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ABSTRACT

This study had two major related purposes. The first
was to assess the teachers' perception of the new Technioal
College Mathematics Curriculum (TCMC) in terms of six
curricular issues. The effects of the technical teachers
gualification and the type of technical programme on the
teachers' perception were also examined. The second purpose
was to undertake a detailed content analysis of the new
TAOMC in relationship with the curricula of the three major

trades' programmes.

One hundred and five technical and Mathematics teachers,
selected from the participants at the National Board for
Technical Education (NBTE) Seminars, provided the data used
in assessing the teachers' perception. Five professional
Mathematics graduate teachers with sufficient technical
background and Five professional graduate technical teachers'
from each of the three magor technical trades (Building,
Electrical and Mechanical) examined the usefulness and
extent of utility of 50 mathematics topics considered
necessary for the mastery of the contents of the technical
trades' programmes. The instruments used included the
Mathematics Curriculum Evaluation Questionnaire (MCEQ)
and a list of Mathematics topics. The MCHEQ is a 42 - item,

3 point likert type instrument containing six a priori

Vi



scales with high reliability Coeffioient. The list of
Mathematics topics has 50 items considered necessary for
the mastery of the trades' contents of the technical college
programmes! Statistical analyses included the analysis of
variance (Fixed effect, mixed effect and Factorial design)

with repeated measures and the Cochran test.

The following major results were obtained, (I)
significant differences were obtained from the perception
of the teachers among the six curricular issues. (2) The
two groups of teachers concerned with mathematics differ
significantly in their perception on each of the curricular
issues. (3) Statistically, no significant differences were
found between the professional and non-professional
technical teachers. (4) The effect of the interaction
of programme by qualification was found to be significant
(5) The programme effect was significant on the technical
teachers’ perception. (6) The Cochran test indicates no
significant difference among the teachers' assessment of
the utility of the selected mathematics topics in the
mastery of the technical trades' programmes. (7) The
content of the TQMC was found to bo adequate in meeting

the mathematical needs of the technical college students.
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APBREVIAIIONS JND DEFINIZLON OF TERNMS

These terms and abbreviations have the following

meanings a8 used in this studys

ANTC = Mv-onced Nationanl Technical Certificate;
The proposed Certificate of the National Bemrd for
Technical Education to replace the ocurrent
WAEC( TECH)/CQ@ I Technicians! Cortificatos,
which will be awarded to those who will
successfully complete their post=NTC

quolification training in a technieal ocollege.

irtison - This refers to mageni-skilled eraftaman whose
trade sldlls 2re not developed to the level
of a Crafteman. He has +he practical skill

but lacks the theoritical background.

BDy =~ Building Trades; this refers to technical
gollege programmes classified under Building
trades, for example; Blocklaying and
conereting, painting and decoration, ¢fc.

CGLI =~ City and Guilds of London Institutes &
British Professional body that porducts
professional tochnical examinggions for
technicl colleges in Briteln md British

colonised countries.

v



Current Studentd * = A1 the students of technical

Federal Craft
Certificate =~

colleges who sre undergoing training in n
technical college to become skilled

craftsmen,

Flectrical Trades; these are technical
college programmes grouped as Electrical
trades, for example, Electrical Installation,

Radio md Television work (Electronic), etc.

This certificate is one of the three
Certificates awarded to those who successfully
conplete technical colleges by the Federal

Ministry of Education.

Full Technological Certificate, the highest
certificate awarded by the City mnd Guilds
of London Institute, It is profcsaionally

equivalent to the ID.

Higher National Diploma, +the highest
certificnte ~warded by the Polytechnisc or

post=technic1l college Institutions.



JAMB -

Labour Trade
Test I, 1I,
and 111,

Mathematics
Topics =

MCEQ =~

Interational Congress of Matrematics
Bucatipn, o meeting of Mathematics Edueatore
all ovgr the world, held once in every four

yenrs.

Joint Adwigsion and Matriculation Board, the
bodly - chajgei with the responsibility of
conducting first degre¢ admissions into

Nigerian Uliversiticse

These certilicntes are awarded by the Federal
Ministry of Bnployment, Labour snd Productivity
to pragiigally quelified skilled artisans
aecord;nz to the level of competency
matifejted.

Thes¢ are items included in the list of
matherntics concepts, processes and skilla
conafdvred necessary for the study of the
techmigal, trades or progr:nnes.

Mathematics Curriculum BEvaluntion Questiomnaire

Mechanical Engineering Trades; these wre
technical college pyogrammes olassified ns
nochagtical trades, they include mechanical
Englheering oraft practice, welding/

fabrication anong many otherse

xvii



NBTE ~

NCE( TECH) =

NTC -

OND =

Thie refers to Mathematics Teachers Teaching

Mathemnties in a technical Collegee

N-tionsal Board for Technical Bdudation,
a body charged with the responaibility of
acorediting programes mmd maintaining
standards in technicnl institutions in

Higeri s

Notional Certificate of Education (Technical)
the Diplomn awarded by the Advanced Teachers'!
Colleges, or Colleges of Eduention or
Polytechnies, in Nigeria for professional

trained technical tenchers,
Nationsl Eduention Research Councila

Nation~l Technical Cortificate, The NETE'g
proposcd coertificate to replacc the current
WAEC (TECH)/CGLI Parts I and II which will
be awarded to those who will successfully
complete their 3-year training ina 5 -

technicnl college.e

Ordinnry N~tionnl Diplomsa, a Certific-te
awoerded by tertiary institutions like

Polytechnics.
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Perception -~

Secondery
Technicnl
School

S88MC -

Teachers
frade 11
Certificate -

Technical =
Colloges

This refers to the #Mathematice teachers!

and Technical Tetchers'! knowledge, under-
gtending and fheir conception of the six
curricul ar issues raised on the New Technical
College Matlpmatics Qurrioculum as measured by

the MCEQ.

These are éouprehcngive Secondary Schools
offering sme gencral technical courses such
as whodwerk, metal work, basic elcctronies,
etc. whloh arc taught a8 components of
general ¢ducation designed for Secondary
Eduonti.ou; The products of such courses can
only appre¢iate that such sub jeets cxiot,
they do not receive sufficient training to
naster skills for either private or publie

employment.

Senior Secondary School Mathematics

Curriculum,.

The Ccrtificate awarded to those who
succes§fully complete the teachers' grade

two colleges. It is cquivalont to the WASC.

A 3=year post-Junior Secondary School
Ingtitution that offers vocational and
technicsl courses which lead to the

xix



Trade -

Trainecs

acquisition of knowlcdge a8 a craftemen or
naster craftsman depanding on the level of
training«

Technical College Mathcmatica Curriculum,
a mathemnties curriewlum rocently developed
by the NBTE which will soon be introduced in

technical colloges.

Technical Teachers teaching the various

trandes' subjects in technicnl collegoes.

Technienl Tenchers! Certificate, 2 certificat
awarded by  post—technical ocollege
institutions. It is awarded to thosc
technical personnel, who have successfully
completed a one year teehnical treachor
programme in such institutionse It is
gimilar to PGDE.

This refers to » technicnl discipline or

aren of specinlisntion.

Students undergoing professionsl training in
n apeeinlised trade in a technical colloge.

It ham the s-me meaning a8 ourrent students



VAEC b=

WAEC/
(TECH)/c@I
Part I -and 1II

West African BExaminntions:® Cotneil,

These nre currently the certificates awarded
after the sucgpssful conpletion of the
second and third yenr in technical colleges:
it is examined by WAEC in~collaboration with
CGLI.

xxl



Chapter 1
INTRODUCTION

1.1 Historical Background

Goverment involvement in technical education dates
back to 1948 when the Yaba Trade Centre, now Federal
Technical College, Yaba, was established, Prior to that
datey and indeed dating back to the beginning of formal
Western Education in Nigeria, the historical development
of technical education in Nigeria could be traced to
Nigerian Railway Training Centre in 1901 (Fafunwa, 19';'+),
Prior to 1948, there had been some uncoordinated and haphazard
attempts at incorporating technical subjects in the school
curriculum, Taiwo (197%) asserted that among the early efforts
were the Bonny Govermment School and the Hope Waddell Institute,
Calabar, where the curriculum included Carpentry, typewriting,

printing, tailoring and others,

Such early and cammendable experiments by the individual
Missionary and Govermment Schools remained isclated in spite
of the Govermment grant=in~aid for agricultural and industrial
activities in schools (Pogeson, 1987), According to authors
like Fafunwa (1974) and Pogoson (1987), the reasons for this
situation, among others, were the transplantation of the

rigid British Grammar School system with its almost



exclusive litcraey curriculwn; lack of the coxpensive
infrastructurc and spocialists staff to teach tochniocal
subjegts even when such subjeets coxisted on tho
curriculum; the rcrcoption of the Secondary Schools' role
as that of training for the Universitics coupled with the
examination syllabuscs which were geared towards satisfying
University requircments. BEven when Vocational subjccte
were taught, they were not regarded ag being on the same
footing as subjects for the University entrapce cxaninatic .
(even today, the Joint Matriculation Examination conduct:4
by JAMB for admission into Nigerian Universitics has no
single technical subject) and as a rcsult students and
thoir parents seem to have avoidod them. Lastly the lack
of nationally = acccpted sct of goals for Sceondary
Education othur tham a preparation for the Universiiy
admissions, not to talk about the technical education that

was not in existencc thone

In the 1950's, there wns thu colonial Gurernmont offort
to mctify the situation which culminated into tho
catablishment of Tradc Ceatrcs at Enugu in 1950 and Sapecle
in 1955, Thcre was also the establishment of Secondary
Modern Sechools snd experimental Bomprehensive Schools.

The present technical colleges arc evolved from whal used
to be known variously us trade ecntros, tochnical schools

or technioal training schools.
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At the threshold of political independence in 1960,
there was pressure for "economic, social and educational
independencet’, The educational system still remained so
chaotic and with an output that could hardly meet a fraction
of the projected development needs of the emorging Nigerian
Nation (Ighaho, 1985), Fagbuwlu (1983:23) in support of

this setting, clearly asserted that:

If education had been expanded more

generously and with less concern for

employment oppurtunities, the presence

of a pool of trained boys and girls

would have stimulated more rapid growth,

both of the economy and the develogment

of special skills badly required by that

sector for the trpnsfromation of the

society,
This is further demonstrated in the pattern of educational
changes from the past two or three decades, The oil boom
of early 1970 s brought a tremendous expangion and enrolment
in the number of Secondary Schoolse The NBTE's (1984)
"Digest of statistics on technical education in Nigerian
clearly examplifies this point, The record shows that the
average ratio of enrolment in technical colleges to
secondary schocls stands at 1:131« If the usual ratio of
one technician to ®evencraftamen is to be achieved, for the
60,000 enrolment in technical programmes in the Polytechnics,

the Nation's technical oolleges should be enrolling 420,000,



trairees  (Ysbani, 1987 )eCorpared with the 57,600 onrolrent, the
nocd is simply a drop in the ocean. Also, tho introduotion

of the Universal Primary Educ...ion {(UPE) programme in 1976
ncoessitated the expaysion of Grade I1 Teachers' Colloges.
The nut or of such oollcges rose from as low as twd in
some ptates to at least onc per locnl government arca in
all the states of the Pederations It seems that the
technieal colleges, a8 goaparcd to the Secondary Schools
and Grade II Teaclera' Ceolleges, enjoyed little or none of
this educational boom, In the north, most of 8raft Schools
(the then Junior Teehnical Schools) imstead of being
upgraded to technical eolleges, were converted to either
peceondary technical schools or Government Colleges. Some
cxamplcs werc Soba in Kaduna State, Makyrdi in Bemue State
and Pankghim in Plateau State. The situation of techniocal
education in Nigeria is best summariged by Adaralegbe
(1983, 6) dn this way:

It ig sufficient to yemark in passing

that notwithstanding the cstablishment

of 'Modern Schools" in the defunt Western
Region of Nigeria (1955-1979), the opening
of technicsl secondary schools by the .
Federal and State authorities, ns well a8
the creation of Trade Contres/ -

Schools throughout the country, technical
gducation for rural development and the
fostering of n technologieal awarcness
has hardly reccived any meaningful boost,
let alone a successful and noticesable
take off in Nigeria yets.



