RESEARCH IN EDUCATION

VOL. 4 NoO. 1, 2007

r TRy v RO MualRaREE | e s Laedl . O comi |
9
o




JOURNAL OF RESEARCH IN EDUCATION

Yolume 4, Number 1, 2007

Science and Technology Programs in Higher

X

Institutions in the South Eastern Parts of Nigena.

Edobor, R. 1. O. \/

Contents Pages
I. [ An Asscssment of the Ratc of Self-Medical in | Fredrick Ajari Ojo and Iliya Joscph | 1-3

Sccondary Schools in Bauchi Mctropolis Baturc S
%M Educational  Facilitators and  Examunation | Rebecca U. Etiubon and Imo E. 6-11

Malpractice in Secondary Schools in Calabar | Umoinyang

Municipality.
3. The Challenges and Implications of Appropriate | Fedelis E. Bessong and Koko Ekpo 12-15

and High-Technolgoy ~ for  Technology

Education/Educators in Nigena Beyond the Year

2005.
4. ) Community  Participation  in Education, | Malosan 1. Mahlo and Justina A. 16-20
% Challenges for Developing Countries of the | Evam

[ World (Nigerian Perspective).
'S | The Role of Computer in Science and | Onochie Christopher Chukwudi; 21-27

Technology and  Education:  Problems and | Ojugo Arnmold Adimabua and

Prospect of ICT. Aghaware F. Obukohwo
6 | Curriculum Offcrings and Sclf Rcliance Skills | Alade, Ibiwumi Abiodun and 28-34

Development in a State College of Education in | Adevemo, A. O.

Nigena.
7. | The Foundation for Quality Research in Biology. | A. T. Adedeji 35-38 |
8 | A Causal Model of Some School Factors as | Akinyele Oyetunde Arivo and 39-46

Determinants of Nigerian Senior Secondary | Jonathan - Ibeagha

Students” Achievement in Physics.
0. | Non-Utilization of Educational  Research | Ukpaukpong, Richard A. Ushie, 47-51

Findings by Government Agencies: The Bane of | Beshel C. and Eny1, Bassey I.

National Development.
10. | Preparation of Manuscript for Publication in | Paul B. Okon and Aniekan Offiong 52-60

Academic Journals and Conference Proceedings.
11. | Challenges of Clothing in Textiles Related | Anozie, Georgina Oluchukwu 61-65

Enterprises: Implications for Home Economics

Education.
12. | Re-organizing Science Process Skills | Nsima Benson Akpan and G. A, 66-70

Composition of Senior Secondary Schools | Ikitde

Biologv Curriculum in Nigernia.
13. | Educational Rescarch and Development in | David, Bassey Enya and Anthonia E. | 71-76

Developing Countries. Inaja
14. | Strengthening the Science and Technology Base | Flora A. Thimekpen and Juliet M. 77-81

through Education and Life Long Leaming in | Olise

Developing Nations. / : _
15. | An Overview of the Factors that Militate against 82-92

Instruction to Authors
Subscription Rate




Journal of Research in Education, Volume 4, Number 1, 2007

AN OVERVIEW OF THE FACTORS THAT MILITATE AGAINST SCIENUCE AND
TECHNOLOGY PROGRAMS IN HIGHER INSTITUTIONS IN THE SOUTH EASTERN
PARTS OF NIGERIA

Edobor, R. 1. O.
Department of Educational Foundations and Management
Ambrose Alli University , Ekpoma, Edo State
JAN
ABSTRACT

This study's concern, was mainly on the reasons why Science and Technology Graduates
don’t do well internationally, why Nigeria is still backward technologically and why
Science and Technology Graduates always get retrained in their various employment
places before they can function. This concern prompted this study. Two factors were
uppermost in the mind of the researcher and these were the adequacy of human and
material resources. Three research questions and three hypotheses were formed with
these two factors and the researcher also wanted to know if the available human and
material resources meet the minimum standard requirement of the Federal Ministry of
Education concerning science and technology. This study only focused on the higher
institutions in the south eastern parts of Nigeria . The findings were amazing, it was
discovered that the available human resources was grossly inadequate when matched
with the minimum standard requiremen . It was discovered that the material resources
was also inadequate as compared to the minimum standard requirement for science
and technology. Recommendations were proffered, hoping if adhered to, will bring
about great improvement in the career of science and technology as a means for
national development in Nigeria .

