts for 

computer acquisition. Initially, poor school districts 

depended mainly on grants and donations (Anderson, 1984; 

Becker and Sterling, 1987; King, 1987; Playing to Win, 1985). 

In general, in the early stage of the rush to become computer 

literate, computers used for this goal were mainly those 

obtained from donors and grants from the state or 

corporations. Whether Apple computers. Atari or IBM PC, XT, 

AT or IBM compatibles, computer literacy in schools was 

achieved at a very high level of quality (Emmett, 1983). 
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Planning 

Instruction in computer applications in schools, 

vocational centers, teacher training colleges and higher 

education in the United States has generally been very 

successful when compared with the rest of the developed 

nations (Beam, 1988; Bjur, 1984; Copeland, 1987; Freeman, 

1984; Frey, 1986; Johnson, 1985; Rizzolo, 1988; Sharpless, 

1983; Summers, 1988) . Frey (1986) noted that the research 

conducted in 1985 by the Atlantic Institute for International 

Affairs in the USA, Japan, France, the Federal Republic of 

Germany, Great Britain, Italy, Norway and Spain showed that 

the percentage of the population who have used computers or 

a word processor is: (1) 37%, USA; (2) 28%, Great Britain; (3) 

21%, Norway; (4) 16%, France; (5) 14%, Japan; (6) 12%, Spain; 

(7) 11%, Federal Republic of Germany; and (8) seven percent, 

Italy. 

Rizzolo (1988), describing the implementation of a high 

tech laboratory in a suburban high school in New Jersey, 

states that the vocational studies department shifted its 

emphasis toward preparing students for college as well as the 

job market by changing course materials to focus on 

technology. This was achieved by creating a high technology 

laboratory, including an electronics lab, video lab and 

studio, computer repair area, drafting center, and a 
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microcomputer center. Students from across curriculum areas 

such as physics, social studies, foreign languages, and 

mathematics utilized the high tech lab during the academic 

year 1985/86. Rizzolo (1988) states that the key to this 

successful program resulted from the following: (1) 

knowledgeable, committed, and talented staff; (2) the efforts 

of in-house experts; (3) the enlistment and support of the 

Board of Education; and (4) collaborative planning with other 

school districts that helped in netting a $50,000.00 grant 

from the state. The success of the New Jersey venture can be 

attributed to a greater extent to the planning and 

implementation of computer applications that involved 

individual schools, local school districts, states, and the 

federal government of United States (Congress of United 

States, 1984) . In California, as part of a program to improve 

and strengthen schools by introducing technology into the 

entire curriculum, the state legislature provided funds to 

school districts that developed an educational technology or 

computer education plan (California State Department of 

Education, 1985). The California State Department of 

Education, Sacramento, in an article titled "Computer 

Applications Planning," identified five basic steps in 

planning for computer applications. There are: (a) planning 

preliminary activities; (b) integrating computers into the 
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curriculum; (c) delivering staff development services; (d) 

acquiring hardware and software; and (e) organizing and 

implementing the program. 

Anderson (1987) prepared a report to help Wisconsin 

educators use computers effectively in the instructional 

environment. The guidelines emphasized planning at the 

district and building levels for the integration of computer 

literacy competencies into elementary and secondary schools. 

The levels are: (1) perspective; (2) model of the computer in 

education; (3) district planning; (4) implementing the 

district program; (5) evaluating the district program; (6) 

modifying the district plan and program; (7) computer 

science; and (8) resources. The Maryland Task Force on 

Computer Applications conducted a state wide survey of 

essential components for successful computer applications. 

Essential components included: (1) planning and curriculum 

development; (2) staff development; (3) computer use; (4) 

instructional equity; (5) selection; (6) maintenance; (7) 

evaluation of hardware courseware; and (8) parent and 

community involvement (Deasy, 1984). In response to this 

survey, 34 recommendations were made and suggestions were also 

offered. The suggestions include: (1) state certification 

guidelines for computer science teachers; (2) increased 

collaboration with higher education in providing staff for 
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in-service training; (3) staff visits to computer 

demonstration sites; and (4) the establishment of a 

communication network between teachers and administrative 

staff (Deasy, 1984). 

Wepner (1986), discussing educational computing in New 

Jersey, demonstrated the importance of a survey to determine 

the status of computer in-service training and computer usage 

of northern New Jersey educators. The results showed that: 

(1) more than half of the respondents still had not had any 

course work with computers; (2) among those who had taken 

courses, the most cited courses were an overview of computers, 

Logo, Basic, and word processing; (3) only 23% stated that 

they had one computer in their classrooms and only 11% had 

more than one; (4) when computers were available, the Apple 

was more frequently mentioned; (5) 81% indicated they were 

definitely (45%) or possibly (36%) interested in taking 

courses in computer education; and (6) 47% said they would 

definitely (28%) or possibly (21%) be interested in pursuing 

masters level work in computers, especially if it would 

prepare them to become supervisors/coordinators of computer 

programs in schools. 

The switch to more orderly planning for computer 

applications continued throughout individual states of the 

United States (Hammond, 1988; Hebenstrait, 1984; Picton, 
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1988; Wagner, 1984). In most states a high rate of success 

has been achieved in educating educators and incorporating 

computer training in the curriculum of teacher training 

institutions (Bjur, 1984; Frick, 1986; Lai, 1984; Pennsylvania 

State University, 1988; Picton, 1988; Rizzolo, 1988; Sworder, 

1989) . 

France 

It has been asserted that France is the most advanced of 

the rest of her European neighbors in computer applications 

(Shears & Dale, 1983). The French president, in 1976, sought 

the opinions of experts and requested a study on how his 

nation could control computer technology and make it serve her 

(Nora, 1976). France's leadership is seen in familiarization, 

instructional objectives and the administration of education. 

The national emphasis is on the need to develop high 

technology that will help to advance the country and serve the 

cause of democracy. In essence, computers are considered 

essential for complete general education at high school, and 

instructional programs and fcuniliarization are seen as 

important as well as complementary and necessary. 

Shears and Dale (1983) felt that the most important 

aspect of the French approach is the acceptance of the fact 

that the teacher is the central factor in the success of 
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computers, particularly in schools. Initially, training was 

provided nationally for teachers of all subject areas in 

eleven centers in France. The teachers then extended the 

training by training local teacher volunteers in the school 

district. Shears and Dale (1983) indicated that teacher 

volunteers must be familiar with their microcomputer, be able 

to set their computers in working order, be able to introduce 

students to practical use of computers, be able to use 

programs, write and adopt minor programmes and be able to do 

assignments under the guidance of qualified persons. These 

volunteers helped immensely to facilitate the spread of 

computer applications in French schools. 

Presently, a research network called the European 

Institute of Technology has been organized by major European 

companies to facilitate programs and research (Dickson, 1988) . 

The institute also seeks to encourage greater collaboration 

aimong academic and industrial researchers in Europe by 

financing research in fields relevant to the long term needs 

of the sponsoring companies. 

West Germany 

There is not a great deal of support for computer 

applications in schools for either familiarization or 

instructional use at the secondary levels. It is estimated 
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that only 5-7% of German students have any direct experience 

with computers in schools, and the majority of schools are not 

making serious attempts to provide computers for students. 

Universities conduct the majority of their computer programs 

as information science courses and those courses have 

significant influence only on the upper secondary school 

curricula. The Germany Research Society advises the federal 

government on university requirements regarding computer 

facilities (Shears & Dale, 1983). This advice is forwarded 

to the states, which are responsible for administering the 

universities. 

Germany also accepts the principle that the teacher-pupil 

relationship is of great importance; and that unplanned and 

premature introduction of computer applications in schools may 

be very detrimental to the relationship between teacher and 

student by partly replacing the teacher with the computers. 

The German approach is designed in such a way that computer 

applications in schools vary between states depending on the 

implementation plans of local districts. In Bavaria, steps 

have been taken to provide computers for upper secondary 

levels since 1976, at the rate of adding 50 schools per year 

(Shears and Dale, 1983). Initially, four terminals were 

distributed to 400 schools while the schools were required to 

purchase software and provide training opportunities from any 
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available resources. In Hamburg, school programs involving 

computer applications are limited but are available as 

electives in upper secondary schools for students who want the 

training. It is not required that students become computer 

literate or study computer applications as compulsory 

requirements. Frey (1986) noted there is a plan to introduce 

a program of compulsory computer lessons in which all 

secondary school students would be required to learn BASIC, 

Word 2000 or How to Use the Maccintosh in West Germany. 

Sweden 

Teachers in Vaud began investigating the applications of 

computers in schools around 1970. Several experiments were 

conducted with the Federal Polytechnic School prior to the 

advent of microcomputers. Computers were introduced in 

schools after 1975. The government of Vaud, in 1977, mindful 

of the importance of the computer and its educational value 

in a modern society, appointed a committee to study the 

development and introduction of computer science in secondary 

schools (Bron, 1982). Bron (1982) noted that the committee 

was composed of secondary teachers and computer specialists 

who were instructed to find ways to promote basic instruction 

in computer science and the practical use of computers in 

education. Bron (1982) also noted that the teaching of 
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computer science and the use of computers for educational 

purposes are inconceivable without teacher training. 

In Sweden computers are generally confined to upper 

secondary schools. The applications are seen in areas such 

as science, chemistry, physics and economics. In-service 

training for teachers is available and includes topics such 

as the effects of computers on society (Shears & Dale, 1983). 

The administrative use of computers in school was implemented 

in 1984. Bron (1982) describes the enormous variation of 

computer applications in the Swiss canton of Vaud and the 

various activities of a nationwide coordinating group 

concerned with the use of computers in Swiss secondary 

education. He ascertained that difficulties in microcomputer 

choices in Vaud secondary schools, adoption of computer 

literacy courses, the development of computer-related teacher 

training programs, and the current level of computer assisted 

instruction in Vaud were addressed with adequate planning. 

Computer Applications in Developing Countries 

Nigeria 

Introduction 

Computer applications exist within Nigeria. The typical 

setting for computer applications is in: (1) businesses or 

corporations who can afford computers and associated 
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peripherals; (2) essential government agencies, including 

Nigerian Telecommunications, Central Banks and the Military; 

(3) cJDOut four universities; and (5) some state government 

administrative units. Initially, the implementation of 

computers in Nigerian society proceeded without any plans. 

Vendors began to promote computers without thinking about 

service after sales; many firms purchased computers without 

the appropriate software. The result of using a new 

technology in this manner is ineffective and very costly. 

Computer training for teachers is seriously missing. The 

majority of teachers in elementary schools, secondary schools 

and other institutions of higher education have no experience 

with or knowledge of computer applications. The remaining 

minority, with little knowledge about computers, faces a lack 

of computers and software for any hands on computer 

applications. The situation is changing as attention has 

recently been given to the issues of computer applications in 

all levels of Nigerian manpower training. There is reason 

for optimism, but the crucial question will become the 

training of teachers and the acquisition of: (1) computers, 

software and peripherals; and (2) implementation of such a 

large project. 

At present, computer courses in Nigeria are confined to 

universities which offer computer science courses. These 
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Universities include Ahmadu Bello University, Bendel State 

University, FUT Akure, FUT Minna, Ibadan University, Lagos 

University, UNN Nsukka, Obafemi Awolowo University and Ogun 

State University; Only Ahmadu Bello University, Ibadan 

University, Lagos University, and UNN Nsukka have computer 

centers (Odey, 1990). The Ahmadu Bello University owns a 

major control data center which has terminals connected to 

faculty and some administrators. They are used mainly for 

faculty research, teaching and some administrative functions. 

Odey (1990) indicated that Ibadan University has IBM 370/135 

hardware with a DOS/VS software operating system that supports 

a maximum of five partitions. The computing facility is 

mainly used for teaching (CMI), research and public 

assistance. The Lagos University computing center provides 

services in teaching, research and administrative support 

while UNN, Nsukka maintains an IBM mainframe, version DOS/VSE 

operating system that is used for staff and students' 

computing. 

Planning 

The Nigerian Government, in March 1988, made an official 

statement through the Minister of Education regarding 

computerization of Nigerian society. The goal was to 

introduce computers in primary and secondary schools in 
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Nigeria. It empaneled a committee of seventeen and directed 

the members to prepare a model for introducing a computer 

pilot program for secondary schools in Nigeria. This was a 

first step to organized action to establish a framework for 

computer applications. 

The committee requested memoranda from computer vendors 

in Nigeria, institutions of higher learning and the Nigerian 

public on what route the society would take to assure 

effective implementation of computer applications. The 

committee requested firms to address these issues in their 

memoranda: (1) computer technology; (2) hardware options and 

peripherals; (3) working environment/specification; (4) 

maintenance capabilities; (5) software options including 

operating system, proprietary software, software maintenance, 

software development and programming language recommended; (6) 

computer education involving operation and service in primary 

and secondary schools; and (7) modalities and strategies for 

an integrated approach to a computer education program and 

operation to ensure both a uniform approach and a broad 

approach. This investigator happened to be in Nigeria during 

this period and did submit memoranda. The committee reported 

to the minister in September of 1988. Odey (1990) noted that 

the pilot program started in 1990 and outlined the following 

progress: (1) specified schools became participants in the 
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pilot project; (2) funds were disbursed to participating 

schools for computer rooms, generators and stabilizers; (3) 

training was provided for the participating principals and 

commandants of schools; (4) teachers of participating schools 

were trained intensively for three months; and (5) the 

organization of workshops in computer education curriculum for 

secondary schools at Lagos University attended by 

commissioners of four states. Odey (1990) also noted plans 

to: (1) distribute 504 microcomputers to 56 pilot secondary 

schools; (2) send 9 computers to Unitary secondary schools; 

and (3) give Armed forces secondary schools nine computers 

each. It is possible that this plan is yet to be implemented 

owing to the economic condition that still exist in Nigeria 

today ; however, the federal government computer policy did 

spur northern Nigeria into the introduction of pilot computer 

applications in secondary schools. In this exercise the 

National Teachers Institute, Kaduna helped in training 

teachers for the project. 

Malaysia 

Dennis Harper's attempt to introduce computer 

applications in teacher training college in Malaysia produced 

mixed results. Harper (1985) stated that a survey is 

necessary to determine what has been done and to take 
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advantage of the results. He also noted that even though the 

support of the project was sanctioned by the country's 

Minister of Education, the project will do better if the 

support of local authority is also achieved. Explaining the 

situation in Malaysia when he arrived. Harper noted that 

teachers had just experienced a pay cut and a ban on travel 

to foreign conferences because of austerity measures 

introduced by the government. The professors and lecturers 

thought that money the state spent on this computer venture 

affected the pay cut and the ban on travel. Their opinions 

were mistaken, because the computers, software, peripherals, 

and all other expenses were paid for by a grant from the 

United States. This grievance was an example of how a 

misunderstanding borne at the local level affected Mr. 

Harper's associations with the academic staff and the 

implementation of his project. This type of misunderstanding 

is common in developing countries. Sometimes foreigners are 

regarded as intruders. This type of feeling might be 

justified from past experiences developing nations have had 

with foreigners who did not take into account some local 

concerns (Harper, 1985). These local concerns can be 

complicated for foreigners who are not used to such problems 

as dust, humidity, insects, large class sizes, religious 
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interference, cultural differences and learning styles, to 

mention but a few significant factors. 

Harper (1985) stated that heat, humidity, dust, power 

failures, theft and insects are typical conditions in 

developing countries that can adversely affect computer 

applications, diskettes and magnetic storage media. He found 

all these conditions present in Malaysia. It was also common 

that computers might wait for months for needed repairs 

because the required parts have to arrive from another 

country. He noted that chalk used in developing countries is 

of poor quality and creates dust that affects the computers. 

In the Malaysian exercise, religious problems were very 

significant. Malaysia, being a Muslim country, does not 

encourage students to work in the evenings, weekends, and or 

on religious holidays. Family ties that include religious and 

tribal responsibilities affect students' time. The learning 

process is c[uite different from that of developed countries; 

interaction is very limited amd students do not respond to 

probing questions. Many students want others to do their 

thinking for them; apparently they are not used to thinking 

for themselves. Teachers should be equipped with information 

about different learning styles and models of teaching to 

handle computer applications effectively. 
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Harper (1985) stated that numerous organizations and 

computer education experts agree that teacher training is the 

most critical step in developing computer applications; that 

for a society to become computer literate, educators have to 

ensure that teachers recognize the importance of the computer 

and its applications. 

Kenya 

The Institute of Computer Science was established in 1969 

at the University of Nairobi to serve as a computing center 

for the faculty of Engineering. The institute provides 

undergraduate courses in computer science and information 

processing. It also embarked on a one year post graduate 

training in computer science in 1980. Students enrolled in 

this program had degrees in various disciplines, (not 

necessarily related to computer science) with about 75% of the 

candidates sponsored by their employers. By 1986 it had 

awarded 64 diplomas in computer science. This program 

resulted in significant development of Kenya's computer 

applications in schools between 1984 and 1987. 

Scott (1989) observed that there had been a significant 

increase in the number of computers used in schools 1987 

compared with 1984. In 1984 the schools using computers were: 

(1) three private primary schools with eight computers ; (2) 
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three private primary and secondary schools with 16 computers; 

(3) 17 secondary schools, 10 owned by private organizations 

and seven by the government, using 103 computers; and (4) 

eight higher institutions that involved two private concerns 

and six owned by the government with about 13 departments 

using 88 computers. By 1987 the schools using computers were: 

(1) five private primary schools with 31 computers; (2) four 

private primary and secondary schools with 21 computers; (3) 

17 secondary schools (10 owned by private organizations and 

seven by the government) with 141 computers; and (4) eight 

higher institutions that involved two privately owned and six 

owned by the government with aÔ out 21 departments using 259 

computers. 

These computers were made of various brands, including 

Canberra, Comart, Comprite, DEC, TAEA, ICL, Kim, 

Microprocessor, Multitech, Nascom, NCR, Neptune, Olivetti, 

Osborne, Rair, Tandy, Transam and even the primitive Sinclair 

ZX81, which has now been discarded. Computer applications in 

Kenya were not without problems. 

The survey of institutions in 1989 revealed the greatest 

problems in Kenya's computer applications as follows: (1) 

maintenance, due to lack of local facilities where these brand 

can be serviced and repaired; (2) the cost of desktop 

computers was high as a result of government duties on the 
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imported technology; (3) power supply that involved frequent 

interruption of power and irregular voltage, especially during 

the heavy rainfall; (4) the unavailability of software, even 

when funds were available for such purchases; (5) lack of 

adequate number of staff to meet the program needs; (6) not 

enough support technology such as telecommunications links, 

and (6) lack of resources including insufficient hardware and 

software to meet the increasing number of students taking 

computer courses. In light of these problems, Kenya's 

computer applications are making progress (Scott, 1989). 

Scott (1989) also stated that 19 institutions who 

responded to the 1989 questionnaire described the achievements 

made regarding computer applications in Kenya. The most 

significant of these were: (1) eight private schools including 

two at pre-primary level especially for children of 

expatriates have introduced computers at ordinary and advanced 

levels in some cases; (2) the Aga Khan Education Project which 

was funded by the Aga Khan Foundation and Apple expanded to 

seven schools; (3) in a school for destitute children, the 

Starehe Boys Center School Computer Education Project, 38 

desktop computers were installed for general awareness, 

vocational courses and administration; (4) at Strathmore 

College courses in computer science are offered to secondary 

students and accountancy majors; (5) at Kenya Technical 

43 



Teacher Training College courses in data processing and 

computer applications are well established (Scott, 1989). 

Planning 

In Kenya, 18 institutions decided on long-term 

developmental objectives. Some of these objectives included: 

(1) The evaluation at all levels of computer applications at 

the Aga Khan educational project; (2) computer applications 

at Starehe Boys Center School Computer Education Project would 

include literacy programs, programming languages, and staff 

awareness; (3) at Mombasa Polytechnic computer applications 

will be introduced and a computing department will be 

established; (4) at Technical Teachers College courses in 

business and industrial education would continue; (5) at 

Kenyatta University a master's degree in computer science was 

to be established in the mathematics department; (6) the 

chemistry department will provide computer assisted learning 

as part of its computer applications in chemistry while the 

physics department will continue to provide hardware service 

to every department; and (7) Moi University is establishing 

an information service in order to provide computer exposure 

to all undergraduates. Finally, Scott (1989) felt that 

although numerous individual initiatives had been set up over 

the past 17 years in both governmental and privately funded 
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sectors, there is a need for concerted planning to ensure 

national coordination in these areas: (1) staff development; 

(2) equipment acquisition and maintenance; (3) software 

production; (4) curriculum development at all levels; and (5) 

access to research information databases and scientific 

computing facilities. The quest for computer applications in 

developing countries is real, but a planned approach is one 

key to avoid the mistakes others have made and derive the 

necessary benefits from the tremendous wealth of experience 

of over two decades of developed nations experience with 

computer applications in schools. 