Howover, to disemss todbhical ecducation at the eraft level,
its philogophy ¢an now be viewed as an integral part of
the Nigerian philosopdy of Education as outlined in the
National Polidy on Bqueation (1981) with cloarly

articulated objegtives.

1.2 Background Of The Problen

The expandion in Seecdndnry and Teachors' Collogea was
coupled with surriculun expansions nnd reforms. While
the mumber of subjects offered inerensed, the gontents of
the subjectd were contimpusly being revieweqd and nmodified
to meet new challenges anl demands, For efanple Mathenatics
Curriculun for Secondary $fehools changed from Traditional
Mathonatics syllabus thrdéugh the "lModern or New Mathematics"
approach to the present ngthonatics syllabuses (JSS and S88)
produced in 1979, The same trend affected the Prinary
Schools and the Tcachers! Colleges' Mathenntics syllabuses:
fron the arithmetic syllabus of thc 1960s to the 1979
nathematics syllabuses, Even the 1979 Grade 11 Teacher
Education Mathenatics OQurriculun is currently under
review to fit into the 6~3=%=4 systen of education.
Furthernore, tlere wore the additional nathenatics (now
Further Mathematics) ang statistics syllabuses for
Sccondary Schools, and optional nathematics for teaclers
colleges, On the other hand, Kyeleve and Oguntebi £4987q)



and shirley (1987) have observed that there has been no
specific mathematics curriculum specifically meant for
Nigerian Technical Collegess But the importance of
Mathematics in Technological Develomment is not in doubt,
This has necessitated the study of the subject at all
levels, in all vocationa/technical courses of technical

institutions,

From all available evidence, the mathematics ourriculum
in use in Nigerian Technical Colleges has been the Secondary
School one, However, the National Board for Technical
BEducation (NBTE)‘ has now been paying particular attention
to this important scctor of education, The Board has been
involved in restructuring the curriculum of existing
technical college programmes and developing new ones to
meet the present and future skill requirement of the nation,
These syllabuses are to be introduced during the 1989

academic year (Yabani, 1987).

143 Statement Of The Problem

In most cases, os pointed out in the proceding section,
it is usually the sccondary school curricula in subjects
like mathematics, physics and English language that get
transplanted to the tcchnical colleges in Nigeria, It is

obvious that such a situation does not urger well for



technical oducation, This is basically duc to the fact
that the philosophy and objectives of technical cducatiow
are substantipglly different fron those of the sccondary
coducations This hps justified the devolopuent of a
separate syllgbus for tochnical oollcges to rgot theso

ob jectives,

The NBTE's neMly dovcloped syllabusos include those
for nathonatigs, intogratcd physical seienccs, social
studios, Erglish langunge, teehnical drawing, descriptive
geonctry and the various trade prograrvies of spocialifation.
These subjects will be exanined under the Nagtional Tpahnical
Cortificate (NTC) and the Advanced Natiagal Technjoal
Certificate (ANTC) which will replaco the current WAEC
(TECH)/City and Guilds Parts I and II at the Craft lovel
and the Technicians/Full Techmological Certificate at tho
Technicim's level, The Federal Craft ¢ortificate will be
abolishcd in the new set upe Unlike the WAZC (TECH)/

CGLI syllbuses which contained norcly the list of topics/
practical sctivitios to be covered, thy NTC and ANTC
syllabuscs arc prepared in nodule spe¢ificationa and are
spelt out in bohaviourial objcctives. The objoetives arc
intondod to be capable of having only ¢nc interprotation.
Teaplers are cxpected to provide evalugtion at the ond of
every rnodulcs Furthormoro, unlike the WaEG (TECH)/CGLI

exaninations which cover only the grade arca of



specialization, the NTIC and ANTC examinations will cover
all the general education courscs and the technical arecas
of spccialization, Infact there are other seyeral
differences in the new curricula as compared to the WAEC
(TECH)/CGLI syllabuses which will culminate into placing

high demands upon the teachers,

with the proposcd innovation to develop and pdopt an
ideal technical college curricula materials and the demand
placed upon the teachers, what arc the teachers? perception
of these new materials with particular respect to mathematics?
Several studies and writers like NERC (1977:12), Eichholz
and Rogers (1973:307), Wawes (1979:119) Bmeruwa (1981166)
and Onwuka (1985325) among others, have indicated that
teachers do not often perceive the underlying philosophy,
objectives, assumptions and design of these materialss

thus resulting in their resistance to the imnovation,

Consequently, the major concern of this study is to
evaluate the teacherst perception of the new Technical
College Mathematics Curriculum as well as to undertake
a detailed content annlysis of the mathematics ourrioulum
to assess whether it will mect the mathematical necds of

the technical trainees,



t«4 ZPurpoge Of Tho Study

T™e nnjor purpose of this study is to asscss the
tenchors! porcoption of the new toehnical college
nathquaties curriculun in terns of six curriocular issues
of comcern. Following the Badrms (1985:86) approach, the
study will specifically asscss tho toachers' perception

with vestcet to:

1« the extent to which the nathenatics curriculun
reetd the general objectives of teaching

ndhepatics at this level md type of educationy

2e¢ tha oxtent to which the inatructional objectives
ralate to the general obfectives of teaching
natlern¥ics and the aextent to which they are

attainable;

3. the mlovmece of the content of instruction;

4. the adpquacy of balance nnd scope of the contents

5 the rossonnblengss of the creganisational struecture
of the eoptgnt of instruvetion; and

6 the femibility and applicability of the teaching-

learnirg strategies,

Another purdosc o6f the study is to assess the offeet
of tenchers' qulifjcation (two levels) and the type of
prograone (thrde levels) on the porception of the teachers
on the technicil collgge nathenatics curriculun,
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It is the resgarchor's intontion to deteruine the
nathenatical topies nostly required and comionly omployed
by technieal college trainecs znd graduates in the study
and practice of thedr trade of specialization; and thus
assess the topics eomonly enployed in the study of the
various trode areas in technical colleges. The study will
equally assess the adequacy of the content of the

nathenaties curriculun.

15 Jugtification ind Significance Of Tho Study

Several Mathenatics Curriculun studies carried out,
such a8 those of NERC (1977), Ohuche (1978), Osibodu (1976),
Igboko (1973), Badarus (1977, 1986), amd Willians (1974)
anong nany others werc dirocted towards Secondary Schoocl s,
Grade II Teachers Collgges or Prinary School Education.
The curriculun studies for technicsl cducation seens nlnost
conpletely unexplored in Nigerine Literature scareh has
confiried that little or na rescareh work has been dore on
nathenaties curriculun for foehnigal colleges. There have
been only four types of Matlenatics Currieulun, ncant for
Prinary Education, Junior Seyondary Edue ation, Senior
Secondary Education and Teaclsr Edueation, in the country.
Though technical education at the Yechniecnl college level
is clearly cnshrined in tho Natjonal Policy on Educntion
(1981, Section 45), with clcarly artioulatod ob jeetives
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and projected inplencatation guidelincs, thexre has becn
no tathenatiés currimluc specifically prepared for
teehnicadl colleges until this present effort. Thus, this
study is deeigncd to proyide a pre-iaplenentation
i1luninative evaluatdion of the varying perceptions held
by the different participants, involved in teahnical
colleges, towardas the new tdghnical colloge nathenatics

curricylun,

Badmus (1985141) quoted Lg wy {¥9T7] o8 saying that
“the bencfit to be destved frou pro-inplencntation study
of this type include, the identification of problen areas
which nay lead to nodification of approasches to
inplenentatione” The study could also help in identifying
neoded sreéns of training and re~training of tcachers and
highlighting of nocded revisions The study will oqually
highlight othcr related issues and deternine whether the
new Technical College Mathenatics Curriculun will ncet
the Matheneticsl needs of the teschers, technical trainees

and future graduntes.

The findings of this study will be of help to policy
nakers especially the INBTE with respect to the
Mathenatiecal nspecte of technical colleges in particular
and technical cducation in goncral. Finally, the study

will provide a frane work for future sinilar research
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offorts in tre other general education (supportive acadenic)

subjects such a® English langusgo, Integratod Physiogl

Sciences and Social Studies offered or to be offered in

Technical Collcges.

1.6 Rggeareh Muostions

This study will attenpt to provide anawers to the

following questions,

Te

Ze

Se

4o

5e

What are the characteristics (such as basic

educational background, basie qualification, the
distribution of the teacheps by age and sex) of
the Mothenatiecs and Teohnical Teachers teaching

in Technical Colleges?

What are the types nnd ages of the Mathenatics
Curricula currently in usc in Nigerian Technical

Colleges?

Aro the vicws of the nathenaties and technieal
teachers on the identified arcas of the now

TCMC the snne?

Do the teachers! qualifications have any

influence on theipr views?

Are the views of the technical toachers the sarc
irrespective of the major types of programies
they teach?
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6e To what extent will the views of the tecachers
on the utility of the selccted mathematics

topics depend on their arcas' of specialization?

7« Will the mathematics curriculum meet the necds

of the technical trainces?

1.7 Rescarch !gnotheses

In order to answer some of these resecarch questions,
the following resecarch hypothesgg will be tested in this
study, The first and second hypothesis are designed to test
the .perception of the two groups of teachers that have
dircct dealings with mathematics in the technical college
programmcse, The third and fourth hypothesjs are designed
to test the effects of programmes and qualifications on the
percception of the tcachcerse The fifth hypothesis is to
test the interaction effecet of the programmes by qualification
on the technical teachers! perception, The sixth,
hypothesis will test the asscsament of the selected
teachers in assessing the utility of the sclected

mathematical topics in the study of the three major groups



14

of technical trado prograuues: Building, Elcetrical and

Mechanical trades.

Ho1t: There will be no difference in the perception of
the teachers on the six curricular issues raised

on the TOMC a8 nessured by the nodified MCEQ.

Ho2: Thore will be no significant differonce between
the perception of the two groups (MP and TT) of
teachers on the six curricular issues raised on

the new TCMC.

Ho3: The technical teachers' gqualifications will not
signifigantly affect their perception on the six

curricular issues raised on the new TCM(C.

Ho4: The technical teachers' najor arca of specinlization
(Building (BD), Eleotrical (H.), and Mechmnieal (ME))
will not gignificantly affect the teachers!
perceptign on the six curricular issues raised on

the new TCMC.

Ho5: There will be no interaotion of prograrmes by
qualifieations anong tha nesn perception of the
tochnieal teachers on the wix curricular issues

raised by the MCEN on the naw TCHC.
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Hob: There will be no significant difference among the
Mathematicsj Building, Electrical and Mechanical
trades' teachers in their assessment of the utility
of the selccted mathematics topics in the mastery

of the technical trades! programmcs,

148 Scope And Delimitation Of The Study

This study will focus mainly on the teacherst
perception of the NBTE's recently developed TCMC to be
introduced in the Technical Colleges during the 1989
academic year, The study will cover all the techniocal
colleges in the country, The non-delimitation of the
eoverage to specific colleges in specific states is
principally due to the cost advantage and proximity of

the serics of National Seminars organised by the NBTE for

*
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the heoade of departments of the vgrijus programes in all
technical colleges in Nigeria, These seuminars took placce
between 2nd February to 21st April 1388, DBesides, nost
of the techniecal colleges in the ¢ duibry have mch in
ponnon with particul nr resvects t¢ the subjecta studied,
exanination structure and certifisatioa, The apess of
interaction between mnthenmatics aund thg other trade

oub jects will be exgloredpbut there will be no further

detailed study of such arceas.