INTRODUCTION
Education according to the 4" Edition of the National Policy on Education (2004) is an instrument for
national development. It believe, that education fosters the worth and development of the individual, for
each individual sake and for the general development of the society. It also believe that there is need for
functional education for the promotion of a progressive and united Nigeria to this end, school programmes
need to be relevant, practical and comprehensive, while interest and ability should determine the individual’s
direction in education. This is where science and Technology come to play, for education to be functional, it
has to be geared towards self realization, better human relationship, individual and national efficiency,
effective citizenship, national consciousness, national unity, as well as towards social, cultural, economic,
political, scientific and technological progress. From the above it can be deduced that education is a tool to
better the lives of the citizens of any nation and bring them to the awareness of facts. It is the practical
instrument for generating and transmitting the appropriate value system to all citizens and for establishing a
cultural identity. The lack of education invariably delimits the ability of the individual for taking advantage
of numerous opportunities that life offers. In Nigeria however, though the national policy of Education is
laudable, the actualization of these laudable education policy is far from being attained due to some certain
facts that are militating against this reality other advanced countries of the world are enjoying. This paper
will focus therefore on these factors and also proffer solutions which hopefully when adhered to will move
the nation’s education from theory to practice and functional. Since this paper is focusing on higher
institutions, it will not be out of line to enlighten the readers on some specifics of a higher institutions.
According to Sanda (1992), the Nigeria Higher institutions like its counterparts anywhere in the world is a
complex organization. Every complex organization is characterized by multiple goals and objectives. The
Tertiary Education in Nigeria has the following goals and objectives: National Policy on Education (2004).
Tertiary educational institutions shall pursue these goals through:

a) teaching;

b)  research and development;

c¢)  virile staff development programmes;

d)  generation and dissgmination of knowledge;

e) a variety of modes. of programmes including full-time, part-time, block-release, day-release,

sandwich, etc;

f)  access to training funds such as those provided by the Industrial Training Fund (ITF);

g)  Students Industrial Work Experience Scheme (SIWES);

h)  Maintenance of minimum educational standards through appropriate agencies;,

i) Inter-institutional co-operation;

j) Dedicated services to the community through extra-mural and extension services.
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These goals and objectives are laudable though not comprehensive enough to claim to have satisfied ali tne
vearnings of the nation. It functions of teaching, research and public service are often pursued with a view
of satisfying the goals of manpower development for the wider society, skill development for its individual
«udent and product of cultured individual with survival value orientation as well as an objective view of
cociety. The socio-economic development needs of contemporary Nigerian society puts more pressure on
coals attainment. However in order to actualize the stated goals, the Nigerian Higher institutions must raise
her head above the stormy waters. It must first survive in Nigeria notwithstanding the complexity of he
goals and objectives. Undoubtedly, the importance of science and technology in the life of a developing
nation can not be over emphasize, Baja (1995) testifies to this fact when he observed that science and
technology contribute significantly to such an extent that their strong influences are observable both at home
and at work. The importance of science and technology has brought many government both past and present
1o put up policies to sought this purpose but it is one thing to put up policies and another thing to implement
the policies appropriately with the right materials and human resources needed. Over the years various
medium of communication have been used to enlighten the citizen of the need for science and technology
programmes in our schools and the government have spent so much on these programmes that by now one
would expect that Nigeria would also be one of the world’s producers and manufacturers, instead of
importing technology and asking foreigners to run the machines. As earlier mentioned this paper will look
into some of the factors that have hindered the progress of science and technology in Nigeria. Some of these
factors to be looked at include Human Resources such as academic and none academic staff. Facilities,
such as instructional aids, classrooms, laboratories, etc. Science according to Mumah 1997 is the search for
new knowledge to work to make new things in new ways, while technology can be defined as the scientific
Engineering and managerial knowledge which make possible the conception, design, development
sroduction and distribution of goods and services, together science and technology improve the well being
of the society. In as much as we talk about science and Technology without the necessary gadgets to
‘mplement the programs. It will amount to waste of money, time, effort. Many higher institutions of science
and technology run various programs. Even in the university department of vocational and technical
zducation is established to run programs of skill acquisition. The aim of these programs is actually to impact
skill on individuals willing to acquire skills to be a better person to himself and the society. It is imperative
‘0 note that nations that are economically powerful and self reliant such as the United States of America and
Japan have their success from the wisdom in investing heavily in vocational education. The fact remains —
however, that all these goals may not be accomplished if students in such schools are not properly trained.
Creating a conducive environment for teaching and learning by providing the right quality and quantity of
-eachers, well equipped workshops and laboratories with up-to=date materials, provision of adequate tools,
nachines and equipment. All of the products of the science and technology schools are half baked because
of the theoretical training given to them. They lack sufficient practical skills to enable them perform
successfully in the world of work after graduation. There is a major concern for the products of science and
icchnology. There is no gain saying that curriculum without adequate human and material resources back-
up would fail to produce the required results. Thus it could be concluded that the situation of human and
material resources available for the teaching and learning of science and technological programs has a direct
relationship with the quality of graduates, consequently, the apparent shortfall in these essential resources
manifest in the higher rates of failure.

STATEMENT OF THE PROBLEM

The goals of science and technology is to produce manpower to foster technological development. The use
of knowledge and skills acquired in science and technology to provide national needs and solve personal,
societal and other problems. These laudable goals would be very difficult to achieve without adequate
human and materials resources for the teaching and learning of science and technology. The expectation of .
¢l siakeholders is that the recipients of this programme are to be job creators and not job seekers, contrary to
his expectation employers employ graduates only 1o re-train them again because of the deficiency in their
verformance at work. It is suspected that this trend could be as a result of inadequate human and material
sources i its tight quality and quantity for the teaching and learning process of the science and
Wehnological programmes in the nations” higher institutions, This is the problem this study is seeking to

-

Sort out.

