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ABSTRACT

The paper reviews the philosophy of science, liberal arts and technology. It presents the philosophical points in
support and against the co-existence of science, liberal arts and technology education in Nigeria. At present, the
system of edu‘cauon is biased towards science and technology as well as influenced by the philosophy of pragmatism.
Since industrial and technological development can lead to economic independence, more attention is being paid to
human resource production in science and engineering as well as entrepreneur development in the public and private
sectors. With abundant resources, Nigeria needs scientific and technological knowledge to transfer her resources

intq goods and services. There is the need to nurture technology education programme so that it can grow to the
desired level and status in the hands of technology educators.

INTRODUCTION

The philosophy that governs the direction of Nigerian' education could be traced to the recommendation of the
1969 National Curriculum Conference in Lagos which involved all interest groups and provided a forum for
Nigerians of all levels of society to express their opinion on the kind of education that the country needs. This is
proper in that it is the society which sets the goals while education is provided based upon societal needs. The
curriculum conference which was summoned by the Nigeria Educational Research Council; reviewed old goals and
identified new ones for education at all levels. Asa follow-up of the resolutions made at the curriculum conference,
a seminar on National Policy on Education was held in .Tune 19'{3. The {esults of thes? meetings were published
by the Federal Military Government in 1977 wl'lile a }'evxsed .Natlonal l"oh'C).' on E:,ducatlon was approyeq in !9.81.

Nigeria’s philosophy of education is based on the integration of the 1nf11v1dual into a sound and .effecuve citizen

d equal educational opportunities for all citizens of the nation at.the primary, secondary and tertiary levels, both
?:si;t:l:ndf‘)utsidé the formal school system (Federal Republic of Nigeria, 1981). Based on the above, the education

aims have been listed as:

L. the inculcatibn of national consciousness and national unity,

" the inculcation of the right type of values and attitudes for the survival of the individual and the Nigerian society:
2. the inculcati '

| ; L e anding of the world around; and - :
| 3. the trainfn.g_ o thfeamnrlgpll'[l’lé::esllclirl)f:r:;)ilitiesg and competencies both mental and physical as equipment for the
‘.1' ‘th‘e e S lc)lpcontribute to the development of his FOCFefY° . ' _ _ ‘ A
individual to live in an¢ d towards social, cultural, economic, scientific and technological progress. The desire
This philos9phy e gand functional system of education led Nigeria to make provisions for the operation
to achieye a rational, ql{ah:lnw <tem. The system implies six years of primary education, three years of junior
of the 6334 educathI; S)‘,or secondary and four years of tertiary education. This changed the educational
secondary, three years O 6565[‘-12'3 structure to 6-3-3-4 structure in September, 1982. The change is significant in
structure from the former has been split into levels - junior and Senior. Besides, the policy provides for more
that the secondary educ,:trltosn Sciences, Technical and Vocational courses. The system emphasises practical or
balanced inputs ﬁ:(’m rc;blem solving. It is important to note that the National Policy on Education took care
pragmatic orientation 10 pf the inherited colonial educational system which emphsized academic and literary sp.,iipe
of the Mj&wﬁi?:: :nd Aechnology education. The deficiency in the old school curriculum had negative cifsy
to the neg . ment of Nigeria. _ o .
on industrial and technol?gelgi ;‘;{‘)’:‘:ﬁlich Nigeria is now operating is a functional education that is supposed to
The 6-3-3-4 sym'l:;,oskills inowledge and aptitude needed for self employment.  The system provides for
equip its c;llentcle wi q ;bilities of children as advocated by Jean Jacques Rousseau (1712 . 1778). ' IFaso

changing noeds, 10T 0 Lot pestllozzt (1746 - 1827 Fellenberg and the philosophy. of John Dewey (1650
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1952) which emphasizés practicality, experimentation, methods that work and scientific approach to problem
solving.

The purpose of this paper is to present the philosophical points in support and against the c9-exist€ﬂce of Iiheral
arts, science and techinology education in Nigeria. The paper therefore addressed the following:
1. The philosophies of liberal arts, science and technology ‘
2. The philosophical cOnflicts in the co-existence of the fields.
3.. The philosophical harmony in the co-existence of the fields
4. Contemporary developments and position of the writer on the issue.