Summary 

Computer applications utilizing microcomputers began in 

elementary schools, secondary school and businesses in both 

developed and developing countries without planning (Meenan, 

1987) . The local concern for computer applications grew 

before the involvement of states and the national governments 

in most developed countries (Congress of the United States, 

1988; Hebenstreit, 1986). The development of computer 

applications in developing countries is also taking place 

without planning. Developed countries have funds, technology 

and experts in computer applications (Hebenstreit, 1987). The 

developing nations lack the funds to procure the computers, 
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the expertise, the technology and many problems that do not 

exist in developed countries but which are very peculiar to 

developing nations. Developing countries cannot afford a 

trial and error approach, yet Nigeria and Kenya and many 

other developing countries are following this path. The key 

for successful computer applications will definitely rely on 

the identification of objectives to be accomplished by 

computer implementation, the subsequent review of objectives 

as the program is developed, and continuous evaluation of the 

objectives during implementation. This situation will only 

be possible by examining the successes and failures of 

developed countries. Care must be taken to avoid the mistakes 

made by developed countries and copy, where possible, the 

successful implementations that are transferable. How can 

teachers achieve computer literacy? How can the course of 

study be planned to achieve this objective? 

Computer Literacy 

Institutions cannot achieve its educational goals without 

the use of qualified teacher (Hebenstreit, 1986; Sirithavee, 

1989) . For teachers to be effective there must be a pre 

defined set of goals to be achieved. These goals must be 

based on societal needs and also the needs of the teachers in 

training. How can computer literacy be defined in developing 
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countries? A review of the literature is appropriate in 

developed and developing countries. The results of a general 

survey of the teachers' needs and the society's needs as 

determined by the Delphi exercise will be assessed to 

determine computer literacy needs for Anambra state, Nigeria. 

Bitter (1984) noted that the planning of a computer 

education curriculum started initially with Basic programming, 

and Drill and Practice; later database, spreadsheet, 

wordprocessing and graphics were introduced. He further noted 

that establishing a computer infused curriculiim required a 

planning committee, a curriculum plan, goals for all subjects 

and levels, infused ideas about microcomputers, a computer 

scope and sequence, training of teachers and administrators, 

implementation, software ethics, constant support for 

teachers, evaluation and community support. Bean (1988) 

observed that the attitudes of some classroom teachers 

indicated that computer use had some relation with the 

teachers' knowledge of basic computer applications. Seiheimer 

(1988) specified that the use of microcomputer lab required: 

(1) courseware; (2) equipment; (3) maintenance; (4) needs 

assessment; (5) personnel surveys; (6) technological 

advancement; (7) CAI; (8) educational facilities planning; (9) 

laboratories; and (10) microcomputers. Danziger (1988) noted 

the importance of software selection, cost, training and 
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equipment selection when interfacing desktop publishing and 

wordprocessing. Meenan (1987) in developing adult literacy 

for computer technology noted the following factors: (1) CAI 

laboratory; (2) wordprocessing; (3) Computerized help for 

adult literacy; and (4) effective use of computers and 

software in the literacy class. Brandes (1985); reporting on 

statewide staff development noted that the greatest 

application was: (1) computer use; and (2) area of 

instruction. 

Weingand (1989), in a Delphi study, presented the 

continuing education needs of the library community of 

Wisconsin. Buriak (1989) collected opinions from Deans of 

Agriculture and Education and directors of Agricultural 

experiment stations. The consensus of these experts was that 

agricultural research missions should take advantage of the 

knowledge and talents of colleagues in the fields. Sworder 

(1989) used the Delphi process at Saddleback College to 

formulate certain recommendations regarding objectives, 

organization, and support services for the existing 

mathematics programs. Broadbent (1989) also used the Delphi 

process in planning employment opportunities and program 

development at two year colleges in Hawaii. The Delphi 

exercise will be important in determining the long term 

objectives (goals) of Anambra teachers as they prepare to 
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enter the computer age. Meanwhile, the awareness of the need 

for computer literacy is spreading like wildfire in Africa 

(Fiofori, 1990) . 

An attempt is continuously being made by the West African 

Regional Computer Society (WARCS) to raise the level of 

computer awareness. Fiofori(1990) noted that the goals of 

WARCS are: (1) promoting technology ( computers included) to 

interested parties; (2) promoting international cooperation in 

the West Africa and cooperating with other organizations 

outside West Africa (3) stimulating research, developing and 

using informatics in human activity;(4) encouraging the 

education in informatics on all levels;(5) holding a triannual 

West African computer conference; and (6) developing a 

membership of WARCS at the national level. The president of 

the WARCS in 1990 conference said: "What we need in this part 

of the world is to assess the greatest needs of our economy 

and information technology can have the right impart WARCS 

is solely concerned with the transfer of scientific and 

technological information and experience and is apolitical" 

(Fiofori,1990 p.6). Fiofori(1990),reporting on the annual 

computer awareness conference of the Computer Association of 

Nigeria (CAN), noted that IBM compatible computers have come 

to stay; that the computer market is wide open in Nigeria aind 

the survival of computer vendors rests on support service 
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rendered by these vendors. The CAN began in 1983. Computing 

and Computers, a sister firm of Ogis and Ododo Associates LTD 

sponsored the 1990 CAN annual computer show. The show 

displays hardware, software and other computer peripherals. 

The 1990 awareness conference included representatives of 

U.S., Canadian, and European firms. The vice Chancellor of 

Bayero University, Kano, Professor Dandafi Abdulkadir called 

for a joint venture between CAN and the Nigerian universities 

that would eventually translate to the developmental needs of 

the Nigerian economy and its industrial growth. Zimbabwe 

Computer Society (ZCS) in south west Africa is a member of the 

International Federation for Information Processing (IFIP) 

based in Geneva. Computers in Africa, (1990) noted that ZCS 

holds full calendar meetings, seminars, workshops, summer 

schools and special events. ZCS has its own registry of 

accredited computer training organizations and a registry for 

consultants is being planned. The popularity of ZCS is 

credited to: (1) an agreed syllabus of knowledge by the 

organization; (2) a well defined high quality of computer 

performance, knowledge and a strict professional code of 

conduct; and (3) a reputation that is well respected by the 

pxiblic. 

Developed countries have examined the needs of their 

societies (Bean, 1988; Bisby, 1986; Carrier, 1985; Facione, 
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1989,1990; Frick, 1986; Nora, 1976; Peace Corps, Washington, 

D.C. Information, 1986; Seiheimer, 1988; Spencer, 1989; 

Weingand, 1989) . The needs of Anambra state have been 

examined by the general survey and followed by the Delphi 

process. Following determination of needs, the researcher has 

defined long term objectives (achievable goals). Teachers in 

training who are aible to achieve these goals are considered 

computer literate in computer programming or computer 

applications or both. 

There is general agreement that training of teachers is 

an important first component of successful developed 

countries' computer applications programs (Bitter, 1983; Dean, 

1988; Hebenstreit, 1984, 1986; Nora, 1976; Wagner, 1984). 

There is a need to train teachers in developed countries for 

adequate implementation of computer applications in these 

countries. If developed countries, which have expertise in 

computer technology, identify the need to train teachers in 

order to implement computer applications, less advantaged 

developing nations need to understand the importance of 

computer teachers in the implementation of computer literacy 

within a society. Teachers should be well trained, but the 

rush to graduate teachers who are not equipped with the 

necessary knowledge and skills required to accomplish this 

project must be avoided. The need to train well qualified 
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teachers will give rise to a planned teacher training program. 

The use of workshops, courses, seminars and hands on practice 

with computer applications are part of the necessary tools 

that can help to achieve an excellent computer training for 

teachers. In order to accomplish hands on computer 

applications the need to have computer laboratories exist in 

teacher training institutions. 

Schools that offer computer courses without hands on 

computer applications are shortsighted, because students fail 

to experience the interactive mode of computers. There is a 

basic need for a student to run his or her programs and get 

immediate feedback, as opposed to submitting a job and then 

waiting for days to get feedback from a teacher who manually 

graded the program. How can we teach students aibout 

wordprocessing without giving the students an opportunity to 

practice with the software, computer, and print documents? 

How can we discuss the advantages of wordprocessing without 

giving the students the opportunity to experiment with 

wordprocessing software? The need to use computers in a 

hands-on mode is a factor in developing countries' quest for 

computer applications which must be addressed. Institutions 

must find a way to procure the equipment for the students. 

Even when we have an adequate number of computers other 

factors still affect computer applications in third world. 
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The environmental situation in most developing countries 

affects the equipment used for computer applications (Martin, 

1988). These environmental factors include: (1) frequent 

power failure; (2) lack of an air conditioned environment; (3) 

dust that affects hardware, software and peripherals; (4) 

thunderstorms, heavy rainfall and high temperatures, and (5) 

high humidity. These conditions affect computer applications 

and in order to combat some of these factors additional costs 

must be budgeted in the computer planning phase. Frequent 

power failures can be controlled temporarily by the use of 

generators or Uninterrupted Power Supply (UPS). In an air 

conditioned environment the dust is cut down. High humidity 

causes static electricity which can be controlled by special 

floor mats. Factors affecting computer applications in 

developing countries are not only limited to environmental 

issues. 

Technical know how is seriously lacking in developing 

nations. Developing nations should acquire the skills to 

repair computers and peripherals, maintain software and 

service computers. These skills are necessary to minimize 

costs and promote efficiency. It is unfair for a user to wait 

for months to obtain equipment or take the delivery of a 

repaired product or abandon an equipment because there is no 

technician to repair it. 
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Finally, developing nations must take advantage of 

decades of developed countries computer applications in areas 

of software portability, hardware selection, choice of 

peripherals, security of equipment and computer labs, teacher 

training, computer planning and maintenance. Nigeria, being 

an English speaking country, can benefit from many quality 

software packages in English that have already proven to be 

very competent and are transferable in such areas as 

wordprocessing, databases, spreadsheets and programming 

languages. Collis and Diana (1990) categorized the factors 

affecting educational software portability as: (1) technical 

factors that includes physical input of data and mechanism for 

human interactions, program architecture in areas of 

modularity, separation of data from prograon structure and 

algorithms, authoring languages and tools used in developing 

the software, operating system level, hardware characteristics 

and network level; (2) educational factors in the areas of 

educational need and relevance, curriculum content, 

instructional approach at micro level, tone and style of 

educational interactions, social and physical setting of the 

learning environment in which the software is planned to be 

used aind teacher considerations that include their involvement 

in designing or adapting a program and the level of their 

experience; (3) social amd cultural factors which include 
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language in which the learner interacts with the software, 

tone and style of communication, cultural identity, political 

sensitivities, cultural perception of the roles of the teacher 

and learner, and local references and assumptions; and (4) 

organizational factors that include instructional procedures 

affecting software related decision making and implementation, 

copyright and ownership, cost related issues in pricing, 

development costs, and cost effectiveness, marketing and 

distribution issues, maintenance and management of design, 

development, and distribution process. 

The goal of this project has been: (1) to explore 

software portability using a general survey, follow up survey 

through a Delphi exercise, and the review of literature; (2) 

to explore the needs of the teachers through the survey; (3) 

to determine the factors affecting computer applications with 

the general survey and follow up questionnaire; (4) design a 

model based on these factors for Anaimbra state educators; and 

(5) provide suggestions that would be helpful as the Anambra 

state enters the information age. 
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CHAPTER III 

SITUATION IN NIGERIA 

Introduction 

Computer training is available in Nigerian Universities 

mainly as problem solving techniques based on theory. Students 

learn about different prograunming languages and how computers 

can be used in business, schools and other settings. The 

learning process is based on lectures and assignments of 

reading materials from required text and other reading 

materials. Students not only lack adequate hands-on computer 

time for the use of application software such as word 

processors, databases, and spreadsheets, but they also lack 

the necessary software and computer skills needed to test 

whether their written programis run. 

Computer applications are a continuous process. If one 

is familiar with certain application programs and fail to use 

them after extended period, it is possible to forget the 

usage. In Nigeria, a situation exists where teachers are 

unable to use programs either because they are \anavailable or 

are broken. A situation exists where recommended software 

cannot be purchased because of budget constraints. There are 

situations where teachers are unable to use many software 

packages or programs because they are ignorant of the 
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software. How can teaching be implemented when a teacher does 

not know the answers to the probable questions a student might 

pose? 

The Government, which is committed to computerization of 

schools, has not figured out how to finance such project. It 

is true that computers are taught in schools but teachers and 

students hands-on experiences with computers are very limited. 

Teacher Training in Anambra State 

There exists in Anambra state three categories of 

teachers in elementary, junior high, and high schools. The 

first group of teachers were trained for two years (after 

completion of high school) in teacher training colleges. 

Anaimbra state Government is promoting this group of teachers 

by giving them the opportunity to upgrade to the next category 

of teachers. These teachers were trained in all elementary 

subjects such as History, Geography, Arithmetic, and English. 

They were allowed to select four optional subjects from 

Biology, Health Science, Science, Nature Study, Mathematics, 

and English Literature. The compulsory subjects were 

Principle and Practice of Education and Practical Teaching. 

This group of teachers still teaches in any of the three 

settings. The assignment of these teachers to either 

elementary or high schools depends on an evaluation of the 
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mastery of teaching techniques and knowledge of their teaching 

subjects. Those who showed very high academic standards were 

posted to junior high or high schools. The teacher 

certificate obtained at successful completion of this teacher 

training is called a grade two certificate. This group of 

teachers were called pivotal teachers, if they possessed a 

high school diploma. 

The next group of teachers are those with three years of 

teacher training in Advanced Teacher Training Colleges (ATTC). 

These teachers, unlike the pivotal teachers, specialize in 

three main teaching subjects. They have also studied 

Principle and Practice of Education, and Teaching Practice. 

Upon successful completion of the program, the teacher is 

awarded a teaching certificate called the National Certificate 

of Education (NCE). These teachers were initially restricted 

to high schools, but the present goal is that these teachers 

will be for elementary education. 

The final group of teachers are those who graduated from 

a Toniversity, majoring in a subject, or those who graduated 

from a College of Education in the university with emphasis 

on a teaching subject. The school system also accepts 

graduates of polytechnic. Institutes of Technologies, and 

other post secondary schools for appointment as teachers. 
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whenever there is a need. These teachers teach mainly in high 

school settings. 

Computer Awareness in Anambra State 

The Anambra State Ministry of Information utilizes 

limited computer applications. It uses computers for some 

inventory keeping, limited word processing and some 

accounting. These applications are limited to the state 

capital, Enugu, while other offices of the ministry in other 

cities are confined to no use of computers. 

The majority of the bank headquarters and major offices 

are either fully computerized or are still experimenting with 

computers. The use of the pilot system, where manual 

operation and computerized systems are implemented at the same 

time is common for companies that are still experimenting with 

computers. The goal is to ensure the bank does not lose money 

in the process of computerization. It is obvious from 

examining the monthly account balance of some banks that the 

software has been designed abroad. The term social security 

appearing on top of some bank statements has no meaning in 

Nigeria. Nigerian citizens do not possess a social security 

number. The banks can afford to pay for the expensive 

customized software, but schools do not have such funds at 

their disposal. 
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Companies which can afford computerization are also 

experimenting with computers. There are scattered instances 

of hotels, private hospitals. Chemists, Engineering firms, 

and Religious Organizations using computers. Very few 

microcomputers are available in the two universities of 

Anambra state. 

Computer vendors, like most businesses, are mainly 

interested in selling their computer products. They offer the 

services they can provide and are quite limited in providing 

what their clients want. The growing needs of software, 

maintenance, and other services exist. It is amazing to 

discover that common computer peripherals such as power 

supply, printing papers, ribbons, and printers are not always 

in stock. Vendors do not stock computer products partly 

because (1) Nigerian currency fluctuates every fortnight and 

vendors are not willing to lose money; (2) computer products 

are not in high demand; (3) the vendors are in control and 

their exploitation of computer users is not yet challenged, 

and (4) in the past computers were regarded as very expensive 

and are still treated the same way today in Nigeria, despite 

price decreases. The vendors prefer to order a customer's 

computer parts with a deposit of half the cost. It will take 

at least one month for the part to arrive. In general. 
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services rendered by vendors are not satisfactory, based on 

personal experience. 

Computer Training in Anambra State Schools 

The majority of schools in Anambra state are owned by 

the state. Missionary and private ownership of schools is very 

small. Elementary and high schools do not have computers. 

Students learn about computers in post high schools only if 

they are interested in taking courses in computers and also 

if their institutions are offering computer training. It is 

not a requirement to be computer literate: Even so, those 

that take computer training are limited by lack of hands-on 

computer applications. Graduates of teacher training 

colleges, who will become classroom teachers, are not prepared 

for computer applications in schools. 

UNN is a major federal institution of higher education 

in the state. It has a major data control center that 

consists of a mainframe, version DOS/VSE operating system; it 

has also about three terminals and about 50 microcomputers. 

It is by far the largest higher educational institution in 

Anambra state and has the largest number of computers for 

educational and scientific research. UNN computers are used 

for staff and students' computing. This facility is not 

sufficient for the total number of students that wants to use 
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the facility. The students' computing is mainly for computer 

science majors. Engineering students and some science students 

since the awareness about computer applications in Anambra 

state is at its infancy. Other disciplines very seriously 

lack the awareness and motivation to enroll in computer 

courses. 

The Institute and Management Technology (IMT), Enugu was 

scheduled for the pilot program in computer applications 

sponsored by the Federal Government of Nigeria. Some schools 

have been selected in attempt to model future computer 

applications in Nigerian schools with the pilot program. Due 

to some constraints some pilot programmes have not taken off. 

IMT has about six computers that are used for wordprocessing, 

scientific research and management information. The 

University of Nigeria Teaching Hospital (UNTH), Enugu has 

about six microcomputers that are used by the personnel for 

accounting purposes (such as payroll and inventory), and 

medical records. The Anambra Polytechnic, Oko has one 

microcomputer which is only used by the staff and for 

demonstration purposes to the students. 

It is important to note that though there is a general 

awareness of computer applications in Nigeria (activities by 

CAN, WARCS amd vendors), the awareness in Anambra state is 

very limited. Students in teacher training colleges do not 
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take computer classes as a requirement for graduation. It is 

important to note that when the computer is introduced to 

schools, the needed staff to teach students computer 

applications will be seriously lacking. Therefore, it is 

essential that computer applications be introduced in teacher 

training institutions. 
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CHAPTER IV 

METHODOLOGY AND DESIGN 

Introduction 

In most research, data is collected and the results are 

analyzed. The results of research aid the development of 

similar programmes; In some cases it is generalized or adapted 

to related situations depending on the results of the 

research. When data is unavailable, either due to non

existence of a program (where data can be collected) or 

inaccurate data, there is also a need to provide some analysis 

that will help the development of a program. This researcher 

is faced with a situation where there is no data because of 

non-existence of computer applications in Nigerian teacher 

training colleges. 

The review of literature has shown that other processes 

can be used to obtain information (the use of a survey and 

Delphi method) where data is unavailable. This researcher 

employed a general survey that measured teachers' needs for 

computer applications and their attitudes towards computers. 

The questionnaires (general survey and follow up 

questionnaire) also addressed the factors affecting computer 

applications in Anambra state, Nigeria. The results of these 

questionnaires were to aid the researcher in the design of a 

64 



model for computer applications in Anambra state, teacher 

training colleges; It was also used to aid the Delphi members 

in the evaluation of the proposed model. 

This chapter includes three sections: (1) design 

procedure; (2) Delphi techniques and Policy Delphi process; 

and (3) method. 

Design Procedure 

A survey in the form of a questionnaire was distributed 

to staff members of Nigerian Universities, College of 

Education, Institutes of Technologies, Polytechnic and other 

post secondary schools in Anambra state, Nigeria. The nine 

post secondary institutions that welcomed the questionnaire 

were: (1) Anambra College of Education, Awka; (2) College of 

Education, Nsugbe; (3) Anambra Polytechnic, Oko; (4) 

University of Nigeria Teaching Hospital (UNTH), Enugu (5) 

University of Nigeria, Nsukka (UNN); (6) Institute of 

Management and Technology (IMT), Enugu; (7) College of 

Education, Igbariam; (8) College of Education, Eha Amufu; and 

(9) the State Education Commission. To ensure close to 100% 

return, the forms were filled out and returned to each 

department head or chairperson. In some schools, the head of 

the institution designated staff to handle the orderly return 

of the questionnaire. 
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The concept of the survey was aimed at positioning the 

teacher training model to achieve maximum effectiveness. The 

model was developed to keep teachers very responsive to change 

and place them in a better position to achieve future growth 

and success. It was equally important that the design of the 

model took seriously the consideration of factors affecting 

computer applications and their interactions in the final 

design implementations. 