PURPOSE OF THE STUDY
The major purpose is_to assess the availability and adequacy of human and materials resources in the
taching and learning of the science and technological programmes. Specifically the study is designed to:
1. Determine the availability of human resources in the teaching and learning of science and
technology.
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2. Determine the availability ot material resources tor the teaching and learning of science and
technology
3. Ascertain the adequacy of available human and materials resources using the minimum standard
reqlcllisr:n;(ent of the national curriculum for teaching and learning of science and technology as a
yardstick.

RESEARCH QUESTIONS

This study should be able to answer the following questions at the end of it.

1. How adequate are available human resources for the teaching and learning of science and
technology programmes?

2. How adequate are available material resources for the teaching and learning of science and
technological programmes?

3. To what extent do available human and material resources in science and technological programmes
meet the minimum standard requirement for the teaching and learning of these programmes?

HYPOTHESES

Ho:  There is no significant difference in the mean response of science and
technology teachers and their students concerning the adequacy of human resources for the teaching
and learning of science and technology in the higher institutions in the South East of Nigeria.

He:  There is no significant difference in the mean response of science and
technology teachers and their students concerning the adequacy of material resources for the
teaching and learning of science and technology in the higher institutions in the South East of
Nigeria.

HO03: There is no significant difference between the available human and
material resources in the schools and the minimum standard required for the teaching and learning
of science and technology

LITERATURE REVIEW

For any nation to develop technologically, the human and material resources must be harnessed. In the
National Policy of Education (NPE 2004) emphasis was laid on Science and Technology Education which
generally is meant to develop a nation like Nigeria economically, socially and politically. These objectives
mentioned earlier are wonderful but to actualize them, there must be human and material resources available
and adequate in the schools offering the Science and Technology Programs.

HUMAN RESOURCES IN TEACHING AND LEARNING

No educational system rises above the quality of her teachers anywhere in the world. Thus the growth and
development of science and technology in any country of the world largely depend on the quality and
adequacy of teachers in this area of profession. The bedrock of adequate foundation and training of needed
manpower in a country irrespective of area of specialization is a function of the sound products from the
teacher education in that country. This is why Gidado (1995) said that the major problems of teacher
education in Nigeria is that the teachers that are being trained are not sufficiently prepared to meet the
complex demand of the teaching profession in Nigerian schools. It is an educational truism that a teacher
can only teach what he knows. Tanner and Tanner (1975) said that the success of a curriculum largely
depend on teachers handling it. In science and technology education as opposed to liberal education,
teachers preparation is more compounded because of the practical skills and competencies that must be
imparted (Ulinfun 1990). This implies that teachers’ quality is more critical in science and technology,
unfortunately availability and adequacy of qualified teachers is disturbingly absent in our institutions unless
those that trained abroad but when they come back home to teach, the necessary materials are not available
not to talk of being adequate. In (1997) a survey report by the National Education Research Development
(NERD) of the state of demand and supply of science and technology teachers Nationwide indicated that
about 320,000 representing 78% of the total need were not available in 23 different subjects. A similar
survey by (NERD 2004) in respect of polytechnics indicated a shortfall of 78%, this is in line with
Agbenten (1985) who maintained that shortage of qualified teachers is a world-wide phenomena but more
obvious in the developing countries where educational system are constantly expanding without sufficient
sources of qualified teachers. Aina (2000) states that the qualify and quantity of teachers in the schools have
contributed immensely to the high failure rates being experienced in the programmes run by National
Business and Technical Education Board (NABTEB) certificate examinations. In support of this statement,
Udofort (1994) lamented that insufficient qualified sciences and technology teachers in schools have often
resulted in the employment of unqualified people and this de-motivates the students through bad teaching.
N o\i"\uL,\C_wrr{d oud ‘:Jl ‘ZCLOBWC “B the d-LSW:M Wl b ‘v\_q. wath f’d\-lﬂqmiq

~

(049 Ana@eco) NERD gaeoop r\z?o“i:,s In.qézayo\g‘a? Lurncn a-d Medeca f reSeuwras
O Te

VadtbaAcod 4 d-d \rarhg o 3onbd Corwte i HO St Rawtecn farts 0f- AhoRa,



An Overview of the Factors That Militate Against Science and Technology Programs in
Higher Institutions in the South Eastern Parts of Nigeria