PHILOSOPHIES OF LIBERAL ARTS, SCIENCE AND TECKENCLOGY EDUCATION o

The Nigerian educational system has been influenced by liberal arts, science and tccl}no_logy education in
different degrees. The liberal arts is greatly influenced by Aristotelian concept and other i.deallsts who la}/ emphasis
on the imﬁo'nance of human mind and see the learner as a mind to be disciplined. - This line of thought is based on.
a psychological theory that the mind is divided into various faculties such as reason, memory and taste. These were
to- be strengthened through Yigorous exercise and the best subjects for such training were thought'to be L'itin,'
Mathematics and other classical liberal studies. Liberal education is therefore concerned with the cultlv.ation of the
intellect for the purpose of achieving intellectual excellence (Tanner, 1975; Deighton, 1971; and Hirst, 1965).
Nigeria inherited the liberal arts education from the colonial masters. Nevertheless, the overall national aspiration
for development made it necessary to strengthen science education in Nigeria after independence in 1960.

Science is that form of human activity which is devoted to the production of theory related knowledge of natural
phenomena and whose root function is to attain an enhanced understanding of nature (McGinn, 1991). Science
started to exist in the school curriculum as nature study and rural science. .Over the years, the aims and content
of science curricula have been re-examined and improved. At present, the teaching of science is an important

- component of education in Nigeria. Science education is literacy in science for non-specialists and education in
‘science for specialists. ' '

Science for non-specialists make them literate in some principles which will enable them to take decisions on
matters that affect their lives. It requires general or integrated science which will expose them to basic process of
solving problems. This is delivered at the nursery, primary and junior secondary school levels. . For specialists,
tyey need;the body of knowledge which includes principles and theories in specific areas of science. This will

. -enable them to cultivate scientific attitudes such as rationality, curiosity, objectivity and aversion to superstition.
~ The programme is designed for the senior secondary school level and above. The objectives of teaching of science
include; »
1. the-eiposure ‘of 'students to methods used in science to discover knowledge;
2. Cultivation in students the habit of keen observation, accurate measurement and recording of data;
3. Arousal of curiosity and attitude of inquiry in students; -
4.

bination of ideas into mew products and

Presentation of science in ways ‘that foster comprehension, com
- organisation of data already known in order to explain unknown phenomena;

Giving the students skills in assessment of relative values based on speciftc criteria; and

Giving the students the opportunity of manipulating scientific rea a :

of finding out or solving scientific problems (Emigna_ 1991). gf:nts, appdam and equipment for the purpose
The philosophy of science is concered with discovery. Each branch of science presents new ways of regarding
old phenomena while the laws of nature help to explain phenomena which are presented in the form of theories,
laws, hypothesis and principles (Russell, 1976; Toulmin, 1967 and Singer, 1965). -

Nigeria is convinced that science and technology must play vital roles in her nati She'
recognised the need for trained human resources such as scient onal development.

ed ¢ . — ists, engineers, technicians and oth, professionsl
levels (Federal Republic of Nigeria, 1981). To this end, Nigerian leaders started devclo‘:mszztp;?m gres
independence in order to expedite the growth of infrastructure, industries, -agriculture and development of nceded

human resources. Nigeria now strives for economic independence which can only come with industrial and
technological development. i

. The philosophy of technology rests on the tenet of pragmatism' which is the philosophi i jvism -

- which is aimed at freeing education from the grips of traditionalism. The plggmati(? %ﬁﬁfﬁfﬂ:oﬁﬂwﬁ
depends on experience and the experience of man is responsible for the dynamic changes of jdeas. values
realities. (McGinn, 1991; Ozmon and Craver, 1976; and Landes, 1972). Hence, the pragmatists ac.lvocawd for
child centred education, inquiry and problem solving approach, and equipping the child wig knowledge and skills

ild ce C . . p . : : wiedge

for social efficiency. Technology is the way of doing things through the application of knowledge derived fro®
systematic investigations of natural forces and ma?u:nals. It leads to the development of procesgscs and devic®
indispensable to the enhancement of the quality of life and to human progress. (Federal Repyblic of Nigeria, 1986)
Technology education is a comprehensive, a.cuop-ba'sed educational programme that is concerneq with the acquisitio®
of prac ical and applied skills as wcl{ as basic scientific knowledge. The aims of technical education (which includes

wchnologﬁcal and vocational education) are: ' ' '
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(@) 10 provide tra;
trained ; : : , el O
grades: manpower in applied science, technology and commerce particularly at sub-professional
() to provide techn;
>Chnical k . : . 1 ercinl
© economic dcvc|0men':)W|°dg° and vocational skills necessary for agricultural, industrial, commercinl and
€} to provide people who
O can apply scienti
problems for he use ey i
@) o give introduction ¢
(€) 1o give training and

knowledge to the improvement and solution of environmental
and convenience of man; |
0 professional studies in engincering and other technologies: .3
killed 0 :lparlll the m\c“ary skills leading to the production of craftsmen, technicians and other
® o Sl s ,.-uu..,; n\::“ :cuncrpn.smg and self r'chan!: and ) tn~rassing compleki f
. ] nd women to have an intelligent understanding of increasing complexity 0
technology (Federal Republic of Nigeria 1981) .