The following evaluation issues and questions have been 

identified through discussions the researcher had with the 

Managing Directors of many companies, secretaries of 

corporations, officials of Anambra State Board of Education 

(ASBE), university experts in computer technology, and post 

high school teachers in Nigeria between May, 1987 and July, 

1988: (1) the mission of the computer center; (2) services and 

training to be provided by the computer center; (3) staff 

development strategies and models to be used by the computer 

center; and (4) the computer center as a regional staff 

development network. 

The Delphi and Policy Delphi Technique 

The Delphi technique was originally developed by Dalkey 

and Helmer during the 1950's. It is a forecasting device, and 

a method of gathering information by seeking the opinion of 
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experts, and finally arriving at a consensus (Dalkey, 1968; 

Delbecq, 1975; Helmer, 1967; Linstone, 1975; Phi Delta Kappa, 

1984). Linstone (1975) also believes that Delphi technique 

can be used: (1) in gathering data that are not known or 

available; (2) in planning College environments and curriculum 

development; and (3) designing the structure of a model. 

The Delphi technique normally utilizes four phases : 

(1) knowing more about the topic; (2) establishing the views 

of the panelists; (3) obtaining different opinions and 

analyzing and evaluating them, and (4) analyzing and 

evaluating the information gathered from the process (Dalkey 

& Helmer, 1968). The Policy Delphi is slightly different. 

The Policy Delphi does not seek to establish consensus 

with reference to a particular reality. Rather, it 

accommodates different and divergent opinions (Helmer, 1966) . 

This process is particularly useful when pros and cons are 

required rather than establishing consensus (Jillson, 1975). 

There are several advantages to using Delphi techniques. 

Dalkey (1968) wrote that Delphi conducted in form of a 

questionnaire, should provide anonymity of panelists and 

feedback for the investigator, and group response could be 

seen in a statistical form. Delphi helps to reduce the bias 

of an individual opinion (Dalkey, 1969). Delphi avoids face 

to face contact, thereby, preventing a well known expert from 
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to face contact, thereby, preventing a well known expert from 

influencing the opinion of others. When then, does the Delphi 

technique become a useful tool for a research? Cockson (1986, 

p. 8) noted that " A discussion of advantages and disadvantages 

of Delphi only makes sense in relation to another method for 

accomplishing the same objectives." In this case, this 

researcher feels with the absence of data or unreliable data, 

the best alternative is the use of the Delphi technique to 

establish factors affecting computer applications and design 

a model based on the results of Delphi processes. The 

alternative, if any, is trial and error, which developing 

countries cannot afford. A modified version of the Delphi and 

Policy Delphi technique has been used in the design of a model 

for the implementation of computer applications for teacher 

training colleges in Anambra state, Nigeria. 

The Modified Delphi and Policy technique 

The modified Policy Delphi technique was employed to 

obtain factors affecting computer applications in Anambra 

state. These factors consist of the pros and cons regarding 

implementation of computer applications in Anambra state. The 

need (to obtain divergent opinions) was to address all the 

conditions ( those that favor computer applications and those 

that are not helping computer applications) that affect 
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in position to say what are applicable in Nigeria. They were 

guided by the results of the general survey and the follow up 

questionnaire and their knowledge of computer applications in 

Anambra state context. Therefore their recommendations or 

modifications (the designed model) must be taken into account 

when considering computer applications in Anambra state. 

Participants. Participants have been drawn from the 

staff of post secondary institutions, departmental heads of 

these colleges, and university staff members. The survey was 

distributed to 320 post secondary teachers, with 232 

responding. The Delphi members, who are the panel of experts, 

was comprised of 18 faculty members of the post secondary 

institutions. The members were made up of computer literate 

staff. The number of the participants increased from 15 to 

18 because of the number of experts who were willing to 

participate in the study. The Rand corporation (1969), in 

extensive studies of the Delphi technique, found process 

reliability to be a function of group size. When the n\amber 

of participants or group panelists was greater than 13, 

questions of process reliaibility were satisfactorily answered, 

and mean correlations were greater than 0.8 (Dalkey, 1969). 

These members were selected from participants who had 

indicated some interest in participating by responding in the 

first preliminary questionnaire. A cover letter. Appendix A, 

70 



that was enclosed in the preliminary questionnaire. Appendix 

B, was sent explaining the purpose of the questionnaire and 

how it was to be returned. The panelists were chosen based 

on the following criteria: (1) years of educational 

experience; (2) knowledge of computer applications; (3) 

commitment to the Delphi process; and (4) other factors that 

indicated an individual might be very useful as a member of 

the panel. It was possible for the purpose of this research 

that some experts might nominate other panelists as well 

qualified for the Delphi exercise (Dayton, 1981). This 

researcher did not have the opportunity to consider such 

candidates in this process. Panelists included experts in 

Engineering, Science, Education, Business and other 

disciplines who are comfortable users of computers. There 

were also a couple of panelists who have indicated they are 

not comfortable users of computers. 

An invitation letter. Appendix C, was sent by the 

researcher on May 25, 1991. This letter was an offer to 18 

candidates to participate in this exercise. A Follow up 

questionnaire. Appendix D was also mailed on May 25, 1991. 

The selected panelists were asked to sign a letter. Appendix 

E, accepting the position as a panel member and return the 

follow up questionnaire to the researcher via the distributor 

in Nigeria. 
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Method 

A modified Delphi technique was employed. A set of 

questionnaires. Appendix B, measuring attitude towards 

computer applications, access, hardware, software, cost, 

environmental factors, maintenance, training, computer 

experts, and other problems was mailed on January 25, 1991 to 

The Managing Director, Kates Associated Industries, Nigeria. 

A temporary position, questionnaire distributor, was created 

for the duration of this research for a staff member receiving 

extensive instruction. The Secretary, Nigertec Computers, 

Nkpor, Anambra state was directed to pay for expenses this 

project would generate in Nigeria. The first preliminary 

questionnaire were distributed to nine institutions. 320 

questionnaires were distributed, with 232 respondents. 

The rationale for sending this questionnaire through a 

firm in Nigeria included : (1) to ensure that the set of 

cpiestionnaires would be received by the institutions at adDout 

the same time; (2) to ensure that the questionnaires would be 

returned about the same time; (3) to assure close to 100% 

return from the cjuestionnaires; (4) to facilitate the modified 

Delphi and Policy Delphi technique, and (5) to help identify 

the number of questionnaires recjuired by each institution. 

In order to ensure that the questionnaires from schools 

were authentic, each institution sealed responses in a package 
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stamped with the school's official stamp or with a note 

(Appendix F) indicating how many questionnaires were 

distributed and how many were returned. A copy of each letter 

to the institutions. Appendix A, was sent to the Nigerian 

distributor as a reminder that the institutions should comply 

with the instructions for handling of the questionnaire. 

The institutions were allowed 5 working days for all 

questionnaires to be returned from various departments to the 

Universities' main offices. This was a provision to allow any 

staff member who was absent when the questionnaire was 

initially distributed the opportunity to participate. The 

distributor picked up all returned responses in a sealed 

package from the main office or from the assigned staff member 

in the institutions. All collected questionnaires were 

mailed via United Parcel Service (UPS), which operates express 

mail from Nigeria (IMNL) , and arrived in the U.S. within 5 

working days. 

The Appendix B questionnaire was modified based on 

analysis of the generated responses. The Follow up 

questionnaire (Appendix D) was sent mainly to clarify: (1) the 

number of computers in each school and what they are used for; 

and (2) to find out whether the country's political stability 

affects computer applications. The modified questionnaire,the 

Follow up questionnaire. Appendix D, was sent through the 
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distributor to the panelists with a letter of invitation, 

Appendix C, officially asking the selected panelists to serve 

in this exercise. Their letters of acceptance appear in 

Appendix E. This letter was a prepared letter that was signed 

by the panelists. The responses for the Appendix D 

questionnaire arrived in the U. S. within a month. On the 

receipt of the responses to the Appendix D questionnaire, the 

ranking of the various factors affecting computer applications 

was completed. The frequency of factors affecting computer 

applications in Anambra state was obtained using the SAS 

statistical package. The mean of factors affecting computer 

applications was determined where appropriate. 

The designed model, based on the survey, contributions 

from the panelists, and extensive review of literature on 

how to implement Anambra state's computer applications program 

for educators, was sent to the panelists on June 20, 1991. 

The panelists had more than a week to study the proposed 

model. The 18 members met on July 13, 1991 at Enugu and 

attempted to reach a consensus on how to implement computer 

applications within teacher training colleges in Anambra 

state. The Delphi panelists had been instructed to reach a 

consensus on the model or modified model (Appendix G). The 

panelists' recommendations appear in Appendix H. The accepted 

model has been signed by the panelists (AppendixH). 
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Instriiments 

In order to facilitate international mail and guarantee 

the safety of the questionnaire, courier services were 

employed to and from Nigeria. In addition, questionnaires 

were mailed to a firm in Nigeria that handled and supervised 

the distribution and return of the questionnaires to the 

United States. The order of events was : (1) Appendix B, with 

cover letter. Appendix A, was mailed to Nigeria on January 25, 

1991, and returned to the U.S. on April 12, 1991; (2) 

Invitation letters. Appendix C, and Appendix D, the modified 

questionnaire or Follow up questionnaire, were mailed to the 

selected Delphi panelists via the Nigerian distributor on May 

25, 1991. The responses were returned on June 20, 1991; (3) 

the means of all applicable factors affecting computer 

applications were calculated and frequency tables of 

responses were determined using the SAS statistical package; 

and (4) the panelists were contacted by the distributor and 

informed that the model for their exercises would reach them 

by June 28, 1991. Arrangements were made to convene a Delphi 

meeting to discuss the proposed model. A version of the 

proposed model was mailed to the panelists on Jxine 21, 1991. 

The panelists met and discussed the model at Modotel Hotel for 

four hours on July 13, 1991. The panelists modifications and 

recommendations arrived in the U.S. via fax machine on July 
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16, 1991. The original recommendations and video tape of the 

exercise arrived via UPS on July 22, 1991. 
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CHAPTER V 

RESULTS AND A MODEL FOR IMPLEMENTING COMPUTER 

APPLICATIONS IN TEACHER TRAINING COLLEGE 

of ANAMBRA STATE, NIGERIA 

Introduction 

The purpose of this study was to identify the factors 

that affect educational computer applications in Anambra 

state, Nigeria. These factors have been used to design a 

computer center that will be used in the training of teachers. 

In doing this, a general questionnaire was sent to the 

academic staff of nine post secondary schools in Anambra 

state. A follow up questionnaire. Appendix D, was also sent 

to clarify certain questions when responses to the first 

c[uestionnaire were not conclusive. The results of the Delphi 

exercise are discussed in section one; a model for 

implementing computer applications in Anambra state teacher 

training colleges developed based on factors affecting 

computer usage obtained from the Delphi exercise is in section 

two. 
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Basic Data Analysis 

Introduction 

A total of 320 initial questionnaires were distributed 

to teachers at post secondary institutions in Anambra state. 

The questionnaire was designed to measure: (1) the rate of 

computer applications; (2) attitudes towards computer 

applications; (3) computer awareness; and (4) factors 

affecting computer applications. The response rate was about 

72% (232 out of 320) across nine institutions. The 

respondents were composed of (Table 1) 30.5% Business 

Administration, 6.1% Education, 9.4% Arts, 29.1% Pure Science, 

14.1% Social Science, and 10.8% Engineering and Medicine. In 

response to "Have you ever used a computer for 

University/college related activity?" the response (Table 2) 

was: (1) 72.1% said "Never"; (2) 8.7% indicated 

"infrequently"; (3) 15.3% responded "sometimes"; (4) 0.5% said 

"once a week", and (5) 3.3% used computers "daily." In order 

to further investigate and utilize the general survey results, 

the analysis has been arranged into sub sections: (1) those 

teachers who are not knowledgeable (computer illiterate); (2) 

those teachers who are knowledgeable in computer applications 

(computer literate); and (3) the factors affecting computer 

applications. A detailed results of the general survey 

questionnaire. Appendix B, is found in Appendix L. 
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Table 1. Departments of Questionnaire's Respondents 

Frequency Missing=19 

Dept. Frequency ircent 

30.5 

6.1 

9.4 

29.1 

14.1 

10.8 

Cumulative 

Freguency 

65 

78 

98 

160 

190 

213 

Cumulative 

Percent 

30.3 

36.6 

46.0 

75.1 

89.2 

100.0 

Bus. Adm. 

Education 

Arts 

Science 

65 

13 

20 

62 

Soc. Science 30 

Engr/Medicine 23 

Table 2. Have You Used Computers For College related Activities? 

Frequency Missing=49 

How Often Frequency Percent Cumulative Cumulative 

Freguency Percent 

Never 

Infrequently 

Sometimes 

Once a Week 

Daily 

132 

16 

28 

1 

6 

72.1 

8.7 

15.3 

0.5 

3.3 

132 

148 

176 

177 

183 

72.1 

80.9 

96.2 

96.7 

100.0 
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Computer Illiterate Participants 

Out of 232 teachers, 188 admitted they have no knowledge 

of computer applications. A special questionnaire designed 

for such staff sought reasons why staff had not used 

computers. The bar frequency of response (Figure 1 and Table 

3) is as follows: (1) 131 said there were no computers; (2) 

71 felt lack of experience and training; (3) 12 said no need; 

(4) three participants believed they lacked knowledge; (5) 

two were afraid; and (6) one felt there was no interest. 

In response to activities these participants think could 

be performed with computers, the following frequency responses 

(Figure 2) were noted: (1) 127 indicated they would use 

computers for data storage and retrieval; (2) 112 preferred 

using computer for statistical calculations; (3) 55 chose 

computers for CAI; (4) 48 wanted computers for 

wordprocessing; (5) 28 liked computers for graphics; (6) 10 

identified other various applications of computer; and (7) 10 

did not know what computers could be used for. 

When the question was changed to the activities the 

staff/student would like to perform, the three most popular 

answers (Figure 3) were: (1) data storage and retrieval (122 

responses); (2) statistical calculations (126 responses); and 

(3) wordprocessing (51 responses). 
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Why Surr had Not Used ComputcK? 

No ComputMo Experience No Need No Knowledge Afraid To No Interest 

Reasons For Not Using Computers 

Figure 1. Why Staff Had Not Used Computers? 

81 



Table 3. Why Staff had not Used Computers? 

Reason 

Frequency Missing=10 

Frequency Percent Cumulative Cumulative 

Frequency 

PercentNo need 

No Interest 

No Equipment 

Afraid To 

12 

131 

Lack of Experience 71 

No Knowledge. 3 

5.4 

0.5 

59.0 

1.8 

31.9 

1.4 

12 

13 

144 

146 

217 

220 

5.4 

5.9 

64.9 

66.7 

98.6 

100.0 

These participants were also asked whether they wanted 

the opportunity to find out aibout the use of computers. The 

frequency of responses was (Figure 4) : (1) 168 responded 

"yes"; and (2) one did not want to know what a computer does. 

The frequency of responses related to the preferred method to 

learn about computer applications was: (1) 61 participants 

wanted the opportunity for somebody to explain to them what 

computer can do; (2) 48 wanted a course in computer 

applications; (3) 41 preferred workshops; and (4) 37 wanted 

the opportunity to try a computer at their home. 
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100-

DSAR SO CAI ^P Graphics Others Don't Know 

Coaster Applications 

F i g u r e 2 . A c t i v i t i e s You Might Perform With Computer 
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150-

DST Graphics Others Dont Know 

Cooputer Applications 

Figure 3. A c t i v i t i e s Staff/Students Like Performing 
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Yes Tutor Course Workshops Other 

Choices 

Figure 4 . Do You Want To Find Out About Computer 

85 



Computer Literate Participants 

Out of a total of 232, 44 computer literate teachers 

returned their questionnaires. Thirty nine out of these 44 

computer literate teachers indicated their qualifications. 

Of this group, 14 held doctorate degrees, 13 held master's 

degrees, and 12 held bachelor's degrees. Of the knowledgeable 

candidates that participated in the survey 90.9% indicated 

their willingness to engage in the Modified Delphi exercise. 

Sixty percent had teaching experience between 10-28 years, 

while 40% had teaching experience ranging from 1-9 years. The 

mean teaching experience was 11 years. 

The respondents, indicating activities one can perform 

on a computer (Figure 5) favored these five categories: (1) 

31 chose data storage and retrieval; (2) 28 indicated 

statistical calculations; (3) 24 selected computer 

programming; and (4) 16 marked the application of word 

processing. 

The responses of computer using teachers regarding access 

time showed that: (1) 54.8% were satisfied; (2) 40.5% were not 

satisfied; and (3) 4.8% were sometimes satisfied. 65.9% of 

42 teachers were satisfied with the speed of their schools' 

computers while 29.3% were not, and 4.9% felt occasionally 

satisfied. The percentage that indicated satisfaction with 

their application software was 72.7. The space allocated to 
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Activitits Performed With Computers 

Graphics Other 

Coaputer Applications 

F igure 5 . A c t i v i t i e s Performed w i t h Computers 
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computers showed 52.8% satisfaction and 36.1% dissatisfaction. 

In response to what to look for in a microcomputer purchase 

(Figrure 6) , the three most popular answers of the respondents 

were: (1) 46 wanted versatility; (2) 36 expected availability 

of software; and (3) 33 sought price. 

Computer literate staff have acquired computer knowledge 

through various means (Figure 7) : (1) 28 in graduate schools; 

(2) 23 in undergraduate schools; (3) none in secondary 

education; (4) 17 through courses; (5) 5 from attending 

workshops; (6) 6 were self taught; and (7) 6 through 

colleagues. 

In response to whether departments have computers, 80% 

of the computer literate group indicated that their 

departments have no computers. The number of microcomputers 

in several of the institutions was very small. Only four 

institutions have computers. They are: (1) Anambra 

Polytechnic, Oko with only one microcomputer and one terminal 

that are used strictly for administrative purposes, with no 

student access; (2) IMT, Enugu has six microcomputers and six 

terminals that are used for research, wordprocessing and a 

management information system; (3) UNTH, Enugu has six 

microcomputers that are used for payroll, wordprocessing and 

stock keeping; and (4) UNN, Nsukka has a computer center 
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F i g u r e 6. What t o Look For i n Microcomputer Purchase 
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Figure 7. How Did You Learn About Computers? 
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which is used for academic computing with about three 

terminals and 50 microcomputers. 

Factors Affecting Computer Applications 

The survey results (based on computer literate users 

responses) on factors affecting computer applications were 

very encouraging. The frequency of factors affecting computer 

applications (Table 4) indicates that majority of these 

factors are important in designing computer Lab. The mean of 

these factors also show they all are important in determining 

computer applications, (Table 5) with the exception of the 

factor related to the stability of the country. 