Quality science and technology education requires not only facts and information but also involves in
changing people’s attitude. To achieve quality science and technology education qualified science and
vocational teachers must be employed. The practical experience will make them more efficient, competent
and up to date in their various fields. Teachers require constant training exposure and interaction with
professional experts through seminars symposia, workshop and conferences, this will help to improve their
competencies and professionalism. It is one thing to acquire knowledge and skills and quite another thing to
be able to impact such experiences to someone else, says Parke (1977). Andreyka (1976) stressed that the
prime requisite for a successful implementation of educational programs is qualified teachers who are
occupationally competent and skilled in the use of teaching methods. However, doubt remain as to whether
the school_g‘ preparing science and technology teachers have the knowledge of what it takes to be a science
and technology Yeacher. Do these institutions know the professional competencies involved? In other
words, teachers should be trained in a competency-based setting because according to Bereday, (1979) in
Oladebo (1987) the strength of an educational system must largely depend on the quality of its teachers. In
realization of the importance of science and technology, the Federal government of Nigeria encouraged
polytechnics and universities to establish department of vocational and technical education which is a part of
science and technology. Also, a register of graduated but unemployed technical teachers was compiled with
1 view of engaging them (Abdulahi 1995). In addition, the Technical Teacher Training Program (TTTP)
was launched with the aim to produce technical teachers both in quality and quantity, but in spite of these
~fforts technical teachers production has been inadequate (Abdulah 1995). The problem was not just how to
roduce them but how to retain them, Majasan (1995) noted that if teachers are trained and are not well
:atered for, the problem of inadequacy remain unsolved because very many of these teachers find their way
0 a more lucrative jobs in industries and commerce. In support of Biose (2002) stated that for the survival
ind development of science and technology something serious has to be done. It was also agreed that for a
1ation to grow it must have people who are well skilled in technology and in the right number. Fafunwa

1994) said that the quality of students produced in institutions is a direct reflection of the caliber of
eachers.

VMIATERIAL RESOURCES IN TEACHING AND LEARNING

T'he major purpose of science and technology is to develop skilled manpower for self sustenance, reliance,

:ommunity and national development. In other words, when an individual is skilled he is useful to himself

ind the society he belongs and this will extend to the larger society. The key word here is “skill”. For the

students to acquire the desired skills to be able to function effectively, the necessary gadgets needs to be

supplied to the teachers to teach these students. The workshops in schools must be adequately stocked with

functional tools and machines in the right number and quality. In addition to quality tools, competent

eachers and workshop attendants’ demand, also to cope with new inventions and developments in the world

levelopment and constant changes, in the world of work. There is the need to update training facilities as

nay be needed and at the same time make training environment and replica of the industry. The state of

.\-orksh%)csl‘]? ;étlgéri_jchools is such that cannot permit the stimulation of an industry for any worthwhile

_rainingﬁ\ ere are'no workshop in many schools, in schools where there are workshops tools and materials

ire not forthcoming. Lack of equipment and necessary facilities hinder progress of science and technology

:ducation (Nweke, 1989; Nwokolo 1993, while Ibeneme, 1994) is of the opinion that the discrepancy

setween school workshop facilities and the actual work facilities may adequately account for the amount of

retraining given to Nigerian technical college graduates before they can effectively perform in the

industries. Okoro (1993) indicated that the major purposes of vocational education is not to give certificate

but to train skilled workers who can actually function well in their places of employment. The tools and

machines actually makzb%%l\:égéi% in this area unique. Such equipment and tools and materials in the

workshop provide the chi with worthwhile experiences and skills because these equipment are the

initial things that stimulate learning among them. Fajemirokan (1999) observed that instructional materials

ere either inadequate in quantity or are obsolete in quality and use. Odusanya (1999) with the same opinion

fels that leacihihr‘l of \lggmng_l and technical education was more of a theory oriented rather than a practical

oriented one: HP5 Teasons for this was that he discovered that tools and equipment are not adequately

supplied to go round the students in the practical class. There is lack of textbooks and writing materials in
Nigerian schools. This was noted by the report of the study group of funding education 1984). This
shortage is more severed in science and technology subjects where there are fewer indigenous authors, vis-a-
Vis the arts and humanities. This study also found out that the school environment is not conducive for
learning. Towe (2000) also reports that there is no evidence of practical work in a course which suppose to
Introduce students to various science and technological programmes. Even the workshop and laboratories
Where available are bereaved of functional essential tools, equipment and materials consequently
Programmes that are suppose to be practical are implemented on chalkboard;. To ensure optimum teaching
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and learning under the best of conditions, Vocational and technical departments in our schools re expected
to be adequately provided with requisite instructional facilities and equipment where the requisite teaching
and learning tools are non-existed or inadequate effective instruction will not take place. In recognition of
the importance of the availability of standard equipment for this programme. @e Federal Ministry o
Education science and technology (1985) and the National Board for Technical Education (NBTE (1985)
prescribed the minimum standard requirements of equipment and facilities needed for the teaching and
leaning of science and technology courses in the school Teaching facilities and equipment help to stimulate
interest. Ali (2000) states that “The economic advancement of any nation does not necessarily depend on its
natural resources endowment but increasingly on the level of technological innovations capabilities. Nigeria
is blessed with abundant local raw materials which has played major roles in industrial development of this
nation but to be able to properly harness this raw materials without havmg to invite foreigners to Qur field -
needs the expertise of science and technologists. Ali asserts that this is only achievable through, a P fin
and well-grounded science and technology graduates.