This study is delimited to the neothenmatics curriculuw
dosigned for the 3=years, post Junior S¢dondary Schools,
Teochnical Colleges who currently sit for the WABC (I’ECH)/
CGLI Parts I and II Exaninationse. Other NBTR Mathenatica
Curricula of technical institutions offering prograrmes
below and above this level are not crxaninpd ir this atudy,
such a8 the trade centres, VIPCs' and technic:, colleges

offering the technicians' programes.

Poed back was sought from the mathenatice and
technioal tcachers in the technical collegps. lio effort
was nade to scek feedback f rom the trainges, pagt
graduates and teachcrs in the other supportive ocoursce,
The study did not assess the current status of the
nathenatics subject in these colleges, It, however,
attenpted to identify the tyvpes of mathemntigs progranne(s)

in usc in technical colleges,
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Finally, escept for qualification and the major areas
of specialization, other factors affecting the teachers!

perception were beyond the scope of the study.

110 Smﬂ

In this chapter, a brief historical development of
technical colleges and the current status and problems
of these colleges have been outlined, The slow pace of
expansion in technical colleges as compared to its
equivalent educational levels (Secondary Schools and
Grade II Teachers' Colleges) as well as the non—
expansion and reforms of curricula programmes have been
providod as background information, This has then led to
the articulation, identification and definition of the
problem of the study, The purpose, justification and
significance of the study are equally articulated, Several
research questions and hypothesis are raised which the
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study hopes to provide some answers and test respectively,

Finally, the scope, delimitation and the basic assumptiona
of the study are specified, As the tradition dem,nds, the
next chapter covers the review of related literature in

this ficld of study,



Chapter 2

LITERATURE REVIEW

241 Introduction

Literature search reveals that there is little or no
puhlished work on technical egueation in general and
nathenatics curriculun studies in particular, for the
Nigerin technieal education., However, it is observed
that several studies in nathemntics cwrriculw: and tceacherst
behavigur in educational ipnovations in other types of
education have been carried out both in Nigerins and clsewhero.
It is further observed thnt several studics in nathenatica *
for this level and type of cducation have been investigated
in otluy parts of the world. Mays (1952:576) expresscd
the 1agk of rescarech work in technical education and
advanced some re¢asons for this a8 follows:

The ameun’ of such rescarch has not boen
largc, @ue chicfly to the relativcly
short tire ynce the establishment of
industrial ctucation a8 an organised
school activity and to the slow
development of anlleges and universitios
for gradunte work in this area.

Though this statement was cxpressed 36 years ago, it is

still relevant for the present day situation in Nigeria.

19
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Maclennan (1959:17) equally acknowledged the lack of
scientific and technological research in technical oollegea.‘.
Though the idca has been accepted when he remarked thats
teducational rescarch in technical colleges has not
attracted the same cmphasis," This was as compared to
other cducational institutionse, The reasons and situation
described above for lack of research in technical education
seem to be very much applicable to today's Nigerian
technical cducational scone, Scveral rescarchable arens
such as selection of courses, varicty of classes, teaching
mcthods among others exist in technical cducation
(Maclennan, 1959)e He went further to contend that
yaricty of classcs poses the greatest problom confronting
the technical tecacher at the lower level?'y, He feels that
cveryone knows it exists and yet, it is perpetuatcd from
yoaxr to year, He argucd that "it is only in techniccal

education that the student 1s the victim of imponderables,mt

Consequently, the bulk of the literature relevent
to this study spans from the late 1950's and is bascd in
other types of cducational institutions, Further, most
of the studies reviewed in technical cducation are based
on the tradition in the United States of America, Buropean
countrics and some Asinn countrics, It is then pertinont

that one can only rclate the implication of these studies
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and reports to the situation 1n Nigeria tochnical colleges
in gencral and the current study in particulare. The
gelectod litorature is presentod under the following six
e adinge

1« DModels of Curriculun Design and Stulies in
curriculum issucs,
2., Stulies in Curriculun Innovaitions: the proccss

and the teacher factors.

3, 'The Gencral Context/Programne fotivitics of

Teehnieal Collegos.

4, Studiea in Technical Education.
S« Mathenatical Studies in Technical Colleges.

6, Relntcd Studics in Other Diseiplines,
2.2 Studies In Curriculunm Design And
Qurriculy Issuos

There are various rodels of curriculum design given
by cifferent writcrs :nd authors, However, most of these
designs have much in conumone The stops involved in sone
of those models are merged in others. They differ mostly

in the wse of terminologye
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Orokua £ $961142)  ouflined four najor steps involved
in the ourricwlun (Developoont) planning procoss as

follows:

1« Determination of nins, goals nd objectives;

2, The selection of approprinte leayning exporionces
and the subjeet matter conkent;

3« Orgonisation and prescntation of the selected
learning expericnces; and

4e Evaluation of the leoarnipg outcomes.

According to hin, these steps are intordepondent.
While he doscriped the general objectives »8 Ithe deseribed
school outcones™, he terned tho spocific oncs as "deseribed
behaviour to be attaincg,” In the TCMC, the specific
ob jeetives are coined as perfornence objectives. These two
typos of objectivos secn apRarently nanifosted in the new
TCMCe Objoetiwos arc ncant 0 change individuals in sone
doairghle way, to add to the knowledge thoy posacss, to
onable thon porforu skills which otherwise they would not
perfoyn, to dovelop cortain understandings, insights and

appreciation.

Anong the functions of objectives as identificd by
Omukwa (1981:81) are: "to help selcet content and
dosirsble learning expericrmeesi and that tioy fom one of
the major bases for evaluntion, ! Factors that affcet lecaming

experiences arcv validity, relevance to life, varicty,
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suitability ~nd ewmlations Onmwewn (1981:87) described
contont ¢ the ™mowledge, skills, comeopts, principles,
attitude ond voluce to be learned.”  According to
Nicholls and ¥ioholls (1972), Critoria which econtent has
to matisfy for selootion imeclude Validity, Significance,
Utility, -nterest amd Learnnbility.

Onulva (1981:9) believes that "organisation of
leayning exporiences i3 a crucial task in curriculun
developuenmy beeause it greatly influences the efficiency
of instructitg and the anount of learning that takes place
in nny educatitnal setting,” He went furthor to cite three
priteria Yo be jatisfied by an coffcetiye group of curriculun
oxpericnect as "ontipuity, scquence, integration and
gvaluations' It ig through cvaluation that the success
or nocds for woviaion of a curriculun are ostablishod.

Most of the ejpd oriterip have formed tho basic itens of

tho instrurem tg bo uscd for nsscssing the teachers

porceptione.

Havelock: (1971) ecurriewlun dosign nodel as poviewed
by Shirley (‘34) has theee stupe: Resgareh, Dovelopnont
and Diffusi{ (R, D and D). It is obvious that the stops
in Onukwa (31) noded are basically contained in the
developaeni €vel of that of Haveloek. In the Havelock

nodel, Resich entnilse basie rescarch to identify the
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problens and offer sgue sugrestions to dovolopars. This
leads to tha dovolopuont of idca® for use which are well
covered in Omukwa's (1981) nodel oxplained above,.
Diffusion is the dissonination of thesco developed idcas
(ourrioulun) to the schools (reeipicnts).  This last step

will be token up in detail in the next scetion,

Hawee (1979:33) advanced aix stops involved in

planning currieulun change as follows:

1« Gathcring inforuation on the contoxt,

2y Deeiding the ains and objectives,

3. Planning a strategy of changes This entails
nanpower, naterials and tine,

4, The aetual curriculun developnent,

5. Inplenentation in sechools, and

6. Evaluntion,

Hawes (1979) felt that most curriculum planners do
less on the Tirst ptep as compared to the other steps.
The second, fourth and sixth steps of lawes model seem
well reflected in fmukwa's (1981) model, However, the
evaluation step in the Hawes (1981) model is meant to
be carried out in all the other fiye steps, It seems that
the first four btQps have been executed by the National
Board for Technical Bduwoation (NBTE) with respect to the
new mathematics currieulum planned for Technical Colleges.
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It is, however, difficult in assessing the adequacy of
coverage of the third steps. But the curricula are
rcady for step 5¢ Implementation in schoolse This is
confirmed by the NBTE Executive Secretary, Yabani (1987:5)
when he said that; "the syllabuses for the new National
Technical Certificate (NTC) and the Advancud National
Technical Certificate (ANTJ) developed by the NBTE will

be introduced in the 1988~89 academic session.”
2.3 Studies In Curriculum Innovations: The
zxgggaa ang :i!‘:ﬂm: I:Qngrs

Onukwa (1981) 4dentificd three basic elemonts in the
educative process of curriculum design. These are the
society, the learner and the tecacher, The necds of these
groups arc very crucial im curriculum planning. Mackenzie
(1964), on the other hand, identified six detorminers of the
curriculum as follows: tcachcrs, students, subjoot mattor,
mothode, matcrials and facilitics; and timee According to
him, all these are influenced by the cultural context in
which thoy operatc. Thesc determiners arc ususlly the
tareGte of charges According to Mackenzic (1964; 406),

"the six determinore vary in their significance from one
instancc to another, Yet there may be many situations in
which the negloct of one or more of thc dotorminers may
lead to failure to bring about desircd change.® Sopa of
these needs, are roflccted iy the paper by Towe' (1987:2),
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who is the éirector of programmcs, NBIL, He pointod out
that, the doterminants of the ourrioula of the technical
colleges Aevcloped by the board included "the nceds of
the society, the nceds of the individual students; and the

demsnd of the diseipline of knowlodgo."

In fact, there seem to be soveral cxamples of
currioulum that have been developed and introduced that
have not last long. The Entebbe lathematics and the
Modern Mathcmatics amorg others scem typical examplcs of
such attempts at curriculum renowal. In an answer to the
question: ihy have some curriculum revision or change not
taken root, whilc some othors have? Okoke (1981:114)
idontifiod cortain factors that must bo considerod for any
curriculun rcncwal to be offecetive. These factors cenire
around tho teachor and resources. Sho felt that a
"genuing innovation does not oeceur unless tcachers become
Porsonally committcd.” She re-soncd that, "bccause new
cwrricula or cven new methods ecall for knowlodge,
underst-iding and other gbilitics that the majority of
teachcre do not posascss, a well-designed curriculum may
fail to be adopted or c¢ven be condemmed." Sometimes the
langusge used may present some misunderstanding. In this
study, the teachers knowledge and understanding of the new
TCMC will be asscssed. Shipman (1974:28) commented on the
assunptions which arc wrongly made that "the teachers in

goneral ere yeading widely in the theory and practice of
their own subjects.”
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In the same spirit, Onukwa (1981} mad Wain (1975)
idonmtificd teachers as the key faotors in the operation and
or the success of curriculum, They felt that teachers are
indispenssble in the educative process. In the words of
Orukwa (1981:65): "In the finel anglysis, it is the teachews
who not only detertdne what actually is to be learmed but
also largely ocontrol the lcsrning oxpericnces that go on in
the classroom.” To Onukwa (198%:66): "Tegehors who have
the rosponsibility to implement s proposed curriculum do
not function with a blank background, They have their
personal values and notions sbout how cducation should be
oriented. These values and notions can hamper their
proper understanding of the central ourrieulum intentiona,"
It is thesc¢ personal values, and notions held by the
teacter $hat this study aims at assessing with rempcet to
the new Technical College Mathematics Curriculum (TCHG].