A Likert scale was used to obtain the responses 

summarized in Table 4 and Table 5. The scale rsmged from "1" 

as not important to "5" as very important. "3" rated as 

important. Therefore a mean of "3" or greater indicates a 

significant factor in planning computer application in Anaimbra 

state, Nigeria. In the cost of computers, which includes 

hardware; software; printer; monitor; and printing paper, the 

mean scale of respondents was greater than "4", hence the cost 

of computers is a significant factor in planning computer 

applications. Unfortunately, this study will not explore the 

effect of cost or cost effectiveness in giving teachers the 
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Table 4. Frequency of Factors Affecting Computer Applications 

2 
3 
4 
5 

INSTITUTE NAME 

IN 

lA 
IB 
IC 
ID 
IE 
IF 
IG 
IH 
II 

Frequency 

38 
17 
32 
39 
37 
3 
11 
11 
44 

Percent 

16.4 
7.3 
13.8 
16.8 
15.9 
1.3 
4.7 
4.7 

19.0 

Cumulative 
Frequency 

38 
55 
87 

126 
163 
166 
177 
188 
232 

Cumulative 
Percent 

16.4 
23.7 
37.5 
54.3 
70.3 
71.6 
76.3 
81.0 

100.0 

COST OF COMPUTER-HARDWARE 

A 

1 
2 
3 
4 
5 

Frequency 

2 
2 
10 
7 

28 

Percent 

4.1 
4.1 

20.4 
14.3 
57.1 

C\amulative 
Frequency 

2 
4 
14 
21 
49 

Cumulative 
Percent 

• 4.1 
8.2 

28.6 
42.9 
100.0 

Frequency Missing = 183 

COST OF COMPUTER-SOFTWARE 

B Frequency Percent 
Cumulative 
Frequency 

Cumulative 
Percent 

2 
6 
5 
35 

4.2 
12.5 
10.4 
72.9 

2 
8 
13 
48 

4.2 
16.7 
27.1 
100.0 

Frequency Missing = 184 
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Table 4. Continued 

COST OF COMPUTER-PRINTERS 

c 

2 
3 
4 
5 

Frequency 

1 
15 
14 
18 

Percent 

2.1 
31.3 
29.2 
37.5 

Cumulative 
Frequency 

1 
16 
30 
48 

Cumulative 
Percent 

2.1 
33.3 
62.5 

100.0 

Frequency Missing = 184 

COST OF COMPUTER-MONITORS 

Frequency Percent 
Cumulative 
Frequency 

Cumulative 
Percent 

2 
3 
4 
5 

4 
14 
10 
20 

8.3 
29.2 
20.8 
41.7 

4 
18 
28 
48 

8.3 
37.5 
58.3 
100.0 

Frequency Missing = 184 

COST OF COMPUTER-PAPERS 

Frequency Percent 
Cumulative 
Frequency 

Cumulative 
Percent 

2 
3 
4 
5 

4 
12 
12 
20 

8.3 
25.0 
25.0 
41.7 

4 
16 
28 
48 

8.3 
33.3 
58.3 
100.0 

Frequency Missing = 184 
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T a b l e 4 . C o n t i n u e d 

COMP PLANNING-ACCESS COMPUTERS 

F r e c j u e n c y r c e n t 

2 . 0 
2 . 0 

1 2 . 0 
1 6 . 0 
6 8 . 0 

C u m u l a t i v e 
F rec juency 

1 
2 
8 

16 
50 

C u m u l a t i v e 
P e r c e n t 

2 . 0 
4 . 0 

1 6 . 0 
3 2 . 0 

1 0 0 . 0 

1 
2 
3 
4 
5 

1 
1 
6 
8 

34 

Frecjuency Missing = 182 

COMP PLANNING-COSTS COMPUTERS 

Frecjuency Percent 
Cumulative 
Frequency 

Cumulative 
Percent 

2 
3 
4 
5 

3 
11 
8 

26 

6.3 
22.9 
16.7 
54.2 

3 
14 
22 
48 

6.3 
29.2 
45.8 

100.0 

F r e c j u e n c y M i s s i n g = 184 

COMP PLANNING-OBJECTIVES 

H 

2 
3 
4 
5 

F r e c j u e n c y 

2 
11 
14 
22 

P e r c e n t 

4 . 1 
2 2 . 4 
2 8 . 6 
4 4 . 9 

C u m u l a t i v e 
F rec juency 

2 
13 
27 
49 

C u m u l a t i v e 
P e r c e n t 

4 . 1 
2 6 . 5 
5 5 . 1 

1 0 0 . 0 

F r e c j u e n c y M i s s i n g = 183 
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T a b l e 4 . C o n t i n u e d 

COMP PLANNING-NEEDS 

I 

1 
2 
3 
4 
5 

Frecjuency 

1 
3 

10 
20 
14 

P e r c e n t 

2 . 1 
6 . 3 

2 0 . 8 
4 1 . 7 
2 9 . 2 

C u m u l a t i v e 
Frecjuency 

1 
4 

14 
34 
48 

C u m u l a t i v e 
P e r c e n t 

2 . 1 
8 . 3 

2 9 . 2 
7 0 . 8 

1 0 0 . 0 

Frecpiency M i s s i n g = 184 

COMP PLANNING-GOALS 

Frecjuency P e r c e n t 
C u m u l a t i v e 

Frecjuency 
C u m u l a t i v e 

P e r c e n t 

2 
3 
4 
5 

1 
8 

21 
20 

2 . 0 
1 6 . 0 
4 2 . 0 
4 0 . 0 

1 
9 

30 
50 

2 . 0 
1 8 . 0 
6 0 . 0 

1 0 0 . 0 

Frecjuency M i s s i n g - 182 

COMP PLANNING-EXPERTISE 

K 

1 
2 
3 
4 
5 

Frecjuency 

1 
3 
9 

13 
23 

P e r c e n t 

2 . 0 
6 . 1 

1 8 . 4 
2 6 . 5 
4 6 . 9 

Cximulative 
F r e q u e n c y 

1 
4 

13 
26 
49 

C u m u l a t i v e 
P e r c e n t 

2 . 0 
8 . 2 

2 6 . 5 
5 3 . 1 

1 0 0 . 0 

Frecjuency M i s s i n g = 183 
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Table 4. Continued 

COMP PLANNING-SOFTWARE 

L 

2 
3 
4 
5 

Frecjuency 

2 
8 

13 
25 

P e r c e n t 

4 . 2 
1 6 . 7 
2 7 . 1 
5 2 . 1 

C\ imulat ive 
Frecjuency 

2 
10 
23 
48 

C u m u l a t i v e 
P e r c e n t 

4 . 2 
2 0 . 8 
4 7 . 9 

1 0 0 . 0 

Frecjuency Miss ing = 184 

COMP PLANNING-HARDWARE 

M 

2 
3 
4 
5 

Frecjuency 

1 
11 
11 
24 

P e r c e n t 

2 . 1 
2 3 . 4 
2 3 . 4 
5 1 . 1 

Cumula t i ve 
Frecjuency 

1 
12 
23 
47 

CTomulative 
P e r c e n t 

2 . 1 
2 5 . 5 
4 8 . 9 

100 .0 

Frecjuency Missing = 185 

COMP PLANNING-SECURITY 

N 

2 
3 
4 
5 

Frecjuency 

1 
8 
9 

29 

P e r c e n t 

2 . 1 
1 7 . 0 
1 9 . 1 
6 1 . 7 

Cumula t i ve 
Frecjuency 

1 
9 

18 
47 

Cumula t i ve 
P e r c e n t 

2 . 1 
1 9 . 1 
3 8 . 3 

100 .0 

Frecjuency Miss ing = 1 8 5 
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T a b l e 4 . C o n t i n u e d 

COMP PLANNING-TECHNICIANS 

0 

2 
3 
4 
5 

F r e c j u e n c y 

2 
8 

10 
29 

P e r c e n t 

4 . 1 
1 6 . 3 
2 0 . 4 
5 9 . 2 

C u m u l a t i v e 
F rec juency 

2 
10 
20 
49 

C u m u l a t i v e 
P e r c e n t 

4 . 1 
2 0 . 4 
4 0 . 8 

1 0 0 . 0 

F r e c j u e n c y M i s s i n g = 1 8 3 

COMP PLANNING-ELECTRICITY 

F r e c j u e n c y r c e n t 

2 . 0 
1 0 . 0 

6 . 0 
8 2 . 0 

C u m u l a t i v e 
F rec juency 

1 
6 
9 

50 

C u m u l a t i v e 
P e r c e n t 

2 . 0 
1 2 . 0 
1 8 . 0 

1 0 0 . 0 

2 
3 
4 
5 

1 
5 
3 

4 1 

Frecjuency Missing =182 

COMP PLANNING-TRAINING TEACHERS 

Q 

1 
2 
3 
4 
5 

F r e c j u e n c y 

2 
3 
7 

11 
2 5 

P e r c e n t 

4 . 2 
6 . 3 

1 4 . 6 
2 2 . 9 
5 2 . 1 

C u m u l a t i v e 
F rec juency 

2 
5 

12 
2 3 
48 

C u m u l a t i v e 
P e r c e n t 

4 . 2 
1 0 . 4 
2 5 . 0 
4 7 . 9 

1 0 0 . 0 

Frecjuency Missing =184 
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Tflble 4 . C o n t i n u e d 

COMP PLANNING-TRAINING STUDENTS 

F r e c j u e n c y irc< 

8. 
2 1 . 
4 4 . 
2 5 . 

i n t 

. 5 

. 3 

.7 

.5 

C u m u l a t i v e 
F rec juency 

4 
14 
35 
47 

C u m u l a t i v e 
P e r c e n t 

8 . 5 
2 9 . 8 
7 4 . 5 

1 0 0 . 0 

2 
3 
4 
5 

4 
10 
2 1 
12 

F r e c j u e n c y M i s s i n g = 1 8 5 

COMP PLANNING-PROGRAMMING 

F r e c j u e n c y i r c e n t 

1 0 . 4 
1 6 . 7 
2 0 . 8 
5 2 . 1 

C i i m u l a t i v e 
F rec juency 

5 
13 
2 3 
48 

C u m u l a t i v e 
P e r c e n t 

1 0 . 4 
2 7 . 1 
4 7 . 9 

1 0 0 . 0 

2 
3 
4 
5 

5 
8 

10 
25 

F r e c j u e n c y M i s s i n g = 184 

COMP PLANNING-WORD PROCESSING 

T 

1 
2 
3 
4 
5 

F r e q u e n c y 

1 
5 

18 
13 
10 

P e r c e n t 

2 . 1 
1 0 . 6 
3 8 . 3 
2 7 . 7 
2 1 . 3 

C u m u l a t i v e 
F rec juency 

1 
6 

24 
37 
47 

C u m u l a t i v e 
P e r c e n t 

2 . 1 
1 2 . 8 
5 1 . 1 
7 8 . 7 

1 0 0 . 0 

F r e c j u e n c y M i s s i n g = 185 
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Table 4. Continued 

COMP PLANNING-SPREEDSHEET 

u 

1 
2 
3 
4 
5 

Frequency 

3 
7 

19 
7 
11 

Percent 

6.4 
14.9 
40.4 
14.9 
23.4 

Cumulative 
Frecjuency 

3 
10 
29 
36 
47 

Cumulative 
Percent 

6.4 
21.3 
61.7 
76.6 
100.0 

Frecjuency M i s s i n g = 185 

COMP PLANNING-COUNTRY STABILITY 

V 

1 
2 
3 
4 
5 

Frecjuency 

8 
11 
10 
10 
7 

Percent 

17.4 
23.9 
21.7 
21.7 
15.2 

Cumulative 
Frecjuency 

8 
19 
29 
39 
46 

Cumulative 
Percent 

17.4 
41.3 
63.0 
84.8 

100.0 

Frecjuency Missing = 186 

COMP PLANNING-COMPUTER LAB 

w 

1 
2 
3 
4 
5 

Frecjuency 

2 
4 

18 
12 
10 

Percent 

4.3 
8.7 

39.1 
26.1 
21.7 

Cumulative 
Frecjuency 

2 
6 

24 
36 
46 

Cumulative 
Percent 

4.3 
13.0 
52.2 
78.3 
100.0 

Frecjuency Missing = 186 
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Table 4. Continued 

AVAILABILITY OF HARDWARE 

Frecjuency Percent 
Cumulative 
Frecjuency 

Cumulative 
Percent 

2 
3 
4 
5 

3 
11 
8 

24 

6.5 
23.9 
17.4 
52.2 

3 
14 
22 
46 

6.5 
30.4 
47.8 
100.0 

Frecjuency Miss ing = 186 

ACCESS - WORDPROCESSING 

Y 

2 
3 
4 
5 

Frecjuency 

7 
16 
10 
14 

P e r c e n t 

1 4 . 9 
3 4 . 0 
2 1 . 3 
2 9 . 8 

C u m u l a t i v e 
Frecjuency 

7 
23 
33 
47 

C u m u l a t i v e 
P e r c e n t 

1 4 . 9 
4 8 . 9 
7 0 . 2 

1 0 0 . 0 

Frecjuency Missing = 185 

ACCESS - SPREADSHEET 

Frecjuency rci 

15. 
37 . 
2 2 . 
2 4 . 

i n t 

.6 

.8 

.2 

.4 

C u m u l a t i v e 
Frecjuency 

7 
24 
34 
45 

C u m u l a t i v e 
P e r c e n t 

1 5 . 6 
5 3 . 3 
7 5 . 6 

1 0 0 . 0 

2 
3 
4 
5 

7 
17 
10 
11 

Frecjuency Mis s ing = 187 
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Table 4. Continued 

ACCESS - PROGRAMMING 

AA 

1 
2 
3 
4 
5 

Frequency 

1 
4 

10 
16 
18 

Percent 

2.0 
8.2 

20.4 
32.7 
36.7 

Cumulative 
Frecjuency 

1 
5 
15 
31 
49 

Cumulative 
Percent 

2.0 
10.2 
30.6 
63.3 

100.0 

Frecjuency M i s s i n g = 183 

ACCESS - GRAPHICS 

BA 

1 
2 
3 
4 
5 

Frequency 

1 
9 

16 
11 
11 

Percent 

2.1 
18.8 
33.3 
22.9 
22.9 

Cumulative 
Frecjuency 

1 
10 
26 
37 
48 

Cumulative 
Percent 

2.1 
20.8 
54.2 
77.1 
100.0 

Frecjuency M i s s i n g = 184 

ACCESS - DATABASE 

CA 

1 
2 
3 
4 
5 

Frecjuency 

1 
2 
11 
14 
20 

Percent 

2.1 
4.2 

22.9 
29.2 
41.7 

Cumulative 
Frecjuency 

1 
3 
14 
28 
48 

Cumulative 
Percent 

2.1 
6.3 

29.2 
58.3 
100.0 

Frecjuency Missing = 184 
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Table 4. Continued 

ACCESS - STATISTICS 

DA 

1 
2 
3 
4 
5 

F r e c j u e n c y 

2 
3 

12 
10 
20 

P e r c e n t 

4 . 3 
6 . 4 

2 5 . 5 
2 1 . 3 
4 2 . 6 

C u m u l a t i v e 
F r e c j u e n c y 

2 
5 

17 
27 
47 

C u m u l a t i v e 
P e r c e n t 

4 . 3 
1 0 . 6 
3 6 . 2 
5 7 . 4 

1 0 0 . 0 

Frecjuency M i s s i n g = 1 8 5 

ACCESS - CALCULATIONS 

EA 

1 
2 
3 
4 
5 

F r e c j u e n c y 

2 
3 

11 
12 
22 

P e r c e n t 

4 . 0 
6 . 0 

2 2 . 0 
2 4 . 0 
4 4 . 0 

C u m u l a t i v e 
F r e c j u e n c y 

2 
5 

16 
28 
50 

C u m u l a t i v e 
P e r c e n t 

4 . 0 
1 0 . 0 
3 2 . 0 
5 6 . 0 

1 0 0 . 0 

Frecjuency M i s s i n g = 182 

TECHNICIANS-MAINTENANCE 

FA Frecjuency Percent 
Cumulative 
Frequency 

Cumulative 
Percent 

3 
4 
5 

8 
6 

36 

16.0 
12.0 
72.0 

8 
14 
50 

16.0 
28.0 
100.0 

Frecjuency M i s s i n g = 182 
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Table 4. Continued 

TECHNICIANS-STEADY POWER SUPPLY 

GA 

2 
3 
4 
5 

Frecjuency 

1 
2 
7 

40 

P e r c e n t 

2 . 0 
4 . 0 

1 4 . 0 
8 0 . 0 

C u m u l a t i v e 
Frecjuency 

1 
3 

10 
50 

C u m u l a t i v e 
P e r c e n t 

2 . 0 
6 . 0 

2 0 . 0 
1 0 0 . 0 

Frecjuency Missing = 182 

TECHNICIANS-GENERATOR 

HA 

1 
2 
3 
4 
5 

Frecjuency 

1 
2 

14 
6 

25 

P e r c e n t 

2 . 1 
4 . 2 

2 9 . 2 
1 2 . 5 
5 2 . 1 

C u m u l a t i v e 
Frecjuency 

1 
3 

17 
23 
48 

C u m u l a t i v e 
P e r c e n t 

2 . 1 
6 . 3 

3 5 . 4 
4 7 . 9 

1 0 0 . 0 

Frecjuency M i s s i n g = 184 

COMP TEACHERS- KNOWLEDGEABLE 

AB Frecjuency P e r c e n t 
C u m u l a t i v e 

Frecjuency 
Cumulative 
Percent 

3 
4 
5 

10 
13 
27 

20 
26 
54 

0 
0 
0 

10 
23 
50 

20.0 
46.0 
100.0 

Frecjuency Missing = 182 
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Table 4. Continued 

COMP TEACHERS EXCELL. TEACHERS 

JA 

2 
3 
4 
5 

Frecjuency 

1 
9 

10 
28 

Percent 

2.1 
18.8 
20.8 
58.3 

Cumulative 
Frecjuency 

1 
10 
20 
48 

Cumulative 
Percent 

2.1 
20.8 
41.7 
100.0 

Frecjuency Missing = 184 

COMP TEACHERS-TA 

KA Frecjuency Percent 
Cumulative 
Frecjuency 

Cumulative 
Percent 

2 
3 
4 
5 

3 
21 
16 
8 

6.3 
43.8 
33.3 
16.7 

3 
24 
40 
48 

6.3 
50.0 
83.3 

100.0 

Frecjuency M i s s i n g = 1 8 4 

LAB DESIGN-LIGHTING 

LA 

1 
2 
3 
4 
5 

Frequency 

1 
5 
14 
11 
18 

Percent 

2.0 
10.2 
28.6 
22.4 
36.7 

Cumulative 
Frecjuency 

1 
6 

20 
31 
49 

Cumulative 
Percent 

2.0 
12.2 
40.8 
63.3 

100.0 

Frecjuency M i s s i n g = 183 
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Table 4. Continued 

LAB DESIGN-SITTING ARRANGEMENTS 

MA 

1 
2 
3 
4 
5 

Frecjuency 

2 
5 

14 
9 

18 

P e r c e n t 

4 . 2 
1 0 . 4 
2 9 . 2 
1 8 . 8 
3 7 . 5 

C u m u l a t i v e 
Frecjuency 

2 
7 

21 
30 
48 

C u m u l a t i v e 
P e r c e n t 

4 . 2 
1 4 . 6 
4 3 . 8 
6 2 . 5 

1 0 0 . 0 

Frecjuency M i s s i n g = 1 8 4 

LAB DESIGN-ACCESS TIME 

NA 

1 
3 
4 
5 

Frecjuency 

2 
10 
16 
21 

P e r c e n t 

4 . 1 
2 0 . 4 
3 2 . 7 
4 2 . 9 

Cvimulat ive 
Frecjuency 

2 
12 
28 
49 

C u m u l a t i v e 
P e r c e n t 

4 . 1 
2 4 . 5 
5 7 . 1 

1 0 0 . 0 

Frecjuency M i s s i n g = 183 

COMP APPLS-STATE ECONOMY 

OA 

1 
2 
3 
4 
5 

Frecjuency 

1 
3 
7 

11 
27 

P e r c e n t 

2 . 0 
6 . 1 

1 4 . 3 
2 2 . 4 
5 5 . 1 

C\ imulat ive 
Frecjuency 

1 
4 

11 
22 
49 

C u m u l a t i v e 
P e r c e n t 

2 . 0 
8 . 2 

2 2 . 4 
4 4 . 9 

1 0 0 . 0 

Frequency Missing = 183 
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Table 4. Continued 

COMP APPLS-COUNTRY STABILITY 

Cumulative Cxomulative 
PA Frecjuency Percent Frecjuency Percent 

1 
2 
3 
4 
5 

10 
7 
15 
8 
8 

20.8 
14.6 
31.3 
16.7 
16.7 

10 
17 
32 
40 
48 

20.8 
35.4 
66.7 
83.3 

100.0 

Frecjuency M i s s i n g = 184 

COMP APPLS-COMPUTER AWARENESS 

QA 

2 
3 
4 
5 

Frecjuency 

3 
15 
7 

23 

Percent 

6.3 
31.3 
14.6 
47.9 

Cumulative 
Frequency 

3 
18 
25 
.48 

Cumulative 
Percent 

6.3 
37.5 
52.1 
100.0 

Frecjuency M i s s i n g = 184 
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Table 5. Mean of Factors Affecting Computer Applications 

Label N 

49 
48 
48 
48 
48 
50 
48 
49 
48 
50 
49 
48 
47 
47 
49 
50 
48 
47 
48 
47 
47 
46 
46 
46 
47 
45 
49 
48 
48 
47 
50 
50 
50 
48 
50 
48 
48 
49 
48 
49 
49 
48 
48 

4. 
4. 
4. 
3. 
4. 
4. 
4. 
4. 
3. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
3, 
4. 
3. 
3. 
2. 
3. 
4. 
3. 
3. 
3. 
3. 
4. 
3. 
3. 
4. 
4. 
4. 
4. 
4. 
3, 
3 
3, 
4 
4 
2 
4 

Me em 

.1632653 

.5208333 

.0208333 

.9583333 

.0000000 

.4600000 

.1875000 

.1428571 

.8958333 

.2000000 

.1020408 

.2708333 

.2340426 

.4042553 

.3469388 

.6800000 

.1250000 

.8723404 

.1458333 

.5531915 

.3404255 

.9347826 

.5217391 

.1521739 

.6595745 

.5555556 

.9387755 

.4583333 

.0416667 

.9148936 

.9800000 

.5600000 

.7200000 

.0833333 

.3400000 

.3541667 

.6041667 

.8163265 

.7500000 

.1020408 

.2244898 

.9375000 

.0416667 

1 
0. 
0. 
1, 
1. 
0. 
1. 
0. 
0, 
0. 
1. 
-0. 
0. 
0. 
0. 
0. 
1. 
0, 
1. 
1. 
1. 
1, 
1. 
1, 
1. 
1. 
1. 
1. 
1. 
1. 
1, 
0, 
0, 
1, 
0, 
0 
0 
1 
1 
1 
1 
1 
1 