SUMMARY OF PROBLEMS 5

The most acute problems of science and technology is shortage of qualified teachers, most of the serving
technology teachers do not have industrial experience. The few that are qualified leave the service for a
greener pasture Abdullah (1995). The introductory technology equipment installed in various schools are
not being used because there are no trained personnel to use them. The teachers do not know how to operate
the imported equipment. Orana (1995) noted that technicians trained in the formal system in professional
courses, are not fully able to carry out the role expected of them in the modern industrial organization due to
the fact that their background and the course defined for their training produce technicians without
manipulative skills and the had less contact with physical circumstances of industry than craftsmen that are
supposed to take instruction from. This great impediment is viewed by Adekola (2000) to be as a result of
the fact that graduates of B.Sc. degree in science subjects are being used for what they are not qualified to
do. Another major constraint are the problems of “Weak institution” industrial linkage” and no adequate
plan for attracting and retaining qualified science and technology teachers. This finding is consisted with
Oranu (1995), Aina (1998), Ezeji (1999) and Sofolahan (1988). Views that shortage of staff and equipment
of science and technology education in Nigeria. The consequence of lack of staff is at present undertaken by
untrained staff who learn on the job. The result is poor quality and lower productivity. Towe (1998)
observed that a major problem facing technical and vocational education institutions is the epileptic nature
of power supply. The blue print and master plan (2001 — 2010) reports that one of the problems facing these
institutions is how to deliver the practical content of the curriculum, taking cognizance of the fact that the
SIWES programme introduced since 1980 has not been satisfactory. They also report that technical collegeés
and polytechnics suffer from gross infrastructural dilapidation, staff shortage and inadequacies in facilities,
books and instructional equipment. Polytechnic enrolment is below that of the university in spite of the
National Policy of Education prescribed ratio of 1:4:30 for engineers.

METHODOLOGY OF RESEARCH
This study used the survey research design to access the availability and adequacy of human and material
resources for the teaching and learning of science and technology in the South-East of Nigeria. All the final
year students of the higher institutions within the South East of Nigeria offering science and technology
courses and their teachers were used. Simple stratified sampling using ballot technique was used to select
schools and respondents, a total number of ninety teachers and four hundred students were administered the
questionnaire Titled ‘Availabililty and adequacy of the human and material resources for the teaching and
learning of science and technology programmes (AAHMRTLSTP), only eighty teachers and three hundred
and twenty students returned their questionnaires.
— 2 el eied Y% WR
INSTRUMENTATIOﬁL
The four points scale questionnaire of very adequate, adequate inadequate and very inadequate was used, it
had four sections A, B, C, D. Section A was about biodata, section B was questions on Availability and
Adequancy of human resources, section C was on availability and adequacy of material resources and
section D was on human and material resources on ground as compared to the basic minimum standard
requirement for a teaching and learning of science and technology programs.

VALIDITY
Experts in the field of science and technology were used to construct the questionnaire.
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RELIABILITY .
A pilot group of 50 students was chosen from the targeted population but not used for the study. A split-half
rest was used to obtain the alpha coefficient 0.78 for the instrument. This showed the reliability of the
mnstrument.

DATA ANALYSIS

The mean statistics was used to analyze the three research questions while t-test distribution was used to
analyze the two hypotheses at 0.05 level of significance. Values assigned to the four-point scale as follows:
4. 30 20 1 respectively, Any mean that is 2.50 and above was accepted as being adequate while any mean
that is befow 2.50 was rejected and regarded as inadequate.

RESULTS
RESEARCH QUESTION I:

How adequate are available human resources for the teaching and learning of science and technology
srogrammes.

TABLE 1
Mean and Standard deviation ratings of teachers and students about the adequacy of human resources.
Teachers Students

SN | ITEMS NI | XI SDI | N2 X2 SD2 | Decision

1 Teachers® academic
qualification to teach the |80 |3.07 [097 [320 |266 |1.33 | Adequate
subject

2 Teachers™ relevant industrial [ 80 [ 233 | 1.09 [320 |2.84 {103 |Adequate
experience

3 Teachers” students ratio 80 12385 |1.00 |320 2 1.16 | Adequate

4 Teachers” methodology  for | 80 275 J1.06 |320 275 [1.08 | Adequate

cffective learing
Workshop support staff for | 80 1240 |1.22 |320 [2354 |121 [Inadequate
students” population
6 Teachers’ psvchomotor skill of [ 80 270 | LIl [-320 [320 [230 [ Adequate
R | science and technologv courses
Workshop  attendants/students | 80 1233 | L14 |320 [263 |1.16 |Inadequate
ratio
8 In service Industrial Training [ 80 |2.05 | 113 |320 [2.36 |1.06 |Inadequate
exposure of teachers in science
and technology courses
9 Teacher’s machine handling | 80 §2.23 | L0 | 320 |235 |1.08 |Inadequate
- | techniques in  science and
technology courses
19 Accessibility of science and [ 80 | 1.90 [0.98 320 | 257 | 109 |Inadequate 4
technology' courses teacher to !
latest technologies
Ll | Sciznce and technology courses | 80 | 223 | 117 [ 320 [ 234 | 113 | Inadequate
and practical skills possessed
by workshop atiendants