Technology education can help the student to: ‘ '

know aw:I appreciate the importance of technology:

develop insight, understanding and application of technological concepts, processes and system:

Apply tools, materials, machines, processes, and technical concepts safely and efficicntly:

develop skills, creative abilities, positive self-concepts, and individual potentials in technology:

develop problem-solving and decision-making abilities involving human and material resources, processes
technological systems: and '

prepare for lifelong learning in technology (The American Industrial Arts Association, 1985).
Technology education programme is based on activity - oriented instruction which enables students to reinforce

abstract concepts with concrete experiences. It also emphasizes on "know - how" and “ability to do” in carrying
out technological work.

o el d

THE PHILOSOPHICAL CONFLICT ‘
Liberal education is limited to the development of knowledge and values. It merely attempts to develop skills
of leadership, law-making and oration which are not scientific and technological skills._ Science teaching was
opposed in the early grammar schools because of the emphasis on mental training combmcd‘ with l.hc view that
scientific studies could not have the intellectual value which could be obtained from the classics (Tnckcr_. 196'7).
In this context, education cannot be defined in terms of knowledge and skills that will be useful. The new direction
in Nigerian education is scientific and technological development. Oroka (1993) observed that liberal arts
curriculum lacked cultural, scientific and technological relevance to Nigerian development process. He further
det Labeml educatidh in its tmdiﬁonﬂ sense is not only undemocratic and 'incgalimim.but also lacks
direction at the producers (sciestists and technologists) needed by so'cicty. It is inegalitarian because
liberal education is a reflection and reinforcement of western middle class values, and thus an
e ial r":ll..m’ i
~ 'm::md uﬁm,mmmwmwmummummmm
There is tendency, . . "
of scicace and iety in which scicatifically based sechnology forms an cssential clement are more
up in a socicty .
who sose ip between scicace and techaology. However, Forbes and Dijksterhuis (1963)
likely o0 perceive sow closcly linked scicace and technology may be today they have developed historically
observed that w’-b. For a lomg time, scicace femimed indifferent 10 the practical application of its
along ywmﬂnﬁuihﬂkhdpdm.ﬁum&. In fact technology was
conclusion. Similarly, long before the arrival of anything that might be called scieace (McGinn 1991).
prescmt oa the ﬁmmmukalemmdhmmw
Furthermore, there and Gummctt (1984) remarked:
hmﬂ‘gmntﬁﬂ,"mmauuuuwuwmmugmm-qhuﬁm
\ mainly in previous technology.  In other words, if you examine the technical coatent of
 chat these lic memmm.mmmummsm.mm
:}::(:mb”h srior technology. This is true for cxample, in many mechanical and a host of

Wﬂmﬁ"wmmlummurwm.
umnﬂinwdmwme.MMMymudww Eactors and lack
it would be 2 e needs in the three ficlds. M.Mycmmmmﬁmin‘

of resources (0 meet . These traditionalists have held 00 0 the liberal arts for obvious reasons. [t is possible
mpwaﬁ:ﬁ?hﬂmuumnMMhunuhmwmmmmmmuHmmmw
Wd:;d .MMNM"’W“M'YW“MMW%;CMW
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PHILOSOPHICAL HARMONY

The6-3-3-4 system of education in Nigeria was based on the tenet of pragmatism which is the philosophicy]
basis of progressivism that aimed at freeing education from the grips of traditionalism. The system of educatiop,
Plays down on traditionalism but uses eclectic approach in harmonising liberal arts, science and technology. In thjg
way, education is made more practical and relevant to everyday life.