Std Dev 

.1428571 

.8749367 

.8870123 

.0305614 

.0105823 

.9304377 

.0033190 

.9128709 

.9728131 

.7824608 

.0457234 

.8929888 
,8898648 
.8510754 
,9025663 
,7406561 
,1415741 
,8996864 
,0516367 
,0174245 
,1646224 
,3400195 
,0695613 
,0103331 
,0688595 
,0347498 
.0489710 
.1100764 
.0097047 
.1577675 
.1337134 
.7602363 
.6401530 
.0883001 
.7982123 
.8626921 
.8439921 
.1119328 
.1939564 
.0050891 
.0461299 
.3590712 
.0305614 

COST OF COMPUTER-HARDWARE 
COST OF COMPUTER-SOFTWARE 
COST OF COMPUTER-PRINTERS 
COST OF COMPUTER-MONITORS 
COST OF COMPUTER-PAPERS 
COMP PLANNING-ACCESS COMPUTERS 
COMP PLANNING-COSTS COMPUTERS 
COMP PLANNING-OBJECTIVES 
COMP PLANNING-NEEDS 
COMP PLANNING-GOALS 
COMP PLANNING-EXPERTISE 
COMP PLANNING-SOFTWARE 
COMP PLANNING-HARDWARE 
COMP PLANNING-SECURITY 
COMP PLANNING-TECHNICIANS 
COMP PLANNING-ELECTRICITY 
COMP PLANNING-TRAINING TEACHERS 
COMP PLANNING-TRAINING STUDENTS 
COMP PLANNING-PROGRAMMING 
COMP PLANNING-WORD PROCESSING 
COMP PLANNING-SPREEDSHEET 
COMP. PLANNING-COUNTRY STABILITY 
COMP PLANNING-COMPUTER LAB 
AVAILABILITY OF HARDWARE 
ACCESS - WORDPROCESSING 
ACCESS - SPREADSHEET 
ACCESS - PROGRAMMING 
ACCESS - GRAPHICS 
ACCESS - DATABASE 
ACCESS - STATISTICS 
ACCESS - CALCULATIONS 
TECHNICIANS-MAINTENANCE 
TECHNICIANS-STEADY POWER SUPPLY 
TECHNICIANS-GENERATOR 
COMP TEACHERS- KNOWLEDGEABLE 
COMP TEACHERS EXCELL. TEACHERS 
COMP TEACHERS-TA 
LAB DESIGN-LIGHTING 
LAB DESIGN-SITTING ARRANGEMENTS 
LAB DESIGN-ACCESS TIME 
COMP APPLS-STATE ECONOMY 
COMP APPLS-COUNTRY STABILITY 
COMP APPLS-COMPUTER AWARENESS 
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Table 5. Continued 

Label Minimum Maximum 

COST OF COMPUTER-HARDWARE 
COST OF COMPUTER-SOFTWARE 
COST OF COMPUTER-PRINTERS 
COST OF COMPUTER-MONITORS 
COST OF COMPUTER-PAPERS 
COMP PLANNING-ACCESS COMPUTERS 
COMP PLANNING-COSTS COMPUTERS 
COMP PLANNING-OBJECTIVES 
COMP PLANNING-NEEDS 
COMP PLANNING-GOALS 
COMP PLANNING-EXPERTISE 
COMP PLANNING-SOFTWARE 
COMP PLANNING-HARDWARE 
COMP PLANNING-SECURITY 
COMP PLANNING-TECHNICIANS 
COMP PLANNING-ELECTRICITY 
COMP PLANNING-TRAINING TEACHERS 
COMP PLANNING-TRAINING STUDENTS 
COMP PLANNING-PROGRAMMING 
COMP PLANNING-WORD PROCESSING 
COMP PLANNING-SPREEDSHEET 
COMP PLANNING-COUNTRY STABILITY 
COMP PLANNING-COMPUTER LAB 
AVAILABILITY OF HARDWARE 
ACCESS - WORDPROCESSING 
ACCESS - SPREADSHEET 
ACCESS - PROGRAMMING 
ACCESS - GRAPHICS 
ACCESS - DATABASE 
ACCESS - STATISTICS 
ACCESS - CALCULATIONS 
TECHNICIANS-MAINTENANCE 
TECHNICIANS-STEADY POWER SUPPLY 
TECHNICIANS-GENERATOR 
COMP TEACHERS- KNOWLEDGEABLE 
COMP TEACHERS EXCELL. TEACHERS 
COMP TEACHERS-TA 
LAB DESIGN-LIGHTING 
LAB DESIGN-SITTING ARRANGEMENTS 
LAB DESIGN-ACCESS TIME 
COMP APPLS-STATE ECONOMY 
COMP APPLS-COUNTRY STABILITY 
COMP APPLS-COMPUTER AWARENESS 

1.0000000 
2.0000000 
2.0000000 
2.0000000 
2.0000000 
1.0000000 
2.0000000 
2.0000000 
1.0000000 
2.0000000 
1.0000000 
2.0000000 
2.0000000 
2.0000000 
2.0000000 
2.0000000 
1.0000000 
2,0000000 
2.0000000 
1.0000000 
1.0000000 
1.0000000 
1.0000000 
2.0000000 
2.0000000 
2.0000000 
1.0000000 
1.0000000 
1.0000000 
1.0000000 
1.0000000 
3.0000000 
2.0000000 
1.0000000 
3.0000000 
2.0000000 
2.0000000 
1.0000000 
1.0000000 
1.0000000 
1.0000000 
1.0000000 
2.0000000 

5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
5.0000000 
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opportunity to become computer literate. The researcher has 

indicated this as a limitation of this study. 

Similar statistics from the general survey of literate 

computer users revealed that the respondents frecjuencies and 

means (Tables 4 and 5) with regard to access to computers, 

costs of computers, objectives, goals, expertise, software, 

hardware, security, technicians, electricity, training of 

teachers and programming were greater than "4," meaning more 

important; while the mean of computer planning as regards 

needs, training students, wordprocessing, spreadsheet were 

between the scale of "3" and 4," showing above important; and 

the respondents' mean of computer planning with regard to 

country's stability was at the margin of being important 

(mean=2.9347826). The issue of the country's stability 

regarding planning was re-addressed in a Follow up 

questionnaire. Appendix D. Out of 18 panelists nine said that 

country's political stability is important and nine said it 

is not important. Sixteen agreed that Parents Teachers 

Association (PTA) can help institutions accjuire computer, 

while two disagreed. 

The respondents' mean of the availability, with regard 

to hardware, access to databases, maintenance technicians, 

technicians to steady power supply, generator technicians, 

computer teachers that are knowledgeable, computer teachers 
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that are excellent teachers, computer teachers as teaching 

assistants, lab design as it affects computer access time, 

applications to state economy and applications to computer 

awareness also had means above "4," while the respondents' 

mean for access to statistical packages, access to 

spreadsheets, access to graphics, access to calculations, lab 

design of lightning and lab design of seating arrangements had 

means between "3" and "4," meaning at least important; and the 

computer applications of country's stability is again on the 

border line of being important. 

It is important that these factors should be accounted 

for in developing a model for computer applications in Anambra 

state, Nigeria. In view of the overwhelming number of factors 

affecting computer applications in Nigeria that need solution 

or control, computer applications in Nigeria require adecjuate 

planning that will involve instructional design in order to 

realize an effective program that will contribute to any 

identified educational goals. 

The results of this survey strongly indicate the absence 

of computers in several teacher training colleges. It also 

indicated the need for computer education for teachers. The 

majority of the staff of higher education in Ansimbra state 

indicated willingness to learn about computers. They have 

indicated they wamt to use wordprocessing, database, 
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spreadsheet, CAI and even learn programming languages. They 

also indicated that general computer awareness for teachers 

in Anambra state is very low. The results of the survey 

further showed that factors affecting computer applications 

were identified. The present needs of Anambra state teachers 

have been identified and with the review of literature about 

computer literacy, the cause of action (examples are 

awareness, courses, workshop, and computer lab) to achieve the 

intended outcome (goals) has been incorporated into the model. 

The intended goals of the computer lab are to provide 

teachers the necessary facilities (computer text books, 

computers, software, computer instructors) that will enable 

teachers to achieve computer literacy. It is expected that 

at the end of basic teacher training that: (1) teachers should 

be comfortable users of applications software such as 

wordprocessing, databases, and spreadsheets; (2) teachers who 

are interested in problem solving should be sible to compile 

and run progrsims in either BASIC, Fortran, Pascal or COBOL; 

(3) a computer laib will offer the opportunity for teachers to 

have hsmds on experiences with computer applications; (4) many 

teachers need access to statistical software for research; (5) 

the computer lab will maintain information on computing 

materials, including monthly and weekly periodicals/magazines 

on the computing environment. A respondent, classified as 
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computer illiterate, in an answer to a cjuestion on what had 

not been covered in the cjuestionnaire wrote: "The 

cjuestionnaire is cjuite comprehensive. However, in Anambra 

state, computer application is virtually zero". Another 

respondent noted in the same cjuestion that "the first step 

will be to create awareness of the capabilities and benefits 

of the computer both to students, lecturers and authorities 

who inevitably will finance any envisaged computer 

development". Another respondent, who is computer literate, 

wrote in a response to the same cjuestion: "There is a general 

apathy on the part of the authorities in Anambra State to 

introduce computers in schools. Most students and lecturers 

do not know what a computer is..less what it can do." Another 

sample response to the same cjuestion states, "Government 

interest must be sought because they control the curriculum 

of institutions and are the largest single source of patronage 

hence a vital factor." The open-ended cjuestions were 

completed by several teachers. There were several suggestions 

made regarding computer applications. Some of the suggestions 

included: (1) make efforts to introduce computers in the 

nation's learning system-especially in the tertiary 

institutions through the introduction of general courses in 

computer programming; (2) organize an induction course for all 

the staff in Anambra state who have not accjuired any knowledge 
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about computers; (3) installation of microcomputers in 

teacher education institutions in Anambra state; (4) 

workshops/short term training courses for all lecturers in all 

the teacher education institutions; (5) introduction of 

Computer Assisted Instruction (CAI) as a course of study in 

all teacher education institutions; and (6) computer 

applications should be made a compulsory course for all post 

graduate students and should be taught by a computer 

specialist. 

Overwhelming evidence exists for the need to introduce 

computer applications in Anambra state based on this survey. 

How this program can be achieved and designed to take 

advantage of developed countries' experiences is a task that 

must be addressed. Based on the results of the survey, this 

investigator has proposed a model to assist program 

implementers when they are ready to spread computer 

applications to teacher training colleges in Ansunbra state. 

Eighteen teachers were selected from nine institutions 

to serve as modified Delphi panelists. In the first round a 

panel member was selected from each institution; then the 

remaining nine were selected from any institution where the 

investigator found the best cjualified candidates, based on 

years of teaching experience and cjualifications. This group, 

who received the Follow up cjuestionnaire. Appendix D, reviewed 
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and evaluated the designed model with respect to its 

applicability to Anambra state. The Delphi members received 

the model on June 30, 1991 and met on July 13, 1991 at Enugu, 

the capital of Anambra state, to discuss its validity. The 

panelists attempted to reach consensus on the model. The 

recommendations of the panelists appear in Appendix I. 

Instructional Design of a Model for Implementing 
Computer Applications in Teacher Training 

College Anambra State/ Nigeria 

Introduction 

This section describes a model proposing the 

estciblishment of a computer lab for teacher training colleges 

in Anambra state. The model has been developed from the 

review of literature, which stresses the importance of 

planning and software portability in developing computer 

applications for educators. The general survey of nine post 

secondary institutions' staff in College of Education and 

Universities in Anambra state, Nigeria revealed factors that 

affect computer applications. These factors are the major 

contributing force behind the need to establish a computer 

lab where the training of teachers (as controlled by local 

concerns) is taken into account by the design. It is obvious 

that hands on computer applications is a necessary feature of 

computer training, as hands on practice with the steering 
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wheel of a car for an inexperienced driver is a key in 

learning to drive. Therefore, the major task of this 

design is a task analysis to determine the recjuired objectives 

and create a model to meet the objectives. 

The ultimate goal of this research has been to provide 

a model that will promote computer literacy for educators in 

Anambra state. Computer applications in Anambra state is 

currently very limited with respect to "hands on computer 

application". The result of the general survey revealed the 

urgent need for teachers in training to be computer literate. 

In order to produce computer literate students, teachers in 

training should have access to computers. The computer 

literacy mapping (Figure 8) has been designed based on the 

results of the general survey and software portability. This 

mapping (Figure 8) recjuires teachers in training to use 

computers to fulfill the intended goals. 

The Model 

The model for introducing and achieving computer literacy 

for teachers in training in the state of Anambra is addressed 

by looking at the computer literacy mapping (Figure 8) . 

Figure 8, expresses the tools to attain or achieve computer 

literacy. The model. Figure 9, details a process in which the 

recjuired objectives could be attained. 
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Figure 8. Computer Literacy Concept Mapping 
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Figure 9. Model For Implementing Computer Applications 
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Teachers in training have the choice to determine the 

area of computer usage that interest them. They may decide 

to be computer programmers or computer users (computer as a 

tool) or both programmers and users. Computer programmers are 

able to write and design software in such languages as BASIC, 

FORTRAN, PASC:AL, and COBOL. Those teachers in training that 

want to use computer for wordprocessing, database, spreadsheet 

and even Desktop publishing can attain computer literacy 

without becoming programmers. The choice of teachers in 

training can be achieved by the use of this model that 

involves hands on computer application. 

In using this model, it becomes obvious that computer 

training has to be incorporated in the teacher training 

education in Anambra state. Presently, computer applications 

are not recjuired in teacher training curriculum. This study 

has shown that teachers want to become computer literate. The 

appropriate agency. State Ministry of Education has a duty to 

introduce computer training in teacher education. 

The instructor's duty is to employ task analysis to find 

the best way to introduce the objective of his/her lesson 

plan. This task analysis is an excellent instrument that 

assists in writing of a good lesson plan. The recjuuired 

objectives are made clear to the students. A short lecture 

on the objective must be followed where appropriate with hsinds 
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on computer application (demonstration). A guided practice 

is introduced with appropriate hands on computer applications. 

It is extremely important that the instructor monitors (goes 

round) and sees that students are doing the right procedures. 

Students should not practice the wrong procedure. The guided 

practice is monitored with appropriate feedback and a reteach 

is done when less than 70% is failing the guided practice. 

An independent practice is assigned (with hands on computer 

applications where appropriate) when 80% of the teachers in 

training showed mastery. The instructor continues to monitor 

students who did not understand the material and rendering 

immediate and appropriate feedback. Assignments (for grade) 

are assigned to students who showed mastery with appropriate 

hands on computer application. The lesson is concluded and 

students are expected to use the computer for their 

assignments before next class meeting. 

The next class meeting should proceed with the review of 

previous lesson or an independent assignment (for grade) to 

test mastery. Mastery is based on 80% of the class passing 

a Norm test. The instructor makes a decision whether to 

reinforce the previous objective based on his assessment of 

the mastery. The good thing about computer usage is that slow 

learners can benefit by improving their understanding of the 

concept with continuous hands on computer applications. This 

119 



is one of the reasons why hands on computer applications are 

important in introducing computer to a society. 

In some period, as the hands on computer applications 

progressed, teachers in training would have been introduced 

to the history of computer, names of computer components (such 

as diskette, keyboard, monitor, printer and ribbon), use of 

spreadsheet, wordprocessing, desktop publishing, database, and 

programming. The effectiveness of this model should be 

subjected to revision and necessary amendments made. The 

application of this model recjuires hands on computer 

applications. Therefore, the facility, computers, software, 

personnel/teaching and other factors are related (dependent) 

to this model. These correlated fields to this model are 

addressed. 

Goals 

The goals of the computer lab include: (1) teachers 

should be comfortable users of applications software such as 

wordprocessing, databases, and spreadsheets; (2) teachers who 

are interested in problem solving should be able to compile 

and run programs in either BASIC, FORTRAN, PASCAL or COBOL; 

(3) a computer lab will offer the opportunity for teachers to 

have hands on experiences with computer applications; (4) a 

computer lab will also offer the opportunity for many teachers 
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to access statistical software for research; (5) students will 

use of the computer lab to obtain information on computing 

materials, including monthly and weekly periodicals/magazines 

on computing to update their knowledge on computing. 

In working toward these goals the following benefits may 

result: (1) computing can become a natural and integral tool 

in both business and school settings; (2) the educational use 

of computers in schools and for research will be emphasized; 

and (3) dependence/reliance on computer activities will be 

facilitated (using computer for wordprocessing, database, CMI, 

CAI and even programming). 

Objectives 

The long term (3-4 year) objectives of the computer lab 

for teacher training college are that 95% of the graduating 

teachers will be able to: (1) write letters/documents using 

PC write. Word Perfect, Microsoft word, Wordstar or 

Professional write; (2) input records and retrieve information 

from database software such as Dbase, Rbase, Silk or Oracle; 

and (3) use spreadsheet software for accounting or management 

purposes including PCCAL, SuperCalc, Excel or Lotus 123. 

Similarly, 95% of graduating teachers who are interested in 

computer progrcimming will be able to program in BASIC, 

Fortran, COBOL, Dbase or Pascal. 
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Personnel 

The key to the success of any endeavor lies with the 

personnel who work there. They must possess technical 

competency and friendly personalities. The cjualif ications of 

the selected personnel will be based not only on the 

possession of a degree in computer science or other 

disciplines, but rather on the staff members' cibility to 

interface with the users. An understanding of data 

processing, accounting applications, and the microcomputer 

industry should be a part of their cjualification. Computer 

applications are a rapidly changing field; therefore, it is 

not only important that the staff know some of these 

applications but be able to cope with the mastery of new 

software. The ability of the staff to interface with computer 

novices is essential to the successful implementation of this 

program. Some technically oriented people will be required 

to address technical problems. 

Some characteristics of the desired staff are: (1) 

patience; (2) organizational skills ; (3) data processing 

knowledge; (4) diplomacy; (5) analytical skills; (6) 

enthusiasm; (7) energy; (8) creativity; (9) service minded; 

(10) technical knowledge; (11) communication skills; (12) 

ability to work under pressure; (13) knowledge of an 

institution of higher education; (14) self starting; (15) 
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cooperative; and (16) stability. It is extremely difficult 

to find an individual with all these characteristics. 

However, these characteristics should serve as guidelines for 

the computer coordinator who interviews candidates for jobs. 

The staffing is divided into two parts (Figure 10) . 

First, staff will be hired for the teaching and learning 

center. The teaching and learning center staff is made up of 

the following personnel: (1) full-time staff; and (2) part 

time instructors. The full time personnel will instruct 

teachers in the use of databases, wordprocessing, spreadsheet, 

and BASIC, Pascal, COBOL, and Fortran programming languages. 

The part time personnel will check out software, maintain the 

hardware, make sure paper is in the printers, and perform 

necessary housekeeping duties such as making sure the 

generator is ready to supply electricity when National 

Electric Power Authority (NEPA) fails. The second staff will 

be organized into the Academic Information Center (AIC), with 

3 full time staff (subject to increase depending on the 

number of students enrolled in the institution and the number 

of computers). The duties of the AIC include providing 

additional technical microcomputer support. It also would 

include, but not be limited to: (1) teaching short courses in 

the use of software; (2) installation of hardware and 

software; (3) promotion and management of activities of the 
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Staffing 

Teaching and 
Learning Center 

Full-TIME STAFF 

PART-TIME 
STAFF 
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Computer Lab. 
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Information Center(AIC) 

Three Full-Time 

Staff subject to 

Increase 

Instruction of 

Teachers In Training 

Teaching of Short Courses 

Installation of hardware and 
Software 

Promotion and Management of 
Computer Fair 

Evaluation of hardware and 
Software 

Figure 10. Staff Divisions 
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computer fair (demonstration to the public what computers can 

be used for); and (4) evaluation of hardware and software. 

The fact that the cost of labor in Nigeria is very low 

compared to developed nations is an advantage to this program. 

At the same time, the salary of the instructors and the lab 

personnel must be competitive in order to retain staff who 

might otherwise move to industry. The Delphi recommendations 

noted that the use of part-time staff is uncommon in 

Nigeria, as such the use of only full-time staff was 

recommended. 

Operational Policies/procedures 

Every teacher must possess an identification card. This 

will be used to check out software and assign a computer. 