o

-~

12 Minimum academic teachers | 80 245 P 1I8 [320 f238 | L10 | Inadequate
qualification

[K] Science and technology | 80 [ 210 | .13 | 320 246 | 110 | Inadequate
Teachers  participation in
senvice professional
development prosrammes

14 Culizauon of teaching matenials | 80 | 2,13 ) 1.o9 | 320 | 231 | 108 | Inadequate
by teachers

13 Teachers workshop | 80 | [.Y8 | 1.07 | 320 |23% | 113 | Inadequate

organizational ability

A summanv of table 1 indicates that the respondents agreed on a total of 5 items as adequate h_uman
resources for the teaching and learning science and technology programs while they dis:agrced with 1 -0 items
and adjourned not adequate. However. the overall mean score of all the items in question 1 was 2.43, \\.’hlch
is less than 2.50. It showed that human resources were not adequate for the teaching and leaming of science
and technology in the higher institutions in the South East of Nigeria. *

RESEARCH QUESTION 2

How adequate are available material resources for the Teaching and learning of science and technology
Programs. '
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Table 2 .
Mean rating and standard deviation of Teachers and Students about the adequacy of material resources,
Teachers Students

SN ITEMS N1 X1 SDI N2 X2 Sp2 Decision

1 Workshop space for teaching | 80 303 1.05 320 294 119 Adequate
ccience  and  technology
courses - .

2 Nanural and antificial | 80 2.73 115 [320 [276 (104 | Adequate
ventilation in the workshop

3 Workshop safety provision for | 80 285 (102 320 246 |14 | Adequate
students and teachers B

4 Hand tools available  for | 80 240 1.06 320 2352 1.09 Adequate
students learning

3 Quality of hand tools 30 253 115 [ 320 224 1.09 Inadequate

6 Academic and administrative { 30 2.60 122|320 2.73 L8 Adequate
staff offices .

7 Provision of classrooms 30 283 |1.08 |32 2.84 113 | Inadequate

g Cloakrooms for students use | 80 285 [0.95 320 |225 1.06 | Inadequate
after workshop practice

9 Provision of infrastructural | 80 228 |1o1 320 |222 1.I5 | Inadequate
facilities

10 Installation of machine tools 80 210 1.06 320 220 1.03 Inadequate

11 Regular  maintenance  of | 80 200 098 320 |220 |1.02 |Inadequate
infrastructure :

12 Maintenance of machines and | 80 1.93 1.05 320 219 1.08 Inadequate
equipment

13 Supply of training materials _ | 80 183 [102 [320 [227 [LI8 [Inadequate

14 Libranv facilities 1o the schoel | 80 228 1.18 320 236 1.17 Inadequate

13 Stocks of relevant tests and | 80 195 |18 320 210 |14 | Inadequate
journals :

16 Accessibiliy of students to | 30 203 |10+ [320 [264 [L17 | Inadequate
Librarv

17 Functionality of Machines 80 185 | 105 ]320 209 1.08 Inadequate

18 Provision of technological [ 80 "[ 178 095 [320 f203 [112 [ Inadequate
items for practical training

19y Availability of  lifting | 80 1.73 1090 |320 1.93 0.99 Inadequate
equipment

20 Installation  of Diagnostic | 80 188 |10+ |320 1.90 1.04 Inadequate
machines and equipment

Eheri L b R Guufonlavalodla_ -
The summary of table 2 indicates that the respondents agreed on total of 4 items as adequate material
resources while 16 items were adjourned as inadequate. The total mean score of all the items in questions 2
was 2.15. which is less than 2.50 for the decision. It showed that material resources are not adequate for the
teaching and learning of science and technology in the higher institutions in the South East of Nigeria.