Science and technology use pragmatic approach to curriculum by combining knowledge and experience. When
this happens, facts are united with experience and made to fit general principles. . The delivery system is typifieq
by diversified curriculum, problem-centred learning and project method of teaching. Hirst (1965) stressed thy
liberal arts is also concerned with developing a person’s ways of understanding experience. This presupposes tha
liberal arts is not against experiences that are practical in nature. In this sense, the scientific and technologicy]
attitude can be developed in the presence of liberal arts education.
While it is important to continue our quest for science and technology development, it is equally important g
prevent the breakdown of social norms as society changes by appreciating the contribution of the liberal arts ip 5
fast changing world. The liberal arts could help to sensitize individuals to. essential needs like fairess,
responsibility and decency in public as well as private life (Omatseye, 1982).
¢ ! Liberal arts, science and technology are intimately bound by concerns of citizens and government ip
contemporary societies especially in military power, economic strength and medical well being (McGinn, 1991),
Scientific and technological resources are vital to natural security in Nigeria. An indicator of the continued
.importance of science and technology to the military is in the proportion of military related projects in the Federa]
Government budget. On the other hand, Tricker (1967) observed that there is no subject of tiie curriculum with
science has not many contacts. Besides, science cannot provide the whole or even the major part of a complete
education. While science is primarily concerned with facts, the humanities strive to create a value system in which
facts are judged in the light of ultimate moral and metaphysical truths (Omatseye; 1982). In view of the above,
-there can no longer be any justification for a dichotomy or a doctrine of different culture

Science and technology are two fields of knowledge that interact more closely in the sense of exchanging relevant

information, insights and theories. - It is important to note that:technology influenced the practice of seventeenth
century science through. .. . . . Y -

o the provision of scientific instrument (e.g. clock and lens)
2. . giving rise to a new world view for science and
3:

by influencing the research topics selected for study in early modern science (McGinn, 1991).

By the early nineteenth century, 3 commomnapproach to understand nature scientifically was by mechanistic
philosophy. - Everything in nature was thought to be a sort of mechanism, so, one should understand and study
things in parts, how they fit together and what mechanism is involved-in its coordinated operation. In the late
twentieth century, most technical projects. have both technological ‘and scientific components. One can safely
conclude that modemn science and technology are not only overlapping but also interdependent.

" CONTEMPORARY DEVELOPMENT

Rt ands g i

-»0:-All.countries go through:an evolution of technological growth and development..Countries tend to move through
«several-levels of growth.in; their technological development. . Todd;(1985) ‘identified five levels of technological
vdevelopment starting . with -the lowest-level or -indigenous, and moving through:the emerging, developing,
sindustrialized and finally fo the cybernetic level (see figure1), A country at the.indigenous level derives economic
»benefit from exports of its.natural -resources or agricultural products.. Its finished: producis are usually limited to
the:work of craftsmex} and artisans which Tepresent only a verysmall percentage of the nation’s trade. This lowes!
ileyel may also be,tcr‘r_ned'traditional technology. -A country at the ‘emerging’ level is involved in the transfer'of
technology from outside its boundaries, ]

usually from. developing and. industrialized countries. Countries at the
developing level make decision on the a

ppropriateness of the technology that is being accepted or desired. This
critical assessment of technology is essen '

tial in' order to apply the most useful ones that-will meet the need of the
country, or-culture, . .. . - L i , . | e

Industrialized countries include nations:that are able to provide most of the products and services required for
their people to maintain a relatively high standard of living. Industralised nations are also the'mass producers and
exporters of products for the rest of the world. . The cybernetic. level has. an existing .economic, service and
eqmmumwlqn_industries that provide machines and Systems which process, transmit. and provide information t0
_othpr_s. T)'Plcal ‘Products of countries in this leve]l of technological development .are. computers,  robots, ‘and
satellites, , The United States of America, England, France,.Japan and Germany could be regarded as well
.established industrialized countries and as new cybernetic nations. dat

At present, Nigeria is between the regions of tcchndlogy transfer. and appropriate. technology ' levels of
development. Being a developing country, her economy is dependent on the industrialized world. Nigeria has
abundant resources byt |ack adequate scientific and technological knowledge to transfer the resources into goods and
services. More attention is being paid to

. human resource production in science and engineering a]S well' as
entreprencurial development in the public and private sectors. A number of strategies were 2t up for imp ementing
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:Zzomf:czdpﬁ:lg- On.Scienc.c anfi.Technology. For example, the ratio of science to libe_ral arts .smdcflﬂm*‘:
sBecislized Univers‘lg'man Universities is 60:40. This was equally recog:mf:nded for a ratio of 30 20 in