Before an identification card is returned the software package 

should be checked for completeness. Rules include: 

(1) computers will be assigned on a first come first serve 

basis and training teachers are recjuired to maintain a cjue; 

(2) smoking will not be allowed in the computing environment; 

(3) violation of software copyright law is prohibited; (4) 

fighting is not allowed; (5) drinking is not allowed; (6) 

cpiiet discussions are allowed; (7) printing excessive 

materials is discouraged; (8) security of lab property is 

monitored by cameras, the staff and computer coordinator. 
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Nigeria adheres to the provisions of copyright laws. Display 

signs reminding educators about illegal copying of software 

will be posted in the computer lab. Moreover, the instructors 

of computer application in the computer center will emphasize 

the following: (1) the legal, ethical, and practical problems 

caused by software piracy; (2) when copyrighted software is 

to be used on a disk sharing system provisions will be made 

to secure this software from unauthorized copying; and (3) 

illegal copies of copyrighted programs may not be made or used 

in the computer lab. 

Physical Facilities 

The building will maintain good environmental conditions 

necessary for computing. Air conditioning must be installed. 

Generators must be available for use during frecjuent power 

failures, which are characteristic of the state power supply. 

An upper floor facility with only two entrances is 

recommended: one entrance used to enter the lab and the other 

serving as an exit. When entering the lab all personal 

belongings should be placed in an external combination locker. 

At the time students leave the Icib possessions should be 

collected from the locker. A higher floor was selected for 

security reasons. In Nigeria or anywhere else for that 

matter, it is easier to steal things on the first floor than 
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higher floors where access is limited. Security is not a 

problem only in Nigeria, rather it is a problem faced by 

computing facilities around the world. Computers should be 

locked down to the tables. The Delphi panel of experts 

recommended the purchase of adecjuate insurance coverage for 

the computer lab. In order to maintain the lab, existing 

ecjuipment must not be removed without the permission of the 

authority in charge of the facility. The lab design must take 

into account the orderly movements of students and 

preservation of lab ecjuipment. 

Figure 11 shows 5 tables, with 10 computers per table. 

The recommended number of computers and printers per hall is: 

(1) a minimum of 10 computers and two printers; and (2) a 

maximum 50 computers and 10 printers. Five computers are 

connected with a switch box to a printer. Computers will be 

placed on rectangular tables, with spaces left at each side 

of the rectangle. This arrangement will allow the instructors 

easy access to the training teachers and the training teachers 

can collaborate if they have need to. 

The wiring for the computer rooms would be under the 

tables and enclosed in shielded material. Fire extinguishers 

should be available on all corners of the walls. They will 

be continually checked to assure their readiness to be used 

if need be. UPS is available for power surge and generators 
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are at standby for Anambra's frecjuent power failures. 

Renovations will certainly be necessary from time to time to 

suit the computing environment. 

The lab should be accessible by reservation and open 

access. To be able to satisfy the two types of access the 

building must contain two halls. When the hall is reserved 

it may be used for lectures, classes, workshops and 

demonstration. The computer lab can be used on a walk in 

basis. In this situation the training teacher does not have 

to make a reservation but should limit work to two hours, if 

there is a waiting line. If no one wants to use the computer 

then open access computer time may be extended. A monitor, 

who obtains the necessary software, will record: (1) the time 

of check in and check out; (2) name; (3) name of the software 

checked out; (4) what the student plans to accomplish with the 

software; and (5) department. 

The hours of operation shall be: (1) weekdays from 8 a.m. 

to 10 p.m.; (2) on Saturday 10 a.m. to 8 p.m.; and (3) closed 

on Sunday. 

Ecjuipment List 

Rationale for Selection Each hall contains: (1) Epson LX 

810 printers and multiple printer switches; (2) IBM XT 

compatible computers, monitors and hardware; (3) a projector; 
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(4) a plotter; (5) software; (6) a pallet; (7) chalk-less 

board; (8) surge protectors; (9) UPS; (10) peripherals; (11) 

VHS video recorder; (12) video tapes of demonstration programs 

on how to use recommended software; and (13) TV sets. The IBM 

XT compatible has been selected because it is cheaper than IBM 

AT and Apple computers and also because of the variety of 

software available. The architecture of IBM compatible is 

relatively easy to repair. The cost of Epson printers are 

competitive and they are also durable. The computer 

coordinator may recommend other brands that can serve the 

needs of the center and the user. It is expected that at some 

stage the committee, in consultation with the computer 

coordinator, can recommend the accjuisition of other brands of 

machines such as Apple computers. At the beginning of this 

program it is important to start with IBM XT compatible. The 

machines might be upgraded to ATs at some point to be 

determined by the computer coordinator. 

Rationale for Software Selection 

The experience of developed countries in many decades of 

computer application is worth taking advantage of in software 

selection. The need to explore issues related to software 

portability in developing countries cannot be over emphasized. 

Developing new software in place of software that meets 
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software portability recjuirements for a developing country 

f^il to take advantage of the planning, research and decades 

of successful testing in developed countries. Teachers, 

whether they are computer knowledgeable or computer 

illiterate, have shown in the results of the general survey 

that computers can be used for data storage and retrieval, 

statistical calculations and word processing. Moreover, 

teachers have indicated interest in word processing, database 

and statistical calculations. 

In order to fulfill the objectives for the computer lab 

regarding the training of teachers in the application of word 

processing, the following software would be accjuired: (1) PC 

write; (2) Professional Write; (3) WordPerfect; and (4) 

Wordstar. The software is listed in the degree of its level 

of difficulty and cost. PC write is public domain software. 

The above list of software will serve the purpose of teaching 

word processing in the Anambra state. In order to obtain 

doc\amentation for PC write a minimal fee is charged, entitling 

one to be registered for a replacement copy and software 

updates. A good understanding of how word processing software 

operates is a key to understanding any word processing 

software. The suggestion on using software (or most tools) 

is to start with the easier one to use. 

131 



The ability to input large cjuantities of information into 

the computer and retrieve it when needed is one great asset 

the computer has over humans. Humans may forget, but 

computers can retrieve the information stored whenever it is 

recjuested. One of the objectives of the computer lab is to 

promote the use of the computer as a database. The following 

software is recommended on the basis of its proven successful 

applications: (1) Silk; (2) Oracle; (3) Dbase; and (4) Rbase. 

In order to use spreadsheets in accounting and graphing (such 

as bar, line and pie graphs) the following software is 

recommended based on proven cjuality and portability: (1) 

PCCalc; (2) SuperCalc 4; (3) Excel; and (4) Lotus 123. 

Students who are interested in programming must be cLble 

to run and test their programs. The following list of software 

is recommended to give the interested teachers the necessary 

programming applications in different languages: (1) BASIC; 

(2) Fortran; (3) COBOL; (4) Pascal; (5) C; and (6) PL/1. 

These languages can be used in Anambra state to achieve the 

programming goals. Teachers in training should learn BASIC, 

Fortran, COBOL and Pascal. Learning any of these languages 

very well makes it easier to learn other languages in the 

future. C and PL/1 languages are reserved for sophisticated 

programmers. 
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Most software has a menu driven introduction to the 

software. This feature is utilized by software manufacturers 

to assist the user in learning about the software without a 

teacher. This introduction package guides one in exploring 

the software on his own. The tutorial is designed in the form 

of CAI. This can help teachers in training to reinforce their 

knowledge at their own pace without an instructor. It is 

recommended that teachers in training avail themselves of the 

advantage of using the tutorial package. Manufacturers and 

vendors also have video tape training programs for some 

popular software such as: (1) Lotus 123; (2) Dbase; (3) 

Oracle; (4) Microsoft word; (5) Word Perfect; (6) Wordstar; 

and (7) Excel. These tapes must be available to the teachers. 

Training 

The cooperative learning process has been proven to work 

in learning new material. Educators have a variety of 

learning styles. Models of teaching such as lectures, concept 

attainment, incjuiry, discovery, deductive reasoning and 

inductive reasoning may be applicable in theory courses 

depending on the objective to be taught; the hands on 

component of computer applications is a key factor in computer 

applications. A hands on computer (The suggested Model) 

approach allows students to get immediate feeciback. Practice 
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makes perfect only if you are practicing the right thing, 

unless the intention is to learn the wrong applications. The 

cooperative learning process enables groups to learn certain 

procedures collectively. The computer center will be 

structured to provide students the opportunity to work and 

learn together. The seat assignments in the computer lab 

allow individuals to discuss a procedure with a neighbor 

without leaving his or her seat. Teachers in training may 

leave their seats to seek additional help from help desks or 

from friends in any part of the lab. 

Most software has a well written menu driven tutorial 

and it is good idea to consult the tutorial and manual after 

a lecture or when help is needed. In as much as you can get 

any help you want from the computer center, it is also a good 

idea to find out the solution with the available resources. 

Students will be encouraged to become self-directed, 

independent problem solvers. This advice does not apply to 

ecjuipment failure. Lab officials should be consulted when 

ecjuipment is malfunctioning. 

Computer skills such as keyboarding (typing) can be 

mastered by using correct typing procedures and also through 

the use of software designed to improve typing skills and 

attain higher typing speeds. The computer typing skill is 

important but not necessarily a prerecjuisite for learning 
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computer applications. Many computer users do not have 

training in typing. It is, however, an advantage to have 

keyboarding skills. 

Evaluation 

This program must be evaluated. There will be new 

objectives and changes necessary to meet these objectives. 

The progress of the computer lab depends on: (1) the 

satisfaction of teachers' needs and the successful 

implementation of the CLC objectives. A pre and post test at 

the beginning and end of each course should be mandatory for 

computer instructors at the computer lab. This will enable 

instructors at the computer lab to assess their strength and 

effectively evaluate the training teachers. Teachers must be 

certified in a particular area they choose by passing: (1) 

regular tests in their courses; and (2) the comprehensive 

final examination. Teachers who will teach computer 

programming must pass the necessary proficiency examination. 

In order for the computer lab to best serve its 

objectives other forms of evaluation will be employed, 

including: (1) course evaluation to be aciministered at the 

end of a course (Appendix II); (2) statistics to be kept on 

the usefulness of each course; and (3) statistics to be kept 

on the number of attendants. Statistics will also be kept on: 
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(1) what suggestions graduates have for the computer lab; (2) 

how many are employed; (3) where the graduates are employed; 

(4) how many graduates are employed on jobs related to 

computers; and (5) how many graduates enjoy their computer 

jobs. These statistics will help to improve the lab in the 

areas of training, teachers' satisfaction, and growth. 

The course evaluation (Appendix II) will not only 

evaluate the usefulness of the course, but also measure how 

effectively the computer lab instructors did their jobs. The 

effectiveness of the course will determine whether the course 

will be repeated. The computer coordinator will make 

decisions based on the demand for the course. The result of 

the course evaluation pertaining to the effectiveness of the 

instructor will be discussed with the computer coordinator 

and the lab instructor for improvement of instruction. 

Statistical information will be kept on: (1) number of people 

using the lab; (2) number of people using different software 

packages; (3) what the individual is using the laib for; (4) 

the rate of power failure; (5) the rate of break down of 

computers and repair time; and (6) who is using the lab, in 

terms of department. The idea behind compiling these 

statistics is to be able to provide the necessary amount of 

software, hardware, technicians and the required n\imber of 
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staff members to meet training teachers' need and also create 

a good working computer lab. 

The computer use cjuestionnaire (Appendix 12) and Appendix 

II will be distributed to the teachers in training after any 

workshop. The success of future workshops depends on how 

teachers appraise the workshop. If teachers find the workshop 

worthwhile they will inform their friends. The increasing 

number of participants in workshops or short courses is an 

indication that positive progress is being made in the lab. 

Therefore, statistics must be kept on the number of 

participants in workshops and short courses. The course use 

cjuestionnaire (Appendix 12) will help in determining whether 

additional computing workshops are needed or whether the 

objectives of the workshop were met. 

Conclusion 

The results of the general survey indicated the urgent 

need for computer applications in teacher training 

institutions in Anambra state (Figure 1, Figure 2, aind Figure 

4) . The review of literature showed that teachers are the key 

factor in the computerization of a society (Nora, 1976). 

Nigerian panel of experts (Delphi exercise) reached a 

consensus that the training of teachers as a priority to use 

computers makes sense than any other first step to make a 
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nation computer literate. This investigator has considered 

experiences of developed nations in computer applications and 

would like the developing nations to accept well planned 

computer applications than trial and error approach in 

computer applications. If developing countries accept the 

planning of computer applications, they would rip the benefits 

of more than two decades of computer applications in developed 

countries. These countries will enter into the technological 

use of computers at advantage than disadvantage. Failing to 

benefit from the planning of a computer venture is an 

unacceptable waste to developing countries needed resources. 

Sucraestions for Implementation 

After assessing the factors affecting computer 

applications, the next step to begin the development of 

computer applications is to set up a committee of experts to 

serve as supervisors of the project. This Computer Lab 

Committee (CLC) will be provided with guidelines from the 

results of the survey that will enable the committee to 

develop achievable goals. The committee will examine the need 

for computer applications and make recommendations based on 

its findings. This researcher has found the need for computer 

applications based on the recent survey of the teacher 

training colleges and university staffs in Anambra state. The 
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committee's plan will be submitted to the appropriate 

educational agency, which oversees the implementation of 

curriculum in post secondary education. In this situation the 

state and federal government in Nigeria are responsible. When 

the recommendation is to be implemented there must be a course 

of action in setting up the necessary links between the state 

or the federal government, the classroom instructor, and the 

training teacher. This researcher will concentrate on what 

happens in the classrooms and other settings, where the 

targeted audience is receiving instruction or training in 

computer applications. 

In the classroom setting there is a need to place someone 

in charge of computer applications. In post secondary 

institutions there is a strong need to have computer 

coordinators who are well versed with computer knowledge and 

applications to oversee the implementation of computer 

training in the state's teacher training colleges. For the 

purposes of this study, the computer coordinator is an 

individual involved with purchasing and maintenance of 

educational technology with at least a masters degree in 

computer science and several years of experience in hands on 

computer applications and experience in software maintenance. 

In order for the computer coordinator to fulfill the task of 

training teachers to become computer literate, a course of 
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action in developing goals for this project must be a mandate. 

This recjuires planning, learning from other program 

implementers, evaluating successes and failures in terms of 

methods of training, investigating software portability and 

assessing what is applicable in the local setting, and setting 

realistic goals and objectives. Following a review of related 

literature, it would seem that some transfer of software and 

technology is possible in this project. 

In the process of attaining computer literacy for 

educators, initial goals and objectives will be set by the 

computer committee working with the computer coordinator. 

This investigator has suggested goals to be achieved in this 

model. These goals are siibject to amencJment based upon yearly 

evaluation of the goals. In order to achieve these goals, 

short term objectives should be set by the lab instructors. 

For the purpose of this study a lab instructor is a lecturer 

in computer courses or computer applications who has the 

minim\im cjualification of a BS/BA degree and who also has 

several years of experience with "hands on computer 

applications," or who has served as a programmer in different 

languages with several years experience in programming. 

Accordingly, following the introduction of this program, the 

program should be monitored by those in charge of the 

responsibility to fulfill the recjuired objectives. The model 
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for implementing computer education is addressed with the 

following sub sections: (1) goals; (2) objectives; (3) 

personnel; (4) operational policies; (5) physical facilities 

and ecjuipment; (6) rationale for selection of software; (7) 

training (that encouages hands on computer applications); and 

(8) evaluation. 
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APPENDIX A 
A COVER LETTER FOR APPENDIX B 

Gcibriel Umerah 
Texas Tech Univ. 
Box 5734, 
Lubbock TX 79417 
January 25, 1991, 
(806) 745-8023 

Dear Sir : 
To the Academic Staff of St. ACE, Awka 

This institution has been selected to participate in a 
project concerning computer education in Anambra state. 
Ancunbra College of Education was selected because of its very 
high ranking among Nigerian Colleges. 

We are interested in research about computer applications 
in Anambra state and seek your staff s expert opinions on 
these issues. This cjuestionnaire is a preliminary 
investigation; and we hope to pay visit to your institution 
and make further consultation by telephone or more follow-up 
with interested selected panelists. 

In responding to this cjuestionnaire, please return the 
completed cjuestionnaire to your secretary the same day. 
Arrangements have been made to pick it up. I would like to 
know how many cjuestionnaires were distributed and the number 
returned. I recjuest that completed responses be sealed in a 
package and marked with school's official stsunp in order to 
assure authenticity. Please adhere to the instructions. 

I welcome suggestions and am ready to open up contact 
with individuals who want to participate in this exercise. If 
you would like to participate in such discussion, please write 
your name, cjualif ications, years of experience in teaching and 
phone number including area code in the cjuestionnaire. We will 
get back with you shortly. 

Thanking you for your assistance in this matter. This 
researcher will furnish to your institution the results of 
this research on your request. Once again thank you. 

Sincerely 

G.A.Umerah 
Principal Investigator 
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A copy of Appendix A, a cover letter to Ĵ >pendix B, was sent 
to the head of the following post secondary institutions: 

1). The Provost 8. The Vice Chancellor 
Ancunbra College of Education University of Nigeria 
Awka Nsukka 
Anambra State, Nigeria. Anambra State, Nigeria. 

2. The Provost 
Anambra Polytechnic 
Oko 
Anaonbra State, Nigeria 

9. The Medical Director 
UNTH 
Enugu 

Anambra State, Nigeria 

3. The Provost 
College of Education 
Eha Amufu 
Anambra State, Nigeria 

4. The Provost 
College of Education 
Nsugbe 
Anambra State, Nigeria 

5. The Provost 
College of Agriculture 
Igbariam 
Anambra State, Nigeria 

6. The Vice Chancellor 
IMT 
Enugu 
Anambra State, Nigeria 

7. The Secretary 
State Education Commission 
Enugu 
Anambra State, Nigeria. 
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APPENDIX B 

A PRELIMINARY QUESTIONNAIRE 

Faculty 

1. What is the name of your Institution ? -

Dept 

2. Have you ever used a computer for University/college 
related activity (e.g. teaching, research, preparation of 
sylleibus, keeping student records, etc. ) ? 

Never. . . in frecjuent ly. . .sometimes. . .once a week. . .Daily 

If you have used con^uter, please answer questions 3-12, if 
you are in inexperienced with a cos^uter, turn to questions 
13-18. 

If vou have used a computer, answer the following : 

3. Will you be willing to participate with a group to develop 
a model for computer training for educators (yes/no) 
If answer is "yes", give name, cjualif ications, teaching 
experience, address, and phone (if any) below. 
Name 
Qualifications 
Teaching experience(yrs.) 
Address 

Phone (include area code) Home No. 
Office No. 

4. What activities have you performed on the computer? 
statistical calculations 
data storage and retrieval^ 
word processing 
graphics 
writing programs 
Computer assisted instruction_ 
Other 
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5. If you use University/College computer system for the 
activities, were you satisfied with the following : 
(yes,no,or sometimes) 
acce s s 
speed 
software 
space allocated 
other 

Explain why or why not and suggest recommendations for 
improvement : 

6. What would you look for in a microcomputer that you would 
buy? 
price 
versatility 
availability < 
communication 
other 

of so: 
with 

ftware 
a main iframe 

7. How did you learn sibout computers? 
graduate school 
undergraduate school_ 
secondary school 
course 
workshop 
self taught_ 
colleagues__ 
other 

8. Does your department have computer ecjuipment? 
computer terminals(how many) 
microcomputer(how many) 
purchased by the university 
purchased by grant/gift to the Univ. 
donat ed 
other 
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9. What suggestions do you have for the best way to teach 
other faculty/students who are not sophisticated in the use 
of the computer? 

10. Do you have any idea/knowledge/experience related to 
obtaining external funding for acquisition of ecjuipment 
training, or computer education? 

11. HOW IMPORTANT ARE THESE IN USING COMPUTERS IN EDUCATION 
(Engineering, Math., Business etc)? 

PLEASE USE THE FOLLOWING 
FOLLOWING ISSUES ARE : 

Shade "1" if not important 
Shade "2" if less important 
Shade "3" if important 
Shade "4" if fairly important 
Shade "5" if very important 

KEYS TO SHOW HOW IMPORTANT THE 

A. Cost of computer 
1. Hardware 
2. Software 
3. Printers 
4. Monitors 
5. Papers 

1 
"l 
'l 
"l 
'l 

2 
2 
2 
2 
2 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

5 
5 
5 
5 
5 
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B. Computer Planning 
Access to computers 
Costs of computers 
Objectives 
Needs 
Goals 
Computer Expertise 
Software 
Hardware 
Security 
Technicians 
Power(Electricity) 
Training teachers 
Training students 
Computer Programming 
Word processing 
Spreadsheet 
Country's stability 
Computer Lab. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2 
2 
2 
2 

CM 
C
M
 

2 

CM 
C
M
 

2 
2 
2 
2 
2 
2 
2 
2 
2 

3 
3 
3 
3 

CO
 
C
O
 

3 

CO
 
C
O
 

3 
3 
3 
3 
3 
3 
3 
3 
3 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

C. Computer Laboratory 

1. Availability 

2. 