It is Oladele's (1985:49) feelinge that "no new

curricuylum can achieve the desired result unless among
other factors, the teachers to implement it are appropriately'
traineéd and properly initiated into it." On the status of
teachers in curricwlum implomentation, Oladele (1985:51)

again, strongly argued that:
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There is ng doubt that the successful
impl emontation of any new educational
amme, bp it for primary, secondary
or tochnigal institutions, deponds, among
other thimgs, on a sound and appropriate
teacher education programme as expresscd
in the NPE that 'mo educamtion system can
risec sbove the quality of its teachors,’

Besides the tbacher factor, thc organisational
structure of schools' control aud management equally has
bearings on curriewlum imnovations. This factor also
seens well reflecfed in much literature on the dissemination
of new curriculum Or curriculum revision. It was Layton

(1978:114) assertion that:

The Yarying perceptions of innovations
held by different participants appears to
be ona comion elemcnt in a number of
accounts of 'innovations without change',
Many propescd innovations entail
substantial organisational changes and
attitude shifts which arc not easily
achieéved. (lasses may be formally
constituted g3 'de-streamed'! but
teachgrs stil)l 'stream' in the mindj
subjeqts tcacdhing may be replaccd by
integrated stadies of one sort or
another, but towrrary disputes mnd
teacher status an¥letics of toen follow

in the work.

In this study, it is such varying pergeptions of the
technié¢nl and mathematics teachers in tha proposed change
in mathematics that are of interest apd will be ssacssed,

It is ghvious from the foregoing th:t the ebodce of the
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teacher a8 the central variable in this study is not out
of context. Layton's assertion seems true «f the now
tochnieal colleges curricula beon developede The design
of the new curriculum as compared to the previous one, is
difforent, and it is propared in module specifications.
Physics is replaced by Integrated Physical Scicneces. The
structure of evaluation and ccrtification is completely

differcnt.

Discussing the diffusion of ncw idenas, Howsen (1978:
124) gave its two meanings a8 'sproading' and
tintoruingling'. These two muanings arc of equal

importance in education. He wrote fthat:

New ideas Ave not fed in 2 vacuumg

the teacher or person introduced to

the new idea alrcady posscsscs ccrtain
beliefs and will automatically iuntcgrate
the new concept in torme of hig
traditional pattern of understanding.

One gots intermingling of idcas, n
diffusion, with frequently an uncxpccted
or even undesirable resulte Such a
misinterpretation of now ideas is hot now.

On the system of currieulum control, Howson (1978:131)
felt that: "ecntralised control of curriculum, although
Perhaps discouraging innovation and independent nction,
does ensure that new idcas snd mcthods are more reandily
disscminnted.," He suggested that, "in this caso, it is,

however, vital that adequate provision is made for
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in-ngrvico training." He foreafully argucd that, "new
jdoas are best neeimiletcd by well—trained fuachers. Only
they will be competent to reject the bad and weloome the
good, and to remcdy deficicencice in now matexidsé? The
implicntione of Howson's remarks are obvious given the
nature of comtrn]l of the cdurrieulult undor this study.
This curriculum muurng others {9 doveloped by the National
Board for Technical Collegos (IBTE) to bo used in all
technical eollezcs of Wigeriae This model of curriculum
making is what Badms (1985:39) quotcd Skilbech (1973)
as termod “rational deductdve focision making which takes
effcet in a centrally dominstel curriculum aystems" As
if o confirm this, the dirgeter of programmes NBETE, Towe

(1987:11) wrote:

Vith the promulgation of Decrec 16 of 1985,
the Board is no¥ now nly just cstablishing
winimum standaxts of tichnical education,
it is also thc Ju~lity control ageney for
technicnl cducasion in the country,
outsidcs the uniwersitiss. 1In this

regard, it hoes =psponsibility for
acervditing trogrumck {2 tochnical
oolleges beforc they criw their students
for any nationnl examinatdon. The schere
whioh shall take off vith qdyisory visits
poon will be bascd on the Nevisions of
the Boards National Standardx for Tochnical
Colloges and the new curricula =nd course
specifications for the new eortification
systen to be introduccd.
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Badmus (1985:40) gave the gre~test weakncss of this mode
of curriculvm control as being that: "teachers mercly act
as furationaries in a bureaucratic system and play a very
limited part in the systom and thus play a very limited
part #n the oviculum development activitics." He,
however, suggested that; "this linited role of teachers
is of ten justificd by lack of sufficicnt knowledge of
curriculum devclopaent on the part of teachers.”" But the
teachers! role in curriculunm implementation as enrlier
reviewed above is very cruci-l. It must be mentioncd at
this point that the models of curriculum diffusion are not
discussed since this study is a pre—-implementation one.
However, from the serice of seninars planned and used for
the dissemination of the curricula naterials to the
technical college teonchers, the NBTE used what is termed
"the central periphirsl zpproache" It is, however,
nocossary at this point to review the existing contczt
and progroune activities of technical colleges to
highlight the proposed change.

244 The General Conext/Prosrame Activities

Of Technigal Collczes,

In the presont 6-3-3-4 structurc of education,
tochnical colleges will have the scnior secondary schools
and the Grade two teachors' colleges 18 its equivalent

lovel of cdueation. As pointed out by Safolahan (1987:7),
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Kyclove and Oguntebi {19G7a: 12) and Pagoson (1987), they

will take the second 3 in the 65-3-4 systony The

objectives md aiuns of technicnl edueation, irr¢spoctive

of the level it is provided, are outlined in the Hational

Poliey on Education (section 6:49) as follows:

(a)

(b)

(o)

(d)

(e)

(£)

to provide trained manpowcr in applied Seiemce,
technology nnd conmerce, particularly at sub-
professionnl grados;

to provide the technical knowledge and voeational
skills necossary for agricul tural, industrial,

commereinl and oeonomie devel opment;

to providc people who ¢an apply scientific knowlcdge
to the iuprovenint and solution of environuental

problers for the usc and convenicnee of mans

to provide an introduction to profcsaional studics

in enginccring nnd other technologics;

to give training and inpaet the nocessary skills
londing to the produetion af craftamon, tochuicians
and other skilled pe¥sonnel who will be entorprising
and sclf rcliant, nd

to ensble our young non and wouon to have an
intelligent understanding of the inereasing

conplexity of tochnology.
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From the shbovy teohnincal/yocational institutions in
Nigerin in goneral are expedted to ploy throo rolosi: Thoy

should provido:

(1) vVeeational courses intended to ncet the
ocaupational intercsts and carver nceds of the
indiﬂdu;ﬁ.

.(:IJ.} Manpowar trainin: programe intonded $¢ hHeot
social and ceonomie policy goals of govprnuont,

and

(iii) Industrial training prograrmes intopded to ncet

the skill rnoeds of enploycrs.

The asbove objoctives nnd roles of teochnical golleges will
be provided a8 background infornation to the Ycachoms who

will forn the sanple of this studye.

Teehnical Educstion a8 argued by $ofolghan (1986:6),
like nost educational prograrmmes, has three najor ains -
the cultural, disciplinary and the u$ilitqrian. According
to hin, "exposure to technical cducntion glves onc sone
knowledge that one would othcywise net have h-d, given
risc to the cultursl nspect; whilpr the behaviour patterns
of naterials and theoir rcspopgeea to different treatnent
is bound to instill sono djseipline into the observer." In
ﬁmt'. voeational courscd pffer a diseipline of their own from
which nzn has = lot to leatms The utilitarim ~in is

obviously not in doubt.
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To achiove 'ho sbove ains, tochnienl collcges in

Wigorin, ae showa in the NBTE's (1985:89-169) report

of for sbout twenty-cight (28) difforent trade progrannes

under the following four najor groupings.

(a)

(b)

(e)

(d)

Hochapicol Foginceping Ixndes:

Motor vehicle mochanic work, wolding, Metal
Fabrication, Mechanical Enginecring Craft,
Instrurnent Mechanie, Fourdry, Agriculturnl Mechanics
andj Vehicle Body Building and Pancl Beating and

Spray Painting.
tri neo ndes:

Rofrigerntion apd Adr-conditioning, Elcctrical
Installation, Telecomrmunieation, Radio and

Teluvision, -and Auto Elcetrieal.
Bullding Trodos:

Blocklaying and Conereting, Carpentry and
Joinery, Fluobing, Painting and Decorating, Furniture
and Machine Woodwork, and Architoetural Drafting.
Businoss Janention And Othoxe:

Tyring and Shorthand, Book=kecping, Hono
Fsononies, Hotel and Catering, Footwear and Leather

Craft, Cereniocs, Phatography and, Printing and
Gmphio Arts,
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Kyoleve and Oguntebi (1987b:4) and Pogosan (1987:7)
have deseribed the four core subjeets currently offcred in

tochniecal colleges as follows:

- Trade of spreceialisation with four sub-units as
Workshop practicc, Craft theory, Craft Secience

apd Caleculatior, and Trade Drawingse

- English langunge
- Mathenaties, ~nd

- Physics or Basie Seicnce.

The tradc of specialisation could be any of the twenty-
eight trade program.cs outlinced mbove. This study will
focus nostly on tho technical teachers in the first thyeo
najor trade arens: Mochanieal, Blectricnl and Building
trades, This is nainly due to the few technical colleges
offering business cducation courscs, Bediscs, business
education coursea were not covered in the NBTE's series of

scninars for the heads of departrents,

In technienl collcges, there nrc presently threc
different types of gxaginations condected by different
bodiess The first is ¢ho WAEC (TECH)/City ard Cuilds of
London Institute purts I and II. Thoso gxenipations are
takon at the end of the soccond gnd third ycar respcetively

in the 3=year prograrmes offercd in Technieal Colloges,
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Thia oxarination covers only the trade of specialization.
The sccond is the Federal Craft Cortifisate Exanination
vhich is internally oxsnincd by the eollege or centrally
at the state level and cover all the com—oourm;a. The
third is the labour trade test Grade II, conducted by the
Foderal Ministry of Labour, Boployment and Productivity.
It covcre only the trade theory and workshop practice.
Like tho Pederal Craft, the trade test is usually oxanircd
at the end of the progranne. The New Curricul o developed
by the NBTE include courses in the Trade of Specilisation,
English 1langunge, Mathenmatios, Socinl Studies, Technieal
Drawing, and Integrated Physical Scicnces, These cowrscs
will all bo exanincd under the National Technieal
Certificatc (NTC) and the Advanced National Technical
Cortificate (ANTC) to replace the WAEC (Tech)/CWI Parts

I and II. Tho Federal Craft Certificate and the Lobour
Trade tests will be neent for seni-skilled craftsmen or
artisan on guccessful conpletion of their training in

trade or vocational contros,

2.5 Studics In Tochniogl Bducation

YUnlker (1960:4) in a wvicw of Hinnincer's report
on the technical institutcs in Aperica and its inplication
in enginecring education was of the opinion that, there

should be equal recognition attachcd to the entire spectrun
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of technicnl gducatlons #e pdvanged his contontion in
the followipg words:
A stricturcd syston of tochnical cdudntion
of this sort is workabloc only so lowg as
we honor all parts of it, It cannot work
if we stigratize sonc of its parts as boing
inferior to certain other of its parts,
A student is not willing to entor a
prograrre that he knows is gonsidered
inferior, even if it happepd to bc the
progranne best fitted for developing his
particular interesk, abilifios and
arbitions.
He further recarked that "it is neecssary to have both
Flunbirs and philosophers; and tiat unless quality
cducaticn is provided for both, neither our pipes nor

our idecals will hold waper."