Furthermor m‘"es and 70:30 in Polytechnics (Federal Republic of Nigeria, 1992). e
cohcksite and . the educational system makes it possible for the average child to have early contact W:d -
il innu:]il:;:?sl/shrela}tfd to science and technology before attaining primary Sd}Og! g;-mlvt:d‘:"g;‘;\cc ;:d
technology with & focu:; 1‘1 :lrlx:l:ri alr.md worrklpg processes.. The system of cducla:;]c;n 1; mfry level. orientation and
exploration of technolo d Sy S s e s i technology at the senior
second 8y education at the junior secondary level and pyeparauon in techna -

n ndary level. The actualization of technology through design, construction and production is to be achicyed at
€ tertiary level. _ :
mc::.‘ere is emphasis on functional education. The secondary school curriculum incorporates pre-vocational 'ia‘rll:d
educal(c'mal education. This is also placed at the same level of importance with 1_1beral a.ns and sc;ep{:es. L ;
stiide lonal programme emphasizes the need to teach science and technology education s_ub)e_cts as actwme;mv:( hic
hand‘ms will ‘do and not be ‘told’ or just ‘read’. As a result, gainful practical activities sx'xch as model l“_‘B'
. icrafts, gardening and farming have been introduced. The students will be able to cultivate prob.lem solving
echm_qu?s through actual experiences in the laboratories and workshops. The Government 18 working to\yards
estal?ll.shmg at least one Trade Center/Vocational School in each local government area of the country as a means
of giving practical training in various craftsmanship towards improved efficiency and self employment (Federal
Republic of Nigeria, 1986). ' :

In order to achieve the objectives of the 6 - 3- 3- 4 educational system, the Federal Military Government sigf{ed
contract agreements with the Government of Bulgaria, Czechoslovakia and Hungary for the supply of Junior
Secondary School (JSS) equipment. A total of 7254 units of JSS workshop equipment were distributed to the States
and Federal Government institutions and agencies (Federal Ministry of Education, 1988). Besides, the JSS and SSS
Syl]_abi were distributed to the States. Training workshops were mounted for technical teachers of pxe-vocatiqna}
subjects using workshop equipment donated to the Federal government by friendly countries (Sweden, Hungary,
Bulgaria and Britain). The Federal Government continues to train technology teachers for Junior and Senior
Secondary levels. The Federal Government started the training of Technical teachers in 1981 by giving awards
under the Technical Teachers Training Programme (TTTP). Recipients of the award were either trained abroad
for a two-year programme leading to the B.Sc. degree in vocational education or for aone ycar programrﬁe’ [or the
M.Ed. degree. The TTTP started as an interim arrangement to produce technical and vocational“subject teachers
aborad. Currently, these teachers are being produced in Nigerian universities, Polytechnics and Colleges of
Education (Technical). ‘The training of this category of teachers is significant because the success or failuré of the
new National Policy on Education depends on whether or not we are able to teach the pre-vocational: subject in
Junior Secondary Schools (Onabamiro, 1984). _

Y0  SeTHOL 2THLET Inuet 9 Ano0EStY duntt zamthl, wtonoecA et BEDDY L& onitng
POSITION Svpeniet ugaetandd zinedsd isbaunsd el ol «vta.r;e-'"ei. wiliasl lanoieany
~ The thrust of the educational system in Nigeria is influenced by the philosophy of pragmatism. The structure
requires astuté leadership, adequate financing, qualified“instructional-staff; facilities and equipment.” ‘Attention is
needed on practical and productive aspects of education which characiefise technology ‘education:**How’a nation
views technology education will be directly related to how it views technology. The Federal Government Policy
on Science and Technofogy and implemientation'programirie’show positive action towards laying a solid.foundation
for the development of science and technology in Nigeria. In the‘light of this development; ‘technology education
programme should be nurtured and allowed to grow to the desired level and status in the han

: Brow 10 B¢ Cesir ane ds of vocational
educator and administrators, & #@an et g AT gtibred Venians s i e o ¢

o et o
v, AT

¢ 3 5 LY ST
Récipients of liberal arts edqqatiqn have be:en‘ il}SPF}{msﬁﬂta% m the country’s attainment of nationhood. As new
goals and objectives are being. pursued,’ attention musj'beipaid:{o activities that are dppropriate for achieving:thé
desired technological development. Altbougp tcchnolt:gy and science are distinguishable forms of human activities,
-they have become critical factor$ of economic and social development. . There:is the need to ttain men and women
intellectually and vocationally. Thc fouqdatnon for_te;hno)ogy a_t the tertiary level is in science education; especially
inmathematics; - physics ‘and ‘chemistry. - Poor:performance :ifi these  sciences-at ‘the Senior .Secondary: School
Examinations (SSSE) makes the goals of technological education unattainable for Nigeria. Emphasis must be placed

on these subjects at this levcl.. _ o - ‘ :
- Technological philosophyincorporates traditional values. It centres its contribution on Nigerian society/aroumt

the acquisition of practical -and ‘applied :skills-as :well. as. basic scientific knowledge. - ‘This. will make mv

ard

atribution to social and economic progress. ‘There is the need to control and nurture the programmes of techno]
:zucation from being encapsulated by general amd science education. C
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