3. 

4. 

Access to software 
Word processing 
Spreadsheet 
Programming 
Graphics 
Dateibase 
Statistics 
Calculations 

Technicians 
Maintenance 
Steady power supply 
Generator 

Computer teachers 
Knowledgeable 
Excellent teachers 
Teaching assistants 

1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

1 
1 
1 

CM 
C
M
 
C
M
 
C
M
 C
M
 

2 
2 

2 
2 
2 

CM 
C
M
 

2 

CO
 
C
O
 
C
O
 
C
O
 C
O
 

3 
3 

3 

C
O
 
C
O
 

CO
 
C
O
 

3 

4 
4 
4 
4 
4 
4 
4 

4 
4 
4 

4 
4 
4 

5 
5 
5 
5 
5 
5 
5 

5 
5 
5 

5 
5 
5 
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5. Lab. design 
Lighting i 2 3 4 5 
Sitting arrangements 1 2 3 4 5 
Access time 1 2 3 4 5 

D. How does the following affect computer applications to 
Anambra State, Nigeria? 
Economy of the state 1 2 3 4 5 
Country's stability 1 2 3 4 5 
Computer awareness 1 2 3 4 5 

12 What has not been covered in this cjuestionnaire 
regarding computer applications in Anambra state, Nigeria? 
Please list? 

If you have not used a coinputer (or have limited experience) , 
please answer the following : 
13. Why have you not used a computer ? 

1. No need 
2. No interest 
3. No ecjuipment_ 
4. Afraid to 
5. Lack of experience and training 
6. Don't know enough to answer 

14. What activities might you expect to perform using 
computer ? 
statistical calculations 
data storage and retrieval 
word processing 
gr aph i c s 
Computer assisted instruction_ 
Other 
Don't know 
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15. What activities will you like your students/faculty to 
perform using a computer ? 
statistical analysis 
data storage and retrieval 
word processing "" 
graphics "" 
Other 
Don't know 

16. Would you like to have an opportunity to find out about 
computers ? 
no 
yes 
workshops^ ^ 
chance to take one home and try it 
course^ 
somebody to sit down and explain computer 
applications^ 
other 

17. How could the researcher best serve your needs at this 
time ? 
I'm not interested in computers 
Help me find out what computer can do for me 
Put me in touch with someone to answer my cjuestions 
Give me a course 
Other 

18 What has not been covered in this cjuestionnaire 
regarding computer applications in Anambra state? 
Please list. 
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Gabriel Umerah 
Texas Tech University 
P. 0. Box 5734 
Lubbock Tx 79417 
(806) 745 8023 
May 24, 1991 

Dear Sir: 
This letter is to notify you that you have been accepted 

as a panelist in the Delphi process. I am enclosing a letter 
that you should sign that entitles you to become a member. 
You are free to sign the enclosed letter or write your own 
accepting the offer to be a member of the panel. 

Being a member entitles you to complete the follow up 
cjuestionnaire, cjuestionnaire D, and contribute by examining 
a model designed by this investigator concerning computer 
applications at teacher training colleges, Anambra state, 
Nigeria. 

The result of this exercise will be published and copies 
of such publications will be sent to all schools that 
participated in this exercise. Additional incentives will be 
given by the distributor of this cjuestionnaire. 

Please complete this cjuestionnaire the same day and give 
it to the distributor while he is on your campus. Thank you 
for participating in this exercise. 

Sincerely 

Gabriel Umerah 
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The names of the staff that were sent letter of acceptance in 
the modified Delphi exercise are: 

1 ) . Dr. S. 0. Onyiriuka 10). Dr. E. U. Okeke 
UNN Anambra College of Education 
Anambra State, Nigeria. Awka 

Anambra State, Nigeria. 

2 ) . Mr. W. I. E. Chukwu 11). Mr. Promise I. C. Onyekwena 
UNN Anambra Polytechnic 
Anambra State, Nigeria. Okoh, Anambra, Nigeria. 

3 ) . Prof. C. Nze Aguwa 12). Mr. Victor Okafor 
UNN College of Agriculture 
Anconbra State, Nigeria. Igbariam, Anambra, Nigeria. 

4) . Mrs. G. N. Ukanwoke 13) .Mr. C. A. Ogugua Eze 
State Education Commission IMT 
Enugu Enugu 
Anambra State, Nigeria. Anambra State,Nigeria. 

5) . Mr. R. C. Okonkwo 14) .Mr. A. Agbata 
State Education Commission College of Education 
Enugu Nsugbe 
Anambra State, Nigeria. Anambra State, Nigeria. 

6) . Mr. D. 0. Okozor 15).Mr. Eric Chidi Igwilo 
State Education Commission College of Education 
Enugu Eha Amufu 
Anambra State, Nigeria. Anambra State, Nigeria. 

7) . Mr. Ngozi Anyakora 16). Mr. A. M. 0. Afudoh 
Anambra College of Education Anambra Polytechnic 
Awka Okoh 
Anambra State, Nigeria. Anambra, Nigeria. 

8 ) . Dr. J. C. Okoye 17).Mrs. I. S. Agukoronye 
Anambra College of Education UNTH, Enugu 
j^wa Anambra State 
Anambra State, Nigeria. Nigeria. 

9. Dr. K. I. Mejeha 18). Mr. F. I. Nwolisa 
Anambra College of Education UNTH, Enugu 
;̂ v7ka Ansonbra, Nigeria. 
Anambra State, Nigeria. 
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QUESTIONNAIRE D 

1) . Name any institutions that engaged in pilot computer 
applications in anambra state organized by the federal 
government. 

2). Does the country's stability affect computer 
applications? yes or no. 

3). Does your institution have computers? yes or no. 

4). If yes how many microcomputers? How many 
terminals?....What are the computers used 
for? 

How often do students have access to computers? 
Daily every week monthly other: name. . . 

5). Can parent-teachers associations assist schools in 
accjuiring computers? yes or no 

6). Please give us your home address and campus residential 
address, this will assist the distributor to contact you 

7) . Do you have plans that will help to implement computer 
applications to teacher training colleges in aneunbra 
state? Please use this page and the back to express 
your views or ideas as completely as possible. 
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Central Registxyt 
Anambra State College of Education| 
r«M.B. 5011, 
Awka. 

11th June, 1991 

Dear Gabriel, 

in reference to your letter dated May 24, 1991, Z am 

pleased to accept your Invitation to serve on the panel 

of experts to evaluate your proposed model* Z am willing 

to cooperate, assist, and participate in any way Z can in 

this important research endeavor* 

Z look forward to working with you in this matter* Should 

there be any questions feel free to contact me at the 

above address* 

Sincerely, 

NGOZZ ANYAKORA \ 
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The investigator received acceptance letters from the 
following staff: 

1) . Dr. S. 0. Onyiriuka 10). Dr. E. U. Okeke 
UNN Anambra College of Education 
Anambra State, Nigeria. Awka 

Anambra State, Nigeria. 

2 ) . Mr. W. I. E. Chukwu 11). Mr. Promise I. C. Onyekwena 
UNN Anambra Polytechnic 
Anambra State, Nigeria. Okoh, Ansonbra, Nigeria. 

3) . Prof. C. Nze Aguwa 12) . Mr. Victor Okafor 
UNN College of Agriculture 
Anambra State, Nigeria. Igbariam, Anambra, Nigeria. 

4 ) . Mrs. G. N. Ukanwoke 13).Mr. C. A. Ogugua Eze 
State Education Commission IMT 
Enugu Enugu 
Anambra State, Nigeria. Anambra State,Nigeria. 

5) . Mr. R. C. Okonkwo 14) .Mr. A. Agbata 
State Education Commission College of Education 
Enugu Nsugbe 
Anambra State, Nigeria. Anambra State, Nigeria. 

6) . Mr. D. O. Okozor 15) .Mr. Eric Chidi Igwilo 
State Education Commission College of Education 
Enugu Eha Amufu 
Anambra State, Nigeria. Anambra State, Nigeria. 

7) . Mr. Ngozi Anyakora 16) . Mr. A. M. O. Afudoh 
Anambra College of Education Anambra Polytechnic 
Awka Okoh 
Anambra State, Nigeria. Anambra, Nigeria. 

8) . Dr. J. C. Okoye 17).Mrs. I. S. Agukoronye 
Anambra College of Education UNTH, Enugu 
;^^^ Anambra State 
Anambra State, Nigeria. Nigeria. 

9. Dr. K. I. Mejeha 18). Mr. F. I. Nwolisa 
Anambra College of Education UNTH, Enugu 
ĵ )̂̂ a Anambra, Nigeria. 
Anambra State, Nigeria. 
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ANAMBRA STATE COLLEGE OF EDUCATION, AWKA 

P.M.B. 5011 
Awka. 
Anambra State. 
Nigeria. 
Telephone: 046 550033 

OmCE OF TltE PROVOST 
PROVOST: RT.REV.MSGR.(DR.)S.A.OKAFOR. 6ip. Phil. ATheol.(Bigard). B.A.Ed.(U.N JJJM.A. (Detroit), 

M.EJ).,M.Phfl,Ph.D. (Columbia). 

Ref: OP/MTSC/34/IT/678 21st March, i99l 

Gabriel Umerah, 
Texas Technical University, 
Box 573ii Lubbock, 
TX 79417. 

RE! QUESTTONNATRE ON C0I-1PUT5R APPLTCATTOr.' 

Reference is to yours of 25th January, 
1991 on the above. 

Please f?.nd enclosed 3*7 copies of the 
questionnaire completed by the various 
sections of this College. 

.sgr«(Dr.) Sim̂  
G S T . 

•^;aio:/:5r:no[ 
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Gabriel Umerah 
Texas Tech Univ. 
Box 5734, Ltibbock 
Tx 79417 
January 25, 1991 
(806) 745-8023 

The Medical Director 
University of Nigeria 
Teaching Hospital 
Enugu 
Anambra State 
Nigeria 

W RECriVEO 

V ^rji K K ^ iO-. 

Dear Sir: 
To the Academic Staff of UKTH, Enugu 

This University has been selected to participate in a 
project concerning conputer education in Anambra state. 
UNTH was selected because of its very high ranking among 
Nigerian Universities. 

We are interested in research about computer 
applications in Anambra state and seek your staff's expert 
opinions on these issues. This questionnaire is a 
preliminary investigation; and we hope to pay visit to your 
institution and make further consultation by telephone or 
more follow-up with interested selected panelists. 

In responding to this questionnaire, please return the 
complet-ed questionnaire to your secretary the same day. 
Arrangements have been made to pick it up. I would like to 
know how many questionnaires were distributed and the number 
returned. I request that completed responses be sealed in a 
package and marked with school's official stamp in order to 
assure authenticity. Please adhere to the instructions. 

I welcome suggestions and am ready to open up contact 
with individuals who want to participate in this exercise. 
If you would like to participate in such discussion, please 
write your name, qualifications, years of exprience in 
teaching and phone number including area code in the 
questionnaire. We will get back with you shortly. 

Thanking you for your assistance in this matter. This 
researcher will furnish to your institution the results of 
this research on your request. Once again thank you. 

Sincerely 

G. A. Otaerah 
Principal Investigator 

ZJr 
i^S^'Z,^ A W ^ T 

. v^-A5 ̂  

J'" ,>J* 

Nine Institutions (100%) complied with the rules of the 
questionnaire distribution. 
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Gabriel Umerah 
Texas Tech University 
P. 0. Box 5734 
Lubbock Tx 79417 
June 21, 1991 

Dr. S. 0. Onyiriuka 
UNN,Nsukka 
Anambra state 
Nigeria 

Dear Sir: 
I refer to paragraph 2 of my letter dated May 24, 1991, 

The Follow up questionnaire has been completed and we are now 
at the final phase of the Delphi exercise. As a panelist I 
want you to review this model for implementing computer 
applications in Anambra teacher training institutions. 

A meeting will be held at Enugu by the distributor on 
July 6, 1991 where all the panelists will try to agree on a 
model for implementing this exercise. The enclosed model will 
be examined, criticized, modified or agreed upon by the 
panelists. On agreement or modifications the panelists will 
sign the required form. 

I have requested the video taping of this meeting and 
your cooperation in this matter is appreciated. This video 
tape will only be used to modify future Delphi exercise. It 
is important that I see what actually took place apart from 
the report of the distributor. I hope this request is 
understood and complied with. 

I have asked Mr. Ikem Osanakpo of Kates limited, and Dr. 
Richard Okagbue of UNN to be observers. The chairman of this 
exercise is Dr. C. Nze Aguwa of UNN. 

Thank you for your cooperation in this important venture. 
I shall be in touch shortly. 

Sincerely 

Gabriel Umerah 
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Gabriel Umerah 
Texas Tech University 
P. O. Box 5734 
Lubbock Tx 79417 
June 21, 1991 

Prof. C. Nze Aguwa(Chairman) 
UNN, Nsukka 
Anambra state 
Nigeria 

Dear Sir: 
I refer to paragraph 2 of my letter dated May 24, 1991, 

The Follow up questionnaire has been completed and we are now 
at the final phase of the Delphi exercise. As a panelist I 
want you to review this model for implementing computer 
applications in Anambra teacher training institutions. 

A meeting will be held at Enugu by the distributor on 
July 6, 1991 where all the panelists will try to agree on a 
model for implementing this exercise. The enclosed model will 
be examined, criticized, modified or agreed upon by the 
panelists. On agreement or modifications the panelists will 
sign the required form. 

I have requested the video taping of this meeting and 
your cooperation in this matter is appreciated. This video 
tape will only be used to modify future Delphi exercise. It 
is important that I see what actually took place apart from 
the report of the distributor. I hope this request is 
understood and complied with. 

I have asked Mr. Ikem Osanakpo of Kates limited, and Dr. 
Richard Okagbue of UNN to be observers. The chairman of this 
exercise is Dr. C. Nze Aguwa of UNN. 

Thank you for your cooperation in this important venture. 
I shall be in touch shortly. 

Sincerely 

Gabriel Umerah 
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The listed teachers were sent instructions regarding the 
modified Delphi exercise: investigator are: 

1) . Dr. S. 0. Onyiriuka 10). Dr. E. U. Okeke 
UNN Anambra College of Education 
Anambra State, Nigeria. Awka 

Anambra State, Nigeria. 

2). Mr. W. I. E. Chukwu 11). Mr. Promise I. C. Onyekwena UNN Anambra Polytechnic 
Anambra State, Nigeria. Okoh, Anambra, Nigeria. 

3). Prof. C. Nze Aguwa 12). Mr. Victor Okafor 
UNN College of Agriculture 
Anambra State, Nigeria. Igbariam, Anambra, Nigeria. 

4) . Mrs. G. N. Ukanwoke 13) .Mr. C. A. Ogugua Eze 
State Education Commission IMT 
Enugu Enugu 
Anambra State, Nigeria. Anambra State,Nigeria. 

5) . Mr. R. C. Okonkwo 14) .Mr. A. Agbata 
State Education Commission College of Education 
Enugu Nsugbe 
Anambra State, Nigeria. Anambra State, Nigeria. 

6). Mr. D. O. Okozor 15).Mr. Eric Chidi Igwilo 
State Education Commission College of Education 
Enugu Eha Amufu 
Anambra State, Nigeria. Anambra State, Nigeria. 

7) . Mr. Ngozi Anyakora 16) . Mr. A. M. 0. Afudoh 
Anambra College of Education Anambra Polytechnic 
Awka Okoh 
Anambra State, Nigeria. Anambra, Nigeria. 

8). Dr. J. C. Okoye 17).Mrs. I. S. Agukoronye 
Anambra College of Education UNTH, Enugu 
;̂ v̂ a Anconbra State 
Anambra State, Nigeria. Nigeria. 

9. Dr. K. I. Mejeha 18). Mr. F. I. Nwolisa 
Anambra College of Education UNTH, Enugu 
jiwyza. Ansonbra, Nigeria. 
Anambra State, Nigeria. 
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APPENDIX H 

RECOMMENDATION OF THE PANELISTS 

SIGNED ACCEPTED MODEL 
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Prof. C. Nze. Aguwa 
Faculty of Pharmaceutical Sciences 
University of Nigeria 
Nsukka 
July 13, 1991 

GadDriel Umerah 
Texas Tech University 
P. 0. Box 5734 
L\ibbock Tx 79417 

Dear Gabriel: 

Report of the Panel on Instructional Design 
of a Model for Implementing Computer Applications 

in Teacher Training Colleges, Anambra State, Nigeria 

Per your request, a panel of 18 and two observers 
assembled at Modotel Hotel Enugu on 13th. of July 1991 to 
review the model for implementing computer applications in 
Anambra State. As the Chairman, I was impressed by the 
attendance and readiness of the participants in the exercise. 
The model was carefully examined and criticized. Some areas 
were modified, others highlighted for emphasis. Below is the 
distillate of the Panel's recommendations. 

1. The Panel agreed that this model is plausible project 
that can be implemented in Anambra state. 

2. Title: "Teacher training education" should be changed 
to "Teacher Education" as the former is being phased out. 
One should refer to "Teacher Education Institutions" 
which includes Colleges of education, Polytechnic, 
institutes and faculty of education in universities in 
Anambra state. Using "teacher education institutions" 
for this computer literacy project is commendable 
especially as this constitutes a better approach to the 
similar project whereby the Federal Government sent 
computers to the unity schools without competent hands 
to effect the education by way of using the computers. 

3. Goals and Objectives: The panel agreed with the goals 
and objectives but observed that since they may mean the 
same thing in some instances, It may be necessary to 
reorganize this such that goals refer to long term 
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targets while objectives refer to immediate achievable 
targets. 

4. Personnel: It was observed that the use of part-time 
workers or instructors is not common in Nigeria. Full 
time employment with scheduling of duty or shift hours 
is recommended. Skilled personnel for equipment 
maintenance is also important that they should be 
available from the on onset. Attempt should be made to 
train Nigerians overseas and in Nigeria too. 

^' Number of Computerfl; The panel was not sure what 
criteria were used to recommend minimum of 10 and maximum 
of 50 computers for a computer Hall. However, it agreed 
that this nxomber could be adequate if the rationale is 
economic sense. However, these could change during the 
time of implementation of the project. The last sentence 
on p.32 should be expunged and relocated at the 
introductory section-somewhere at p.17. 

6. Funding: The panel is of the view that funding should not 
be limited to the State and Federal Governments. It 
recommended: 
(a) . Manufacturers of computers e.g. IBM, ICL who can be 

interested because of the large market population 
of Nigeria. 

(b). Private Organizations and Individuals who can endow 
Computer Laboratory. 

(c). International Organizations e.g. UNESCO whose 
campaign could be to make developing countries 
computer literate. 

(d) . Philanthropist Organizations and Foundations. 

7. Insurance Coverage: The panel is of the opinion that 
insurance coverage should be added to other security 
measures for a project of this nature. 

8. Stability: It was agreed that Nigeria is quite a stable 
country despite some changes in Government. Computer 
literacy prograunme as a business or otherwise will 
survive as Nigeria has a dynamic and progressive 
population. 
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9. Editing: The panel recommends that the whole manuscript 
needs proper editing. 

The panel observed that the success of this exercise was 
made possible by the dynamic and effective coordinator you 
have in the person of Mr. Uche Ubadiniru. 

Members of the panel were grateful for being selected to 
participate in this Delphi exercise and expressed willingness 
to participate in future activities related to this computer 
model to make Anambra state computer literate. Attached is 
a list of names of the panelists with their signatures. 
Original attendance list is also enclosed. 

Best regards 

Yours sincerely 
Prof. C. Nze. Aguwa. 

Enc. 
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A Panel of Experts of Anambra State Educators 

July,'l-̂ r 1991 Meeting to Evaluate 
A Proposed Model Tor implementing Computer Applications 

in Anamtara State Teacher Training Colleges 
t 

Gabriel A. Umerah 

Name Signature 

Mr. Anthony Afudoh 

Mr. A. Agata 

Mrs. I. S. Agukoronye 

Ibk C. Nze Aguwa 

Mr. Ngozi Anyakora 

Mr. U. I. E. Chukwu 

Mr. C. A. Ogugua Eze 

Mr. Eric Chidi Igwilo 

Dr. Ihebrodike Maurice Mejeha 

Mr. Franklin I. Nwolisa 

Mr. Victor Okafor 

Dr. E. U. Okark» 

Mr. R. C. Okonkwo 

Dr. J. C. Okoye 

Mr. D. O. Okozor 

Mr. Promise I. C. Onyekwena 

Dr. S. O. Onyiriuka 

Mrs. 6- N. Ukanwoke 

r^p**^^ 
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APPENDIX I 

EVALUATION FORMS 
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Appendix II 

Course Evaluation 

Please answer the following questions. Your responses to 
these questions will assist us in planning future courses. 
Please check excellent, good, average and poor where 
appropriate. Thanks. 