In a rolated roview with inplicetion for induetrica,
Leancr (1960:1, 4) argued that the shortage of spientists,
engincers and technicimns was not a goarcity of Individuals
but the shortage of fully educated yotentiais inh these
ficlds, He identified one inpret ¢f tho roport on the
industry as it rclated to the engirccring toan: engincer,
technician, and eraftsnan. Fe ggually lonented over the
acute shortage of these persognel and identificd sone
aspects of the curriculun thnd the industrics nceded:

"Publie equoation should, bowcver, provide students with
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a high degrec of proficiency in their c¢hosen brond ficlds

of technology, solidly supported by technologicsal prineirles,
soupd working knowledee of ngthepaties, basic seicnce and
English", Fron the industrizl point of vicw, when this
fails, there is gnp which thoy nre¢ forecd to fill for such
cnployces, The present efforts all point towards these

goals.

The study by Oyencye (1980:39) on thc problen of
solf-allocation in the planning of wvoeational cducation
in Nigeria scu® to confirn the views oxpressed by Walker
sbovee The sanple of the study comsisted of owver 400
rinary sehool pupils in four schools randorly selected and
stratifiod by class and location in two Yoruba towns of
Oyo and Bdes Tho instrunent uscd was a questionnaire,
The study tested the attitudes of the pupils to vocational
training, They were to choose five jobs they liked and
five they disliked fron a list of twenty. The pupils!
odueational preference and their dispositions to eraft

ol skilled training were oxanined.

Mnnlysis of the result shows that as ruch g8 48
pereent of the s-npled pupils would prefer White—collar
Jobs; 33 % cspired to skilled work, 4% to trading; 4%
to other namal occupations and only 1% to faruing. With

respect to the pupils' Socio=oconoiiie background, pupils
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fron the high socio-econonic background =re least disposcd
to skllled work. This roflects the pegeoived opportwnity
struwoture availsble to then and the types of jobs they
expeet %0 20 into in the futurc. It is also o reflection
of the valuo=orientation of the pupils! fanilics.
Sirdlarlyy girle were less interestod in skilled work than
boyse The pupils nain reasons for their preferonce of
White=collar jobs were: Incooe 300, the social prestige
of the job 2T+, working conditions 17:, fanily influenco

and mdvice 27,

The rescarchor concluded that pupils paid lcess
attention to their capabilities, national ncods and the
opportunitics of ontry into the occupations than to the
conditions of the jobs, the prospoots of "getting on"
generally were viewed in terms of the nonetary advantages
and the social prestige attached to the jobs, Most
inportantly, the results show that unccortainty sbout
adrission to a gramer school appcarcd a strong factor
notivating the intercst of sonc of the pupils in craft
training, Although the subjects uscd in the study wore
linited to princry school pupils, there is anple covidunce,
as pointed out by Kyolove and Oguntcbi (1987a:9) and
Towe {198714), to asscrt that tho pleture is not all that
dif forent at the sccondary school lewvel, It sewus
unfortunate that the sanc pereeption is held ecven by policy
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naknye as could be found in our National Policy on Education
Scetion 19 and 20 that:

The »mior socondory school will be for

those dale and willing to have a conplete

gix ycar wpootndary cducation, dss Trade

centrog and &4pdl ar voecationsl contres

will also nec® to be expanded to absord

Junior secondaty school lenvers who ocannot

procced to the sanior sceoncnry schoole.
Unfortunntely, the 1last senterce of the above statenent
sugerosts that only left overs age good for voecational
eduweation, Since the National Pdlicy on Bducation haa
continuously been reviewed, tlere ig hope that scetions
like those quoted nbove nay receiva sone nodification.
But the problen with technical eduention at this level
arc not new, Yabani (1987:3) lanented over the situation
in an address to the "National Workshop on the roles of
Technical Collecges in Nigerian BEdueational seenc." He
felt that the decarth of skilled eraftsnen in the country
needs to be onphasizeds Ho furthopr obscrved that: "right
fron the beginning, little enphasis was placcd on
technicnl cducation in general, Looking back to our
Pro~indopendence ora, we have vory little to show on this
aspeet ®f cducatione” On the cxisting conditions of
technieal calleges, he felt thnt: "Even for the few
technical eolleges that are prosently oxisting a lot

renning to be done if the nation is to .mko voentional

education a tool for national d&welopwnie?
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The swinary of the current situation of tcchnical
education and technienl colleges in particular is given in
tre rcport of the Federal Ministry of Education on its
porfornonce during tre fourth National Developnent Flan
poricd (1981=1986)« The roport in rcspect of toehnical

eduecation is nothing to write hoes ahout.

In the words of the Guardian (28/2/87) aaptioned
"Low narks for tcchnical education,™ the Editor lancnted
over the unpleasant contradictions between our professcd
prioritics on the one hand and the negleet of the spesific
actions ncedd to realisc then on the others It furthor

stated:

#The report reserves its lowest narks for
the technical colleges of cducation which
it calls "glorified socondary schools"
with neitler workshops not laboratory
faeilities,"

It scens we need take o cue fron the words of Rawlings

(1983) who pointod out to his eountry nen that:

To survive a8 a nation, production mad
efficicney must be our watchword,

Populist nonscnsc must give way to popular
or unpopular sensc .es to sciontific and
technological sensc whether it 4s popular
or note Many of us have epent too rmeh
tire worrying about who owns what. But
there is no onwership without production
firete The only resources which do not
have to be produced are those given to us
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by nature and these must bo uwsed for the

benefit of all the poople of today and

tonorrow. Everythine rust be produced

and until we pll fully rccognisc and

net upon this fact, we shall be deeceiving

oursclves with onpy theoriecs,
The fact fron the sove is that, all over the world, it is
wol=known that cducation has been used a8 a tool for
national developuent but what is termed developoent is a
creation of skilled technical nanpower of all types, But
such n skill cannot be effeetively developed without a
good background of nathennties., The inportance of
nathenatics in seientific and technological developrent

is not in doubt.

Professor Mohaured (1987), the Vice=Chanccllor of
Ahnadu Bello University, Zaria, in a wellcone address to
the 8th Anmual Conferance of the Mathenatical Society of
Nigoria held in Zaria was of the view that: " This nation
mst realisc the inportance of nathenaties in the
sciontifie and technological progress of the country,.”

At tho sano Confercnce, Tafide (1987), equally deelared
that, it is only when we arc able to crca®e an apprecianble
popul ation of nathenatics litoerates through inproved
nathenaties gducation offered by noibers of thu nathenatical
socicty and other similar hadics that our tochnological

take off omr Y¢ a roality. Seversl otlor stadics such as
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Wallens (1960:14), Scuper (1960:32), Cottorell md Snith
(1960123), aguong nany others on pre=apprentice, ayprentice
and tochnical education, have indicated the inportance of
nathenatics in these ficldes Ve shall at this junetyre,
take a look at the relatcd nathenatical studics in thie

ficld of cducation.

2,6 Mothengticnl Studics In Technicgl
Qollcgege

Apcording to Roserbloon (1983:235), nany leading
nathetinticians like Felix Klien, John Perry, E.H. Moore and
Moris Kline have been advocating for a long tine the
teaching of the application of nathenantics, He is of tho
opinion that the situation still renains uninpressive and
lanentcd over the situation in Aporican Schools with the
staterent that:

Souc toxtbooks and other curricular
aterials have beon provided by
inddviduals and groups, yot applications
ar¢ hardly nentionod in schools. In
Anorican Sghools, the nost widely taught
applications are the so-called “Social=
EPplicatiom" ese Hvon though
nathenatics is an integral pert of nost
vocntional sche~’. progrmuies, the role
of nathenntics in the skilled trades is
not nentioncd in school textbookse

This situation seers virtually identical to the
Nigerian technical colleges in which nost of the

nathenatics textbooks hardly contain any vocational or
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Trade qucstions. Roscrbloon fyrther suggested the
introduction of aprlicntion of pathenaties into the
curriculu: by incorporating thon into the oxisting one;
that i8, to teach the nathenatical ideoals snd their
application in close proxinity te ¢ach other., Here, the
role of the teacher readily cones 4into play. In this
regard, Roney (1960:5) outlined the nost cssentinl
attributes of m effoetive teacher of tochnical subject
natter as Yfechnical conpeturpe, industrial expericnce and
podagogy." He contended that ¢von though the attributces
are not now, thore is nced taQ give rclative weight to each.
Thoso attributes are equally ecsential to the tegehing of
natheugtice in such technical collegus. Roney further
obscrved that: "Teacher Education prograries designed for
other Jurposes do not provide the technical apd scigntific
background requircvd in this field." This statcunent is
partly true of our teacher education prograrmes, Except
of reecnt, university teacher cducntion programnes in the
countey are geared towards the preparation of tcachers for
teaching in secondary schools and teachars' colloges only.
This stuly will attonpt to 2sscss the acadenie background

of nathenatie# tcochers in Technical Colloges,
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Fitagerald (1976:42) conducted a conparative study
between the contonts of the school engincoring craftsoon
and Technicians' nathennties syllabus with thosa of two
industrial trainirg schools. Training officors wero
intorvicowed to asocrtain if any nathenatical tests were
onployd in the soleciion of trainecos. Ho arow up a list
of nathenatical concozts, processcs or sgkille which he
felt would be degir-vle for potential =spprentices to havo
net at schools and £ have gnined sone conpetenco referred
to a8 "conpetenes list." This list secred to bo noro
detailed than - the achagl eyllzbus. Fron the interviows,
he arrived at souto assesacemt of the levels of competence
that industwioa 444 in fact ascepte The results showed
that certnin topPica such a8 ealeulntions based on fractions
amd equntions werg likely to be not by approntice and
consideraple conpetence is desirablo., Howover, acquintanee
with several othur iters (e.s. Pythagora theoren) wore
necessary but particular application of these nathenatieal
ideals to workshop practice was not oxvocted initially.
He nctieed that thore are some industrial operations with
no eclearly jdontifisble wathenatical arcas, Howsver, there
arc othera with sovo intrinsie logic mmd nathonatical |

content in thon. He eited the followings
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Sratinl ideas (raoding Aravings in [irst
and socon? anglo projoction).

Idens of coord inate (coordinate
dinonsionineg and eontrol bonrd of tho
fug~prosrnicd Lathe) Addition amd
substroetion of doeinals (Foeler
£Narea ).

Units of neasurewonts;

Reading scaleo napd interpolation

(rule, dins, ote

Idca  of limite {tolurance, GOwNO-~GO guagoes)
Flow diagrans (to doseribe a particwlar
I'O‘Ilfine)"-

- The inplications of the study to school mathcuatios
ageording %0 hin, suggust that all wa® not well with the
teaching of nathengtiss For industrial workers., He then
sugpested "o sorios of groded coupotoney tests, starting
at a very low lovol but with high pas8 narks, 80 that a
pass qloarly indicate oonpetonce in mm identifiecble sot of
itense The ovaluatien of sueh a conpotemoa will oeortoinly
be based on the objoctive nodely The iuplisation of this
study to $le Nigerian situatign is quitc oleasms  Howerver,
the teaphing of such mathemgtics in techuical colleges
faces a lot of potemtial problems Since many mathematics
teachers Llack the techninal background for effective
teaching. The WA ®C (1982-85) Chief examiner!s report
shows a consistent non—esttempt or poor attempt of

questions by candidates on the technical section of the

WASC/ACE 'o! level mathematics graminations.