RESEARCH QUESTION 3:
To what extent do available human and material Resources in science and technologyv in the higher

istitutions of South East Nigeria meet the curriculum of Federal Ministry of Education minimum standard
requirements”
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Table 3

Mean rating and standard deviation of teachers and Students opinion about the human and material resources
on ground as compared to the minimum standard requirements of human and material resources

Teachers Students
SN | ITEMS NI N1 SDI N2 & SD Decision
1 How  adequate are | 80 280 104 1320 274 1.08 [ Adequate
Senuor Teachers on GL
10 - 14
2 Senuor teaching staff on | 80 243 113 320 289 1.07 Inadequate
» GLO07 - 09
3 Junior non-teaching | 80 268 1.12 320 254 115 | Adequate
statff GLO1 - 06
4 Workshop space  for | 80 268 114 320 295 1.10 | Adequate
practical work.
S Classrooms for teaching | 80 278 1.17 320 3.09 1099 [ Inadequate
6 Office accommodation | 80 220 0.88 320 218 1.10 | Inadequate
for staff
7 Measuring 80 2.70 L4 1320 |298 1.053 | Adequate
tools/equipment
available
8 Measuring 80 2.05 1.03 320 245 1.07 | [nadequate
tools/equipment
available
9 Cutting tools available 80 23 1.07 320 2.18 1.09 Inadequate
10 Stacking (forming) tools | 80 2.23 1.17 320 | 2.13 1.13 | Inadequate
11 Assemblv tools 80 228 1.13 320 2.16 1.10 | Inadequate
12 Screw cutting tools 80 2.10 0.96 320 223 1.12 Inadequate
13 Drilling machines 80 2.00 0.96 320 2.26 1.06 Inadequate
14 Testing machine tools 80 240 108 1320 |2.11 1.12 | Inadequate
13 Testing instruments 80 2.15 1.05 320 2.06 1.04 Inadequate
16 Joining tools/equipment | 80 225 1.01 320 1219 | 1.04 | Inadequate
17 Battery charging | 80 2.13 1.03 320 238 1.13 | Inadequate
cquipment
IR Wheel balancing | 80 2.05 0.98 320 225 1.22 | Inadequate
cquipment
19 Fire prevention | 30 2.13 111 320 203 1.08 Inadequate
equipment
20) Audio visuals 30 2.08 0.99 320 198 1099 | Inadequate

A summary of table 3 indicates that the respondents agreed on a total of 4 items as adecﬁ;gte and meeting the
curriculum minimum standard requirements of human and material resources for the teaching and leaming
of science and technology. While 16 items were not adequate and did not meet the curricular minimum
standard requirements. The total mean score of all the items in question 3 was 2.37. which is less than 2.3
for it to be adequate. It shows that the human and material resources available in the higher institutions did
not meet the curriculam minimum standard requirements for the teaching and leaming of science and
technology.
Hol: ' There is no significant difference in the mean response of science and

technology teachers and their students concerning the adequacy of

human resources for the teaching and learning of science and

technology in the higher institution in the South East Nigeria.

rl“ta‘ [-)ll:s:for the different in the mean response of teachers and students on the adequacy of human resources.
SN NI X1 SDI N2 X2 SD2 | Calculated - | Table | Deciston
value value

1 30 307 0.97 320 2.66 1.33 1.86 1.960 Rcla%ned
2 80 233 109 320 284 1.03 -1.69 1.960 | Retained
:~ 80 283 1.00 320 271 1.16 0.70 1.960 Rc:‘:qncd
:8 30 273 106 320 273 1.08 0.00 1.960 Rel:\‘med
3 R0 240 122 320 234 1.21 £.63 1.960 Retained
;i 30 270 111 320 320 230 -1.35 1.960 thafncd
7 30 233 114 3220 263 1.16 -1.50 1.960 Rc!:l?ncd
3 80 203 115 320 236 1.06 =236 1.960 Rcla!ncd
9 $0 225 105 320 253 108 -1.37 l.9§() Rel:\fncd
10 80 1 90 098 320 231 1.09 -3.32 1.960 Rcl:\fns:.iii
11 80 225 1.17 320 254 1.13 =143 1.960 Rtla;nu
12 80 243 118 320 238 110 -0.66 1.960 Rc(:nlncfll
s (210 [115 320 [246 |10 |038 1960 [ Retaned
14 80 213 109 320 251 .08 093 1.960 Retaine
13 80 198 107 320 238 1.13 =200 1960 | Retained
P<005
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The result in table 4 shows that the calculated t-value for each item is less than 1.960 table values for the
rejection of the null hapothesis. Therefore. the null hypothesis is retained. It is concluded that there is no
significant difference in the mean response of technical teachers and their students concerning the adequacy
of human recourses for the teaching and learning of science and technology in the higher institution in South
Each Nigena.
Ho2 There is no significant difference in the mean response of science and

technology teachers and their students concerning the adequacy of

material resources for the teaching and learning of science and

stechnology. in the higher institution in the South East Nigeria.
Table 5
“t'test for the difference in the mean response of science and technology teachers and their students on the
adequacy of material resources.