A. Educational Strategies 

Excellent Good Average Poor 

1. Were the Objectives clear? 

2. Were the objectives well 

suited for the students? 

3. Was the content accurate? 

4. Was the content presented 

from sixople to coinplex? 

5. Was the content useful? 

€. Were instructions very 
clear and concise? 

7. Was "hands on computer 
applications helpful? 

8. Which software did you prefer and why? 

9. Do you have any suggestions for this course/workshop that 
will help its in^jrovement? 

10. Will you recommend this course/workshop to your friends? 
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Appendix 12 

Instructors Evaluation 

Please answer the following questions. Your responses to 
these questions will assist us in planning future courses. 
Please check excellent, good, average and poor where 
appropriate. Thanks. 

A. Educational Strategies 

Excellent Good Average Poor 

1. How will you rate your 
teacher? 

2. Did the teacher make his 
objectives clear? 

3. Was the content accurate? 

4. Was the content presented 
from sixnple to complex? 

5. Was the content useful on 
"hands with con^uter 
applications" 

6. Was the instructor very 
clear and concise in his 
or her teaching approach? 

7. Was "help desk" helpful 

in the computer lab.? 

8. Will you take another course with this instructor? 

Why? 
9. Will you recommend this teacher to any of your friend? 

10.What do you think that this teacher should have done 
differently? 
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APPENDIX K 

SOURCES OF INFORMATION 
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APPENDIX K 

SOURCES OF INFORMATION 

Site visits 
Personal interviews with departmental head of College of 
Education, College of Technology, Polytechnic, and 
Universities in Ansimbra state. Interviews with business 
community. Personal interviews with the Chancellors of the 
Colleges. 

2. Telephone interviews With departmental heads not met during 
my visits to Nigeria. When sites were visited, a follow 
up interview was planned. 

3. Evaluation survey 
Questionnaire with follow up questionnaire. 
The Panelists. 
Delphi exercise. 

American Universities/Colleges design of computer 
laboratories. 
Review of literature. 
The researchers personal experiences with the 
implementation of computer applications in Anambra state, 
Nigeria with business community. 
The researcher's involvement with UNN practical training 
in computer applications. 

5. Situation in Nigeria 
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APPENDIX L 

GENERATED DATA FROM PRELIMINARY SURVEY 

186 



DEPARTMENT 

A 

1 
2 
3 
4 
5 
6 

Frequency 

65 
13 
20 
62 
30 
23 

Percent 

30.5 
6.1 
9.4 

29.1 
14.1 
10.8 

Cumulative 
Frec[uency 

65 
78 
98 

160 
190 
213 

Ciimulative 
Percent 

30.5 
36.6 
46.0 
75.1 
89.2 

100.0 

Frequency Missing = 1 9 

HOW OFTEN STAFF USES COMPUTER 

B 

1 
2 
3 
4 
5 

Frequency 

132 
16 
28 
1 
6 

Percent 

72.1 
8.7 

15.3 
0.5 
3.3 

Cumulative 
Frequency 

132 
148 
176 
177 
183 

Cumulative 
Percent 

72.1 
80.9 
96.2 
96.7 

100.0 

Frequency Missing = 4 9 

WILLING TO PARTICIPATE THE STUDY 

Frecjuency Percent 
Cumulative 
Frequency 

Cumulative 
Percent 

1 
2 

40 
4 

90.9 
9.1 

40 
44 

90.9 
100.0 

Frequency Missing = 188 
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QUALIFICATIONS 

Frequency Percent 
Cxomulative 
Frequency 

Cumulative 
Percent 

1 
2 
3 

12 
13 
14 

30.8 
33.3 
35.9 

12 
25 
39 

30.8 
64.1 

100.0 

Frequency Missing = 193 

TEACHING EXPERENCE 

E 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
17 
18 
20 
26 
28 

Frequency 

1 
2 
2 
3 
1 
1 
2 
1 
1 
3 
3 
1 
1 
1 
3 
1 
2 
1 
1 
1 

Percent 

3.1 
6.3 
6.3 
9.4 
3.1 
3.1 
6.3 
3.1 
3.1 
9.4 
9.4 
3.1 
3.1 
3.1 
9.4 
3.1 
6.3 
3.1 
3.1 
3.1 

Cumulative 
Frequency 

1 
3 
5 
8 
9 

10 
12 
13 
14 
17 
20 
21 
22 
23 
26 
27 
29 
30 
31 
32 

Cumulative 
Percent 

3.1 
9.4 

15.6 
25.0 
28.1 
31.3 
37.5 
40.6 
43.8 
53.1 
62.5 
65.6 
68.8 
71.9 
81.3 
84.4 
90.6 
93.8 
96.9 

100.0 

Frequency Missing = 200 

F 

1 

STATISICAL CALCULATIONS 

Cumulative 
Frequency Frequency Percent 

28 100.0 28 

Frequency Missing = 204 

Cumulative 
Percent 

100.0 
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DATA STORAGE AND RETRIEVAL 

G Frequency 

1 31 

Percent 

100.0 

Cumulative Cumulative 
Frequency Percent 

31 100.0 

Frequency Missing = 201 

WORD PROCESSING 

H Frequency 

1 16 

Percent 

100.0 

Cumulative Cumulative 
Frequency Percent 

16 100.0 

Frequency Missing = 216 

I Frequency 

1 11 

GRAPHICS 

Cumulative Ciimulative 
Percent Frequency Percent 

100.0 11 

Frequency Missing = 221 

100.0 

J 

1 

WRITING PROGRAMS 

Cumulative 
Frequency Percent Frequency 

Cumulative 
Percent 

24 100.0 24 

Frequency Missing = 208 

100.0 
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K 

1 

COMPUTER ASSISTED INSTRUCTION 

Frequency 

12 

Cumulative Cumulative 
Percent Frec[uency Percent 

L 

1 

100.0 12 100.0 

Frequency Missing = 220 

Frequency 

6 

OTHER IN FOUR 

Cumulative C\imulative 
Percent Frequency Percent 

M 

1 0 0 . 0 1 0 0 . 0 

Frecjuency M i s s i n g = 226 

ACCESS TO COMP 

Frecjuency Percent 
Cumulative 
Frequency 

Cumulative 
Percent 

1 
2 
3 

N 

23 
17 

2 

5 4 . 8 
4 0 . 5 

4 . 8 

23 
40 
42 

5 4 . 8 
9 5 . 2 

1 0 0 . 0 

Frecjuency M i s s i n g = 190 

SPEED OF COMP 

Frecjuency Percent 
Cumulative 
Frequency 

Cumulative 
Percent 

1 
2 
3 

27 
12 
2 

65.9 
29.3 
4.9 

27 
39 
41 

65.9 
95.1 
100.0 

Frecjuency M i s s i n g = 1 9 1 
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SOFTWARE USED BY COMP 

Frecjuency Percent 
Cumulative 
Frequency 

Cumulative 
Percent 

1 
2 
3 

24 
4 
5 

72.7 
12.1 
15.2 

24 
28 
33 

72.7 
84.8 

100.0 

Frecjuency Missing = 199 

SPACE ALLOTTED TO COMP 

Frequency Percent 
Cumulative 

Frecjuency 
Cumulative 
Percent 

1 
2 
3 

19 
13 
4 

52.8 
36.1 
11.1 

19 
32 
36 

52.8 
88.9 

100.0 

Frecjuency Missing = 196 

OTHER IN FIVE 

Frecjuency Percent 
Cumulative 

Frecjuency 
Cumulative 
Percent 

1 
2 

7 
1 

87.5 
12.5 

7 
8 

87.5 
100.0 

Frequency Missing = 224 

R 

1 

LOOK FOR PRICE 

Cumulative 
Frecjuency Frecjuency P e r c e n t 

33 1 0 0 . 0 33 

Frecjuency Miss ing = 199 

Cumulative 
Percent 

100.0 
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s 

1 

T 

1 

Frecjuency 

46 

LOOK FOR VERSATILITY 

Cumulative Cumulative 
Percent Frecjuency Percent 

100.0 46 100.0 

Frecjuency M i s s i n g = 186 

LOOK FOR AVAILABILITY OF SOFTWARE 

Frecjuency 

36 

Percent 

100.0 

Cumulative Cumulative 
Frecjuency Percent 

U 

1 

36 1 0 0 . 0 

Frecjuency M i s s i n g = 196 

LOOK FOR COMMUNICATION WITH MAINFRAME 

Frecjuency 

18 

C u m u l a t i v e C u m u l a t i v e 
P e r c e n t Frecjuency P e r c e n t 

1 0 0 . 0 18 

Frecjuency M i s s i n g = 214 

1 0 0 . 0 

V 

1 

OTHER IN SIX 

C u m u l a t i v e 
P e r c e n t Frecjuency Frecjuency 

14 1 0 0 . 0 14 

Frecjuency M i s s i n g = 218 

Cumulative 
Percent 

100.0 
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LEARN ABOUT COMP IN GRADUATE SCHOOL 

W 

1 

Frequency 

28 

Cumulative Cumulative 
Percent Frecjuency Percent 

100.0 28 100.0 

Frecjuency Missing = 204 

LEARN ABOUT COMP IN UNDERGRADUATE 

X 

1 

Frequency 

23 

Percent 

100.0 

Cumulative Cumulative 
Frecjuency Percent 

23 100.0 

Frecjuency Missing = 209 

LEARN ABOUT COMP SECONDARY EDUCATION 

Cumulative Cumulative 
Frecjuency Percent Frecjuency Percent 

Frecjuency Missing = 232 

Z 

1 

LEARN ABOUT COMP COURSE 

C u m u l a t i v e 
P e r c e n t Frecjuency Frecjuency 

17 1 0 0 . 0 17 

Frecjuency M i s s i n g = 215 

Cumulative 
Percent 

100.0 
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LEARN ABOUT COMP WORKSHOP 

C u m u l a t i v e C u m u l a t i v e 
AA Frecjuency P e r c e n t Frecjuency P e r c e n t 

1 5 1 0 0 . 0 5 1 0 0 . 0 

Frecjuency M i s s i n g = 227 

LEARN ABOUT COMP SELF TAUGHT 

C u m u l a t i v e C u m u l a t i v e 
BA Frecjuency P e r c e n t Frecjuency P e r c e n t 

1 6 1 0 0 . 0 6 1 0 0 . 0 

Frecjuency M i s s i n g = 226 

LEARN ABOUT COMP COLLEAGUES 

C u m u l a t i v e C u m u l a t i v e 
CA Frecjuency P e r c e n t Frecjuency P e r c e n t 

1 6 1 0 0 . 0 6 1 0 0 . 0 

Frecjuency M i s s i n g = 226 

LEARN ABOUT COMP OTHER SEVEN 

C u m u l a t i v e C u m u l a t i v e 
DA Frecjuency P e r c e n t Frecjuency P e r c e n t 

" l " ' 3 1 0 0 . 0 3 1 0 0 . 0 

Frecjuency M i s s i n g = 229 
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EA 

DOES YOUR DEPT HAVE COMPUTER 

Frecjuency P e r c e n t 
C u m u l a t i v e 

Frecjuency 
Cumulative 
Percent 

1 
2 

FA 

4 
16 

2 0 . 0 
80 .0 

4 
20 

2 0 . 0 
1 0 0 . 0 

Frecjuency M i s s i n g = 212 

HOW MANY COMPUTER TERMINAL 

Frecjuency rcent 

54.5 
18.2 
9.1 

18.2 

Cumulative 
Frecjuency 

6 
8 
9 

11 

Ciimulative 
Percent 

54.5 
72.7 
81.8 

100.0 

1 
2 
8 

10 

6 
2 
1 
2 

Frecjuency Missing = 221 

HOW MANY MICROCOMPUTER 

GA 

1 
2 
3 
4 

Frecjuency 

2 
11 
1 
4 

Percent 

11.1 
61.1 
5.6 

22.2 

Cumulative 
Frequency 

2 
13 
14 
18 

Cumulative 
Percent 

11.1 
72.2 
77.8 
100.0 

Frecjuency Missing = 214 

ARE THEY PURCHASED BY VARSITY 

HA Frecjuency P e r c e n t 
C u m u l a t i v e 

Frecjuency 
Cumulative 
Percent 

1 
2 

14 
1 

93.3 
6.7 

14 
15 

93.3 
100.0 

Frecjuency M i s s i n g = 217 
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PURCHASED BY GRANT/GIFT TO VARSITY 

lAA Frecjuency 

2 2 

Cumulative Cumulative 
Percent Freqaency Percent 

100.0 100.0 

Frecjuency M i s s i n g = 230 

JA Frequency 

2 1 

DONATED 

Cumulative Cumulative 
Percent Frecjuency Percent 

100.0 

Frecjuency Mis s ing = 231 

100 .0 

KA Frecjuency 

OTHER FIVE 

Cumulative 
Percent Frequency 

Cxomulative 
Percent 

Frecjuency Missing = 232 

Analysis Variable : E TEACHING EXPERENCE 

N 

32 

Mean 

10.5937500 

Std Dev 

6.7959161 

Minimum 

1.0000000 

Maximum 

28.0000000 
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REASON NOT USING COMP-NO NEED 

Cxomulative Cumulative 
Frecjuency P e r c e n t Frecjuency Percent 

12 1 0 0 . 0 12 100 .0 

Frecjuency Missing = 220 

REASON NOT USING COMP-NO INTEREST 

Cxomulative Cumulative 
B Frecjuency Percent Frecjuency Percent 

2 1 100 .0 1 100 .0 

Frecjuency M i s s i n g = 231 

REASON NOT USING COMP-NO EQUIPMENT 

Cximulative Cximulative 
C Frecjuency Percent Frequency Percent 

3 131 100.0 131 100.0 

Frecjuency Missing = 101 

REASON NOT USING COMP-AFRAID TO 

Cxomulative Cxomulative 
D Frecjuency Percent Frecjuency Percent 

4 2 1 0 0 . 0 2 100 .0 

Frecjuency M i s s i n g = 230 
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REASON NOT USING COMP LACK EXP & TR 

Cxomulative Cxomulative 
E Frecjuency P e r c e n t Frecjuency Percent 

5 71 1 0 0 . 0 71 100 .0 

Frecjuency M i s s i n g = 161 

REASON NOT USING COMP-NO KNOWLEDGE 

Cxomulative Cxomulative 
F Frecjuency P e r c e n t Frecjuency Percent 

6 3 1 0 0 . 0 3 100 .0 

Frecjuency M i s s i n g = 229 

ACTIVITIES COMP-STAT CALCULATIONS 

Cxomulative Cxomulative 
Frecjuency Percent Frecjuency Percent 

112 1 0 0 . 0 112 100 .0 

Frecjuency M i s s i n g = 120 

ACTIVITIES COMP-DATA STO & RETR 

Cxomulative Cxomulative 
H Frecjuency P e r c e n t Frecjuency Percent 

2 127 1 0 0 . 0 127 100 .0 

Frecjuency M i s s i n g = 105 
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I 

3 

ACTIVITIES COMP-WORD PROCESSING 

Frecjuency 

48 

Cxomulative Cxomulative 
P e r c e n t Frec[uency Percent 

J 

4 

1 0 0 . 0 48 100 .0 

Frecjuency M i s s i n g = 184 

ACTIVITIES COMP-GRAPHICS 

Frecjuency 

28 

Cxomulative Cumulative 
Percent Frecjuency Percent 

1 0 0 . 0 28 

Frecjuency M i s s i n g = 204 

100.0 

K 

5 

Frequency 

ACTIVITIES COMP-CAI 

Cxomulative 
P e r c e n t Frecjuency 

Cxomulative 
Percent 

55 1 0 0 . 0 55 

Frecjuency M i s s i n g = 177 

100.0 

L 

6 

ACTIVITIES C0MP-0THER14 

Frecjuency P e r c e n t 
Cxomulative 

Frequency 
Cxomulative 

Percent 

10 1 0 0 . 0 10 

Frecjuency M i s s i n g = 222 

100 .0 
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ACTIVITIES COMP-DONT KNOW 

Cxomulative Cxomulative 
M Frecjuency P e r c e n t Frecjuency Percent 

7 10 1 0 0 . 0 10 100 .0 

Frecjuency M i s s i n g = 222 

LIKE TO PERFORM-.STAT ANALYSIS 

Cxomulative Cxomulative 
N Frecjuency P e r c e n t Frecjuency Percent 

1 126 1 0 0 . 0 126 100 .0 

Frecjuency M i s s i n g = 106 

LIKE TO PERFORM-DATA STO & RETR 

Cxomulative Cxomulative 
Frequency P e r c e n t Frecjuency Percent 

122 1 0 0 . 0 122 100.0 

Frecjuency M i s s i n g = 110 

LIKE TO PERFORM-WORD PROCESSING 

Cxomulative Cxomulative 
P Frequency P e r c e n t Frequency Percent 

3 51 1 0 0 . 0 51 100 .0 

Frecjuency M i s s i n g = 181 

200 



Q 

4 

LIKE TO PERFORM-GRAPHICS 

Frecjuency 

27 

Percent 

100.0 

Cxomulative Cxomulative 
Frecjuency Percent 

R 

5 

27 100 .0 

Frecjuency M i s s i n g = 205 

LIKE TO PERF0RM-0THER15 

Frecjuency 

11 

Cxomulative Cxomulative 
Percent Frecjuency Percent 

S 

6 

100 .0 11 100 .0 

Frecjuency M i s s i n g = 221 

LIKE TO PERFORM-DONT KNOW 

Frecjuency 

11 

Cxomulative Cxomulative 
Percent Frecjuency Percent 

1 0 0 . 0 11 100 .0 

Frecjuency M i s s i n g = 221 

T 

1 

LIKE TO FIND OUT ABOUT COMP-NO 

Cxomulative Cxomulative 
Frecjuency P e r c e n t Frecjuency Percent 

1 100 .0 1 

Frecjuency M i s s i n g = 231 

100 .0 
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LIKE TO FIND OUT ABOUT COMP-YES 

Cxomulative Cxomulative 
U Frequency P e r c e n t Frequency Percent 

1 168 1 0 0 . 0 168 100 .0 

Frecjuency M i s s i n g = 64 

FIND ABOUT COMP BY-WORKSHOPS 

Cxomulative Cxomulative 
Frecjuency Percent Frecjuency Percent 

41 1 0 0 . 0 41 100 .0 

Frecjuency M i s s i n g = 191 

FIND ABOUT COMP BY-TRY IT AT HOME 

Cxomulative Cxomulative 
W Frecjuency Percent Frecjuency Percent 

1 37 1 0 0 . 0 37 100 .0 

Frequency Missing =195 

FIND ABOUT COMP BY-COURSE 

Cxomulative Cxomulative 
X Frecjuency P e r c e n t Frecjuency Percent 

1 48 1 0 0 . 0 48 100 .0 

Frequency Missing = 184 
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FIND ABOUT COMP BY-EXP APPLS 

Y 

1 

Frecjuency 

61 

Cxomulative 
P e r c e n t Frecjuency 

Cxomulative 
P e r c e n t 

1 0 0 . 0 61 1 0 0 . 0 

Frecjuency M i s s i n g = 171 

FIND ABOUT COMP BY-0THER16 

Z 

1 

Frecjuency 

3 

C u m u l a t i v e Cximulative 
P e r c e n t Frecjuency P e r c e n t 

1 0 0 . 0 1 0 0 . 0 

Frecjuency M i s s i n g = 229 

I AM INTERESTED IN COMP 

AA 

1 

Frecjuency 

4 

Cxomulative Cxomulative 
P e r c e n t F r e q u e n c y P e r c e n t 

1 0 0 . 0 1 0 0 . 0 

Frecjuency M i s s i n g = 228 

BA 

1 

HELP ME DISCOVER COMP APPLS 

Cxomulative Cxomulative 
Frecjuency P e r c e n t Frecjuency P e r c e n t 

77 1 0 0 . 0 77 1 0 0 . 0 

Frecjuency M i s s i n g = 155 
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SOMEBODY TO ANSWER MY QUESTIONS 

CA Frecjuency 

1 34 

Cxomulative Cxomulative 
P e r c e n t Frecfuency P e r c e n t 

1 0 0 . 0 34 1 0 0 . 0 

Frecjuency M i s s i n g = 198 

DA Frecjuency 

1 114 

GIVE ME A COURSE 

Cxomulative C u m u l a t i v e 
P e r c e n t Frecjuency P e r c e n t 

1 0 0 . 0 114 

Frecjuency M i s s i n g = 118 

1 0 0 . 0 

EA 

1 

0THER17 

Cxomulative 
Frecjuency P e r c e n t Frecjuency 

Cxomulative 
P e r c e n t 

12 1 0 0 . 0 12 

Frecjuency M i s s i n g = 220 

1 0 0 . 0 
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