47

Bereson and Robinson {1982) undertook a study of the
mathematios requirements for loresl technicians and
practical engineers. The study focused mainly on
electronics, olectricity and control systems which was
examined in the light of their mathematical needs both
while in college and on the job. The study also
investigated the infleucne of technical advances (computers)
on the mathematice omployed by techniciang and practicsal
enginecr? in the industry; and changoes in the mathematics
ourrioyiun in oolleges of technology as a result of
inoreasing technolegical wophistication of local indugiry
anang otherés The studyutrilised reepanaive ovaluation
and textbook analysis and included interviows with senior
personncls in eleven loading Ierasli cleetrical/electronio

industrics. The reosult revealed that:

e« the mathematical tools presently at the disposal of
teehnicians and practical engincers in lsyacl
generally meet their day-to~day job nceds bhut the
ability to apply mathematiocal kpowledee loarped in

oollegos/or high schoel is of ten lacking..

2, Those involved in tochnological cducation veiced a
need for drastically rovamping the technical high
school mathematice programme, including & sharp

reduction in time devotcd to logarithms and
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trignometric computations, exploitstien of hand
calculstors and an earlier introductiew to logic,
matrices, determinants, boolen algobra and

differential ogquations.

34 The oorrelation betwoen tho formal study of
xathomatice andg its application to tochnical

subjeets was unsatisfactory.

The resgardters folt that this findings were duo to the
fact that: ™“he secondary £hocl mathematics programme
nay be appropriate for the university bound studonts but
not to students fa technical schools wheac needs. sre guite
different." Furtigr, they felt that "the level of
mastery of mathematiom of graduates of the lowerwacademic
track vocational progrmwyme is quite minimal. Thoyargued
that "thie situation imporc® a serious handicap on all
graduates of this track wh¢ may choosec to continuec with
their studies at a higher letel."” The academic
diserimination against gragates of tuchnical collegos. in
the Nigorian FEducation smmtem tallics well with these
remarks, In most admisdion ¢xercises in Nigerian higher
Ingtitutions, especially the unlversities, only successful
graduates from scoondary ashodls and tcachers! colleges

are gonSidered as compaped to their teohnieul oollego



49

oountoerparte. Thir is usually bascd on assumod
doficicnecy jin academic standgrds of technical colleges'
products. The rcscarchers comoludcd with this romark:
"Byt most of all, the study pointa to an
urgent need to overhaul gj obsolete
scetmdary school mathematics programme
in vogational schools ineluding
additional preparation for the seccondary
school tenchcer of mothematics to make
him more awnre of tho wses of mathomatics
in the technpology programues. i
This finding 1s directly reljyted to some of tle aspects
of this study in which tle secondary school mathematics
ayllabus is ourrently used in techpjeal colleges in the
country, I{ scems the now mathematics currioulum is

obviously preparcd to correct this agnomalous setting.

Adams (1959:20) discussing viftalising mathematiecal
teaching dwelt on t he historical develorment of the subjecte.
The eontinuous develoment of the subject, he felt, has
been sfimulated by scicntific and technological requircments
among ¢ther factors, He was 8f tha opinion that: "for
engincers, tho subjeet is a magns rather than an end,” It
scem8 rcasonable and logical to mrgue that what is
aprlicable to the enginear at the high level may directly
bo applicable to the craftsman at the low level. Under
this teaching approach, he illustrated and deacribed
some Of the wide ronge of visual aids uscd in mathematics

toaching. The modcls were discussed under two=dimentions =
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Dynamic and threo=dimertions - Static and Dynamic,.  imong
those modols most epprdpriate to tochnicsl oollege situation
are soc plagy table, descrminant oxpander, piston
displacoment ourve tracer, prisms cut into 3 pyramids, and
wolune common to 2 amd F intersecting eylinders., The
importance of models in teaghing mathemantics is not in
doubt, In technical sityatigys, models ftend to refleet

the real life situation 3mdl theSr assiztance hecomes ovon

more apparent.

Rolf (19%2:199) 1in a survey of the role of applications
of mathematic® in mathedatics cdueatin in tie Federal
Republic of Germany, gave a general Prefentation of
rocent developments on 4hg levels of the debate on
mathematios cduweation, ¢f the eurriculy, %extbooks, md
of school practice amd pPojcets wrionted towards
applioations. 4t the lewrl of technigal college, he wrote:

In the school that provided $ocational
education belopging to Sckundarstufe 11,
aprlication of mathematics, ngturally
have played an Jmportant rqle in
preparing students for indisdidual
vocations md ¥rades, althovwgh not in
the sensc of mathematics 20dolling.
It is orly rcoektly that the a¥%tention
of established mathomatics cdwyators
has beon cavehé by thid type @f school.
I am not sure whethor thfs type of school hae gaught the
attention of established mathemadics educatore iv Nigeria

since there is little #0 show kn thls dirvotion. XA
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reported by Rolf (1982), nttempts at reform are fased with
diffieult problems. In order to solve them, the author
supgeated thot: "the present inefficiency of nathenotics
ecducation in the vocational schools muat be remedied, ond
the profound technelogicsal changes in the verious work

mettings taken intoe account.”

This report seems to coincide with the presamt efforts
by tie (NBTE) to redcem the situation of Nigerian technionl
ocllegeas HRecontly, the NBTE organised a national workshop
on the "roles of techniecal collegos in the Nigerian
Bduecational Sccnc in the late 1980'a and beyond.” Several
Papers on various sub=-thomes including curricvium proposals
ware discussed with an aim of evolving a nationsl polioy
for the techniocal colleges, The German gsituation expressed
nbove was eonfirmcd by researchers like Straesscr (1983:239),
Blunm (1983) and Knox {198%:237) who expwesscd the
situation a8 follows:

The Reareh for an identification of the
right way to solw s voeationnl problem, -
the mathemitization of the voc~tionsl
situation, e.. turnd out to be twicc ap
difficult as the caleoulntion itself,
Apprentice often fail becawse they

cannot corrently relnte mathemntics

and the vocationcl situation, trey
have not learned 0 apply mathematicse
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Stracssor (198%) was of the opinion that "Mathomatics
in Technicel and Toeatlonsl Education (TVE) cannot
concentraote on the tonhing of special mathematics topies
but slep hos to provide the knowledge nnd akill of tho
nathemntigation of o givon or future vecational situation,”
To Lindsay (1987:241), Y the problem for thoe toacher is
now t¢ maintain balance between thg oul4ural aspects of

mathogaties and utiliterian cogtent,”

Bnox {19834237) conducted n study 0 find out what
nmatlongtics gsohool )lpuvers used in their first war at
wor: bascd on variocus topics of the four operatipns with
wheoe magbers, montal arithmetic, length, decimgls,
meiripation, use of sinple directive tadles, areos and
others. dccording to Kuox {1983), this nppreach was used
fax the faet thot: "the mathenaticqal geeds of school
loawrs are not found in the exominction which are sat -
+nia yeflect the school gyllabus.™"  Whilo tho employers!
gelectfon tests in mathematics only reflected in part,
what the Pirms thought it needed.” The training officcrs
were Inawiewed and  the study used a fouxwpoiﬁi; scnlo
for asscsswg <he importonce of the topies in entegorising
their applicability, Thesc were !very important!,
tuseful', 'usHl occasionally' and not 'nocdedl. '“H'o -waa,

able to showuhiech topics were imporiami £or craft
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apprentices, and for commorscial nnd sales wﬁr}naﬁs. Some

of the topica identified in this study will be includoed in
the list of mathematical coneepts, process and askills whioh
will be oase¢ssed for their utility in the study of the

various programmes.

A spuoial correspondent (1960:20) who wrotc on "the
teaching of eraft subjects = exaft science', observed the
difference betweon teaching scicnee in a secondary school
and on a oraft coursoe Ho argucd that "the oraft toachor
has to bo more flexiblo: the seience he toaches mist bo
related in an active way to the worlss oxperdencc of his
students in order to yrovide them with » motive for Yeorniug
geiorco." e went on to point out that evory illustration
the teancherg use should coume from the produc tion cnvironnent
of the traineea. He gave three reasons for the mesistamce
to the postulnted flexibility in the eraft seicnee

syllabus as:

1. Thc teachers own knowlcdge of selences 1o 'not
alwave nadequate for him to ho asclective aver

a wide rengo of topica,

ii. Pinding ard deveoloping cffwetive methods of
relating scienve knowledge to craft situastions
takes a groat deal of timo, thought and

inagination.
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413, Tho teacher may have on insufficiently varicd
industrial expcricnee to draw on for topics to

il lustrato and clarify eciontific pringiplod. -

The eorrcspondent wont furtlor to advanee thoe onuses of
guch difficultice which are woll kmown to education as

follows:

Trduatry is always ahead of oducation in
its ¥rowlodge, acceptarce, and applieation
of tochnologiocsl advance. The rogult is
that seience is applisd industrislly in
a way vhich is nog always kmown to the
toacher, s0 that the approntico nay be
nore up-to~date thm theo teacher in
their stock of Yknow-hou', .o  Again,
the syllabus may not have been brought
up-to—date so 1t would not have been
mwade necessary for the togehgr to
consider nev industrial devolopaonts
and applicntionsg.

In the light of th: sbove, hw ooncludod that:

There 1s n great tcaching probleon that
has not yet been tacklod soriously in
cduontion. It is that of the eraft
subjoets terchors roguired to teach

eraft soionee without having had

ndequnte fundaontal cducation in

seience himaolf, and tle other side of
the coin=~the selenec teschor reguirod

to tompu eraft scionce without having

hnd eraft training and cxporiance.

Kyclove snd Oguntobi (1987b36) made n eimilar cvbscrvation
in tho toaching and lesrning of mathonatics in tochnical

collugoa.
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Badrus (1983:54) earricd out a pre=inpleoentation
astudy of the tenchers' perccption of the now Junior
Scconcary School Mathuuatics Curriculun. He uscd 126
nathennties tenchers in 30 Seconcary Schools, 25 Grade
Two Teschers' (olleges and 24 Conprehensive High Schools/
Technical Colleges. The snmple was drawn from 5 states
of Nigeria. He observed some disturbing results.
Conscquintly, he cxpressed his fcelings ghout the results
as follows:

The characterisation of teachcrs of

Bormereial/Teehrical Mathemotiocs by very

low scorc on relcvancce of content is

very disturbins. PFurther rescarch nced

bo dore on this to find out if it is

the ease that they feel nany inportant

topics for comercinl or tcchniecal

subjects have been left out or many

topies not usoful to thair students

have becn includede
The same vory low scorc was nanifosted on the tecaching=
lcarning stratogics by the sane Comrereial/ Techniesl
Teachcrs, A8 for the necd for furtler rescarch donsnded
above, this current rescarch effort nay help provide sone
masewers to the issucs raiscd. On the teaching=lcarning
strutogies, Blun's (1983:245) nod:l for the teaching and
learning of nathcnatics in voentional and tocehnical
cducation will be uscful in providing sonc explanation.
The disgranatic represcntation of the nodel is shown in

figure 2.1.
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In this nodel 4 student learns by a fow cxanples to
tranglato betwoin nathenatiés and the real world, and
especially that % or sho learns to nathcnatise neaningful
contents and leara eeneral strategics for tackling real
problens, The g0:18 of thic nodel are that nathenaties

educ ation should=-

i. contribute tc Ye¢tter describing, better
understanding and mastering present and not-
too distmnt fiturc problems fron the student's

voeational axd everyday environnent,
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11, try to attoin 4o ¢siled fominl ains, that ia to
advame cognitive stratagics and intellectunl
techniques, swh ag nathonaticsl reasoning amd

Algoritinie thinking,

iii. contribute to squalising $he opportunities of
studenta. by pacing possihle further learning

and advancenon: to higher edusation,

Inplications for tkls interfaoy hetween upthenatics
md enploynent is that, bathematies adwention works nostly
by dodling with situatiais and problens couding fron the
correrponding voeational ares and ocontaining or losding
to sultable nathematiey topicse This cannot dotormine the
curricylyn, it provideda anly the methodology role as they
show by exanple. This todel could provide the basio
knowlodege or franowork Jor cxanining the nathenmatics toext-
books to detérmine thelr suitability in the toehnical
college context. Algo the nathematio®s ourriculum evaluation
queationnanire (MCE@_) developed and validatcd by Badmus
(1985) will be slightly oodificd ~n€ uwaed to study the
perceytion of the tws groups hinvolved in the =mtudy of

nathenatics in the teghnical college programnes.
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2.7 Qiher Related Studies

Memga, ot al {19897) conducted o study of the
relationship betweer nathematics. -nd Beononies, a8 well
a8 Matheuaties apd Guography. The study utilised the
responses pf stydents and lecturers of the Eeononics and
Geogrephy Depajgiients of Ahuadu Bello University, Zaria.
The study aimed at identifying the nathenatics arecas
utilised in the ptudy of these courses gt the undergraduate
levals The resgarchers were sble to identify 26
nathenatics comgopts, Processes and skills required for
the study of gdononics gnd 21 for the study ¢f Geographys
The rescarchoys wexe astonishoed with their findings when
they expressad their feolings as follows:

Te rescarchers were delighted to find

gut such vast arcas of geography that

ed nathenatics., JInfact, the topies

ayt aecross the whole sylliabus, sgone

ptudents even after listing some areas

¢f geography that need the usc of

Bathemntics went on to suggest that

moat topies in geography necd mathematics.
In this study, cqual offorts will be nade to identify the
nathenatins topics commonly employed by tochnicsl students

in thedir study of the {rade prograues.