Teachers Students -

SN |NI X1 SDI | N2 X2 SD2 | Calculated t- | Table | Deciston
. value value

1 S0 |505 |10 |320 294 [L119 [0d5 1960 | Retained
k] 80 2 13 1.13 320 276 1.04 -0.05 1.960 | Retained
-: 80 283 1.02 320 246 1.4 1.99 1.960 Rciclctcd
:1 80 240 1.06 320 232 1.09 0.42 1.960 Retained
3 30 233 1.13 320 224 1.09 1.63 1.960 | Retained
— 180 1260 1122 |50 [274 [LI8 |07 1960 | Retained
7 80 283 108 320 284 1.15 -0.03 1.960 Retained
8 80 1.98 0.93 320 2.23 1.06 -1.39 1.960 | Retained
9 80 228 101 320 2.22 1.15 0.30 1.960 | Retained
10 80 210 1.06 320 2.20 1.03 0.36 1.960 | Retained
11 80 2.00 0.93 320 220 1.02 -1l 1.960 | Retained
12 80 1.93 1.03 320 219 1.08 0.4+ 1.960 | Retained
13 80 1.88 102 320 2.37 1.18 -1.95 1.960 | Retained
14 80 2238 1.18 320 236 1.17 0.38 1.960 | Retained
13 80 195 104 320 2100 1.04 -0.83 1.960 | Retained
16 80 203 1.14 320 264 1.17 -3.45 1.960 | Retained
17 80 1.83 1.03 320 2.09 1.08 -1.26 1.960 | Retained
18 80 1.78 1095 320 2.05 1.12 -1.32 1.960 | Retained
19 80 1.73 1.90 320 1.93 0.99 -0.90 1.960 | Retained
20 80 188 1.04 320 1.90 1.04 2.7 1.960 | Retained

P<0.05

The result in table 5 shows that the calculated t-value for item 3 is 1.99 which is more than the table value of
1.96 therefore the item is rejected. All other items had t-calculated value less than the table'value, therefore

their null hypothesis was retained. It is concluded that there is no significant difference between the mean
response of science and technology teachers and their students concerning the adequacy of material

7 resources available in the teaching and learning of science and technology programmes.

Z DISCUSSION

There is shortfalls in the supply of facilities and equipment in the laboratories and workshops, which are
the backbone of technology education. Technology education under this condition cannot in the word of
Booster and Helgeson (1990) create citizens who understand ways that will enable them participate
intelligently in critical thinking, problem solving and decision making about how science and technology are
useful to change the society. The study also revealed that the available human and material resources in the
higher institutions do not meet the Federal Ministry of Education curriculum minimum standard
requirements for the proper teaching and learning of science and technology. The lack of qualified teachers
in this area is viewed by Adekola (2000) as one of the factors resulting in the use of B.Sc. degree holders in
Science subjects to teach vocational trades. The inadequacy in the number of qualified teachers coupled
with shortfall in material resources affect the practical skill acquisition required of the graduates of science
and technology. This seems to have created a vicious cycle in the teaching of technical trades and other
related subjects (Bajah, 1975), Tanner and Tanner (1975), said that success of a curriculum largely depend
on the teacher handling it. The study also revealed that teachers and materials could not do the work without
the help of supporting staff. These staff is involved in the day to day activities of the institutions such as
arrangement of tools, materials, machines and equipment in the workshop as well as students’ supervision

during the practical session. On this issue, FME (1985) submitted that it is highly imperative for successful
implementation of vocational trades in schools that there has to be adequate qualified trained teachers as
well as supporting staff. Consequently, the apparent shortfall in these essential resource is manifested in the
high failure rate of up to 70% recorded in the year 2000 National Technical Certificate (NTC) Examination
particularly in the technology based trades Aina (2000). In view of the ahave nnininn the quality and
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quantity of material resources available in schools fall short of the minimum standard required for the
jraining of competent technicians and technologist that are expected to move the country forward
rechnologically.

RECOMMENDATIONS

Seience anq technology education seek to expose students to the culture of the world of work, which is
practical oriented and based on the findings and the conclusion of this study, the researcher recommends
that

1. None governmental organization, well meaning individuals must come to the government aids in the
supply of science and technology materials.

2. Government should engaged the services of competent, trained and science and technology teachers
in the various higher institutions.

3. In-service training of the existing teachers and workshop attendants should be encouraged in other to
bring them abreast with latest technologies in their various trades.

4. Government should stock the school libraries with modern books, journals on science and
technology and computer services. ,

5. Material resources should be supplied in the right quantity and quality, consumable-training

materials must be provided on a regular basis.

Secondary school students must be encouraged to enter the field of science and technology

The exiting tools, machines and equipment should be given regular maintenance.

8. Policy makers must ensure that science and technology education addresses the need for self-
employed workers in the formal economy and must facilitate access for training of workers.

el

EDUCATIONAL IMPLICATION(S) OF THE STUDY
This study has been able to discover that:

1. Inadequate supply of qualified competent trained technical teachers hinder student’s mastery of
theory and practical skills.

2. Materials, tools and equipment are vital for the training of students on the skill acquisition for self-
employment and inadequacy of them hinder the students progress of practical knowledge.

3. The shortfall of the FME minimum standard requirements means that the programme could not be
accredited and the certificate obtained will not be recognized.

4. In order to minimize the rate of human wastage in the schools funds should be made available for
proper implementation of science and technology in the higher institutions programmes of our
educational system.
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