Falazade (1977) on the aspeet of nathematics as a
servico subject, cnuncrated the extonsive use and role of

nathomatics in studies of enviropmental control, sciences:
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FPhysies, chemistry aud biology, social sciences, industries,
technology and warfare. In engincering, he said that
"pathenatics are used both in its technical branches of
regsearch develoment and design; and alsoe in nanufacturing
and commercinl activitics,"”  He argued that ™the better
nathematiciop an engincer could hove been, the betie T
engincer he booomes and the wore likely he is to make
effootive vee of the nnthematieian.™ This atatement is
equally true of the araftmaan~ the nore lmowledgeable he
is in mathenatics, the more skillfuwl will he be in the
praotice of his trade. Fakuade (1977) went further to
idontify certain engineering taska that have rocourses to
the usc of mathematics. He slso ldentified ono promincnt
responsibility of the mathenatics teacher as that of

presenting mathematics with an inter-disciplinary approach

a0 that every professionsl group may benofit from the
expericice of athers, 1In helping the {teaching of the
sciences, he identified the necessity to know the noeds

of the varlous scienco subjects through some cormunication
means with the science teachers, Obviously, the necossity
to knaw the needs of the technical trades and the
egtablishment of some forms of commnication with the

technicel temshers cannot be over=corhasised.



Ogunsulire (#0977} discusses the role of mathematics
in the seicnces, (R lanented over thoe gencrally negative
attitude to nathsatics irrcspoetive of its praetical
values and the mperstition attachcd to ite Other ficlds
deeply penctraled By mathcuatical studies also discussed
included Reasyning, Economics amd Space travel, On the
role of nnthgnetied in the seicnces, he observed that:
umathemnties i# ofter considered to be a handy tool of
science - the basic instrwent of scicnece"s Some
mathenatisal gian% ~md their contributicns were
aclknowlcdged. Coptain mathenntical concupts and processes
were ideontified wish the scientific thworice where they arc
comonly applicd, ‘Ivignowetric functions ns applicd to
wave motions, sound, wedio, light, water waves, and pany
other wave notfons wad. cited as a typicul coxomples This
reviow, like the preegeding one, is 1imed nt identifying
souc scicnde arcas where nDathenantics éoncepts and sidlls

could faoilitate thoir understapding.

It is, however, Kalojaiye (1979) whose study provided
the detail relationship between nathenatics and physics.
The findings fron his study ac vevicwed by Badnus (1986)
showcd that the SSSMC of 1979 pr4qvided n2ll the nathenaties
nceded for the study of Physics thew, Since $hat study by

Kalejaiye (1979), there has beeh eurriculg tpvicws and
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furthor dovelopuunte both in Physjes ond Mathematics.
Thus, Badmus (1986) esrwicd out o study om tho content

rcl ationship botwoen physics and mathosaties curricula for

tho Nigcrfan Seajor Scconcary Schools.

Through litcrature revicw, Badmus (1986) auveloped
a list of 36 dathenatical concepts, progesses and skills
consigcred iuportnt to that study. Fyve graduate
nathonatics tcachers with adeguate physies baciground and
five physiecs teachers with n sound bnekground in
pathennties were selceted. The teachers were to examinc
and asgess the utility of (le¢ selected nNathenatical
concepts in physies curriculun for semOr secondary
schools (PCSSS). The selected tench?drs were provided
with the FCSSS, tho Higerian Sccondgry Schools Science
Projoot NSSsP) Physics Books I~I1I, the questionnaire
and Forn A (the nathematipal list]. They were also given
oQpies of the JSSMC, SS#MC and WHCSSS, & questionnaire and

Forn B (a8 in Fom A),

Thoy were reqaired to write 'E' (endorscd) ngainst
any of ¢k 36 items in the questionnaire that they regarded
ns a pre-requisite for the understanding of physics contont
listed in a particular ycar; snd write § (not endorsed)
if it is not a pre-reguisite., Form B with 5 colunns wes

for the goordination detween the tine of utilization of



& .

tho seclected mathenmatiod| pomceopts, prooosaes_ and skills:
in PCSSS and the time wher spch items in JSSMC, S3SMC or
FHCS3S are to be taught. The selected tonchers were to
use¢ the 6 columns to indigate Wf the item on the list ps
needed in PCSSS was contalped {g the SSSMC or FMCSS and
taught in S5SMC or FNCSSS befory {b), at the saque time (s)
or after (a) they would be yliliscd in POSSS in any yeaTs
From the results, the sclogted teachers were of tho obinion
that knowledge of 27 out of the 36 mothemntical itepe were
4 efinitely neecded for the mastory of the content of the
PCSSS. Six of the items wete found to be of little use

while three iteme wgre of ne usec.

Further anglysis showed that the overall correlation
ratio between FMCSSS and PCSSS was 0.8 which was higher
thnn that of SSSMC and PCSES  which was 0462, fThe
coordination ratio was closdest in the first year and wildoest
in the second year. The researcher concluded that the
FMCSSS mey be more benefleinl to phywics students than the
8S8SMC, The implications of this study extend beyond
physical peiences . There is necd for such studies to
idontify the mathematicnl noeds of not only biological
sciences or socizl scicnoes students but alsq tocchnical
studies. The procedvre and dntn analysis togbuigues

will be used in this eurrent study to analyse the content
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selotionship of the nathenatics nd technicei trades!
cwurioula proposcd to be used in toohnionl colleges.

2.8 Sunmory A4 Conglusior

Fron the foregoing, the most sssertial issues involved
in qurriewIum development have been idntified 2nd eited in
the .iterature, Some curriculum modslg and steps involved
in cprioulun planning have beon roveyed. The teachere
censral role in curricwlun innovatigs and iuplewentation
arg w1l discussed amd highlightced, s well 3 the wode of
ouyicjlun controls The general cotext and programe
otivities in technical collcges go deseribed and this
i linkeg with tho proposed chnrnge f» be introduced. How
thcse ey es ore puared towsrds meting the objectives

of tucknlcal education are dwelyupime

Tost of the mathen~tical tudics have a lot of nmeanings
for ‘his ctudy, In souc casq, the studics and reports,
prriicularly those of Fitzgeild (1975) 2nd Badmus (1985,
1956) have given relevant fecommendations nnd suggestions
tpwards this present resenrh effort, This nny go o long
2y in assessing the tcochess perchption of the newly
Jevcloped technical college mothuiwties curriculun, These
studies have 150 provided the frabwork which this study
will adopt in an attempt ~t illuniating the status of
¥ho new nathematics curriculus in tebnical colleges in
Kigerin.



Choptoer 3

RRESEARCH METHOIQLOGY

3«1 Jntroducfion

In this chapter, the populatior and sample used in
this otudy are described. Qther measupey discussed are the
researol design, the instruments, nethod of datn sollgotion
and the technigue of dauta analysis useds The proacntation

is given wnder the following sub~hendings:

1+ The population and sample,

2a The de¢wign of the study,

3. The Enstrument/Instrumentation,

4s Validity and Reliability of Ingtruments,
5« Method of dnta collection, amd

6. Techniques of datn anslysis.

3e2 IThe Population And Sample OFf The Study

There are ém‘rwntly gbout 118 technical oolleges in
the coumtry offurin: the 28 trade prograimes. 4 earlicr
mentioned in ecotion 2.4y this ptudy focuscd on only the
22 technicsl {easincering) programmes excluding tho
Vocational (Business Education) oness The findings of
the Alna (1986) panol report on Technical Teacher
mofiuction in Nigeria showed that there are 5,593 technical
foachers in Nigeria, This number, 43 pointed out in the

report, reiresented only 5.45% of the country' s requircrment



€5

for +echnical teachers in both Secondsry Sphotls and
Teohnical Collegese The NBITE'S {41984) report showod that
there arc 2,876 technicsl tcachers tesghing the various
trade and academic programmes in thesc 118 technical
colleges, Thus, the 2,876 teachers im these technienl
eolieges constituted the total population of the study.
By the letier of invitation from the NBIEL (1988) to the
Frincipals of Technicsl Colleges, the various hends of the
Trados/ Aoademic programncs or their represcntatives in osoh
of the 118 technigal colleges wefe rogussted to attend the
serigs of National Seminars Organiscd by the Bonrd; The
Seminars were aimed at familiarizding the heads with the
newly devcloped teehnieal eolleore curriouls, who wore in
turn, ompected to get their fellow tenchors fardliar with
the materials. From the NRTE'S (19843 89-174) report,
558 hoads of toehnicnl progrommeg and 118 honds of
Mathematics dopartmente ineluasive or their represcntatives
from the tochnical colleges wore expoeted to attend the
series of senminars. Torble 3.1 below ghowed the nwnber of
tochnicsl ecolleges offering ewsgh of the 22 tradc prograumes.
Mnthentties being a conpulsory cowrae, is offercd in all

the technical ecolleges.

Consequently, there were two sub-grouys that formcd

the population for this atudy:
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i; The Mathematiecs Teachers teaching Mathenaties
in Technical Colleges. Sixty Mathematics

teachers were intended to be used in this study

but only fourty-five were available for the study.

The reason for thic short fall are explainod

under Scetion 3.6.

1i. The tuehnieal teachers in Tuehnicql Collcgos

tonching the various trades of specinlization.

Sixty were randomly selected from the participronts

at the NBTE'a scwinars and used in this study.

These two sub=groups were used to Getermin® what they

rorceived a8 the mathematical itralning nceds of the students

a8 well g8 their own needs n8 teoachers in the programes.
The toehnieal tecchers were randomly seleoted from the
participants ot the scries of National Seniners Organised
by the HRTE, Kadunas The participants ~t the sominars
werc choson bocruwe thoey were considered refresentative
of .11 the technical colleges in the countrye. Besides,
the choice of the NRTE seminsrs wns nlso ~ppropriage in
order to save cost, time, duc to proximity nnd obove oll
uniformity of the seminor settings. It is pertinent to
remark here thnt, the attendance at the scminars were
for below the MRTEs sxpectation. There were sbout 180
technicnl teachers and below 30 mathenatics tonchers who

attended the seminars.
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Doble Showing The Mumbor Of Teehnjeal

_g‘i)llcp:es Offerins The Vorious Trade

ogrammes in Nicerin.

Al

S/N. Name Of Programme No of Tech.Colleges
offerings the Prog,

1e Agricultural Mechnanizatior 9
2. Motor Vehiele/ Auto Meohanis 62
3¢ Motor Vehicle Body work 4
4, tuto Flootrieisn 2
5« Foundry 3
6e¢ Mechanie.l Inginecring Craft 23
T+ Walding 21
8. Fabrication/sheet motal work 19
Se Glass Blowing/ Mamfacturing ‘
10+ Instrument licchanio 5
fia Carpentry and Joinery 46
12, Wood Machinning/Carving k.
13. Block laying/Conercting §3
i4. Puointing and Decoration 16
15, Trovpical Plumbing 15
16. Archtectural Drafting Z
17« Furniture Craft 3t
18. Eleetrical Installation 65
19, 3% dio gend Pelevision work 25
20, Refrigeration/ Alreconditioning 2
21+ felecommunication x
22, TIaotographic Technology :
23,  Mobhopatics

Source: IMBTE (1984); Digest of statictips on Technicd

Rlucation in Nigerise. B87~174.
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The asseasment and rating of the nathematios topics
required for the understanding of the trados! context was
done by 20 teachers, They comprised of five mpthonmatica
gradustes and /or Highor Diploma in Mathomntics Educntion
teaciors with adeguate  background din o technienl trade
gnd five toebnical teaschers cnch fron tho threc major
trades'! groups (Building, Eloetrice: amd Mechanioal trades)
with adeguate background in matheonctios. Aoguate techrioal
bnckgromd in respect of the mathsnatics toachers entailed
that, he must have attended a teshnicsl colloge and
rosscssed at least the WAEC (TmcH)/ccnl. (Intcrmediato)
Cortifieate in one of the technieal trade programmecss, On
the other hand, »a technieal teacher 1s assumcd to have
adoquate background in mathematics, 4f he 1s a4 graduate in
Teehnicnl Bducntion. This is due t0 $he faet that moat
degree programmes in technical educatioh offor compulsory
¢owrses in mathematics at 111 the levels of thg
programme, and the nathomatics eontents nre genprally nbove
& at lcnst egquivalent to the G.C.L. 'A' level mathonatics.
Such tcehnical tenchers werc also teaching Seience and
calewl ations currently in their various trade progrimnes
or mathematicss He 100 must have attended a Teehnic:l

Golloge.



In order to -nswer the rescarch guestions and st
the hypotheses raised in Chapter one (1.6 ma t.7), it was
necessry to estoblish n fruwework from which to Prococd.

Consequently, the folleting steps were adopted.

Le The Mathematics Curriovium Bealuation Questionnaire (MCER)
developed by Badmus (1985) to study the
perception of teachers for the Junior Scecondary
School Mathematies Curriculum (JSSHC) (ire-
tuplenentation) was adapted and usced to study
tho to~chors! porception of the new TGO, Itens
that foeuws on the objectives of Seceondary
Biuwe ntion were modifiecd to focus on the objoctivews
of Techrniecal Educetion as outlined in the
NPE (1981). While the MEQ congtituted soction
II of the questionnaire, section I was used to
help descrihued the charactoristics of the
reapondents . fﬂppendix B)» Literaturc roviewed
elearly ccknowledged that individual poreeption
do constitute a focus of study. This has, thus,

Justified perception as a tromsagtional approsacha.

iia Through literature scareh and review, =
goupeteney list of mathematics topics expected
of eraftsmon to have nnstered and gonsidercd

important to the study wus developed.
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{ii. The ncw trade 2trricula were exanined for the

extent of utility of the sclcected nmathematical
items;

jve The rcw TCHC w+ ecxanincd to sec if the selected

mathenmntics topes re containcd in them.

3.4 The Instru.najﬂgs;rumcntgtion

Two types of instruncite were used for this study.

They werc:

(a) The questionnaire, :pd

(b) The list of Mathauatiss topicse

The Mathenatics Curricwum Ivaluation (uecstionnaire
(MCEQ) used in the study was loveliped and validated by
Badms (1985) and uscd for a pre-imierentation study of
the teachers'! perception of the JSSHO  The MCEQ is o 42 =
iten, 3 point 1likcert type instrument yontaining six ¢
priori scnles designod to neas re peresytion on six

dicengione of 2 curricular entity. Thest were:

1« General objectives of teaching nathanatics (in

fechnical Collcge — Modificd) in Nigeris,.

2. Relevance of Instructionnl objcetives,

. Relevance of content of Instruction.

4e Bnalance :nd scope of content of Instruction.

5e deasonability of organisational structure of consent

of instructiona.
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6. TPeasibility and applicability of teaching and leerning

gtrategies.,

BEach of those six dimensions have seven items. The
Badmus (1985) seoring procodure which followed from that
of Harris (1973) wos uscd; a score of #) was assigned to
the "AMgreo', O to the "undeeidod" and -1 to "Disagrec"
for cach positively framed statement, whilc the scoring was
revorsed for nugative iters, Some itoms (five in nurber)
of the questiomnaire wero modificd in the sense that, those
tending to rofloct the gosls and objeetives of teaching
mathonntics in Secondary Bducation wore modellod to reflcet
the objeotives of tochnical education. The views gnd
elarification of the author was sought on its usago and
nodifiestion. The nmurber of itews a8 well a8 their
Pozitive nnd negntive framing remained unaltered. The
MCEQ formed Section IT of the questionmaire uscd 1n the
study. The Section I of the to~chers! questionnaire
contnined demographic or porsonal inforu-tion. ReSponsos
to this section were alsa uscd in ansvwering two of the
roauarech questions raised 4in section 1.7. The information
gought in Section I was used in deseribing the sanple and
nided in the statisticnl anelysis. The responsces to the MCEQ

0o, and Ho_e

vere uscd in testing hypotheses Ho, Ho, 1{03 I 4 5
’ ? ?
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Tha list of Rathun tics topics were drawn frou the
literature on the basis of roviews of their us-ge in
similar or othur studics. The sources of the instrument
were Fitzger.ld (1‘3?-3, 19?9), inox (1977), Bcrenson :nd
Robingon (1983), Blum (1983), Strnesscr (1983), iatthews
(1983) and Badmus (1986)4 Wdon an iten oceurwd in  ay
three of thos¢ sources except the last one, then it we
selooted. [his preliminary list was subjected to seruting
by two lceturers in Engincering Faculty who weorce tu-ching
Mathemnties in thce Ahmadu Bello University, Zaria,
Intermediate nand Junior staff developument programmes
leading to thc WAEC (TECH)/CGLI Parts I -nd IT and four
Technical Teachers in Technical Colloges who are -1so
exaniners for the WAEC (TECH)/CGLI part I and II, The
views of locturers in HMathematies Bdue tion and their
recomendations werce 2l1so considercd, The asscssucnt of
the twenty scolected teschors to the list of nrthematics

topics wns uscd to tcst hypothesie Hosi

3.5 JVnlidity And Relinbility Of
Instrurcnts

The MCEQ whs developed and valid«ted, by Eadmus
(198'5), with seventy=five sccondary school teachoers,
The item analysis, as reported by Badmus (1985:42)
shoved that, "the correlation of cueh item with the
scale to which it belongs rangcs fron 0,32 to 0.84, while

the reliability coefficient, alph:, of the six se dus
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rangos betwesn 0.50 and 0.71.  The ovorall rolinbility
poefficient, alpha, for the composite MCEQG was foura fo
ba 0.89, an estimate of its interngd consistemey®, Inspite
of the modificntion to refloet the gonls and objee’ives of
toaching nathematics in this type and level of tecnnical
education, the mumber, structurc and coupogition ) tho
itens of tho MJIEQ were wunaltercd. Conscouently, it was the
regsoarcher! s belicf that the validity npd rcli bility of
the instruient could not be significamtly differcnt fronm

the opipiad one.

The list of mathematics topies wns validatud by eix
experte, Two were locturers in Engineering Trculty,
Ahnadu Bello University, Zarin, who tought sindlae
prograues for the AdBuU., Zoria I and J. Siaff
develophont programie, whilc the other four wore graduate
technical teachers in teehnicl ¢ollovis who wre AlS0
oxnminers for the WARC (TECH)/CGLI parts I ~2d I
exninntions. They were given the prelioingry list with
55 itens and wore asked to nark {(x) against those itens
they considered approprinte for the lesgrnine of the
technicol 4rade of their specializatioms An itonm was
finally selected if it wad considered appropriate by at
loast four of the experts, or threc eapurts and if it also
apxarced in the new technical college nnthenatics

curriculums The final 1ist, then, has 50 itcus
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(appendix C)s On the besis of the litcrature revicwed and
this gserutivizing the final competency list wns considored
to contain the valid and relipgble mathewatics topide
necdegsary for the wnstery of the tradest’ contents of

the teohnical progreoruics.

36 Data Collgetion

The MCBQ wag adninistered persom:dly by the ressarchor
to the Mathomatiocs and tcehnicnl tepchers, with the
assistance of some NBTR's staff, during the days of the
Nationsl Sominars Organised by the WBTE to familiarize the
teachers with the new curricula. These series of semihars
took ploce between 2nd Feburary to 21st April, 1988 at the
HRTE €onference Room, Kodunn. 145 gucstionnaires were
gerved to the tochniecal and Mathematics teachors. The
respondonts were expected to f£iil and subnit the
guestionnaire within the two days of the seminar., However,
those who could not respond to the gquestionnalro within
the two days were given self=-addressed stanp onvelope for
their retuwrn through the mail. 0f the 72 questionnaires.
returned by the toeehnical teachers, only 6 were through
the mpil, Twenty-five questionansires were collocted fron
the nathenatics fteachers ot the Seminar since there were
less than 30 whe attended The nathematics group sominnre

Participation in the study was entirely voluntarys
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Though participation in the seminar was the sajor oriteris
of beeowing a respondcnt to the study, (for the case of t
tho mathomaties tunehers) the rescapehor had to visit
some teehnieal collewes in five states (Bemuo, Plateru,
Bauchi, Borno apd Kaduma) to make up for the expeeted
nmurker. Despitc the segcond cffort, only 4% questionnaires,
in 11, from the matheuatics teachers were collected.
Consequently, 60 guestiomnpires randomly selected fron the
72 techmical teachers and 45 of the mathematies togchers

constituted the nuuber of subjects (105) uscd in the study.

The materinls and nssessment forms (appendix D) for
the twenty selectod specinlist tenchers were aduninistered
to tien by the resenarcher both at thedr various places of
work and at the seuinors. Two were stoff of Ahmadu
Bello University, Zaris, four it Governrnent Teehnicol
College, Makurdl, one at Baptist High $School, Jos, and two
at College of Bduc.ition, Krtsina=Ala. The other eloven
were participants at the MBTE's Serdnars. Tha eonileted
forms were collceted back by hand or through the mnil for

thoge who required scome tine to respond {to thehe

3.7 Desizn For The Analysis Of Dntn

There were both deseriptive and statistical anglysis
of the data collected. The information gathered on

denograPhide items were tobulated using frequencies and
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percentages, They were ,18¢ used in deseribing the
oharacteriaties of the samplee They werc 2080 uscd in
eonparing tho basic charaeteristics of the two groups of
tenchers, The 9% confidence interval, that is an elpha
level of 0.05 wng usod dn 2l otatisticndl analysez in the

entire study. To toest the fivst hypothesis that:

Ho1: There will be no differcncc in the mean
perception of the teachors on the six
curricular issuces rnised on the TCMC as

nensured by the MCEQ:

the two factorenixed effects design, CGlass and Stanley
(1970:469) was appliced. The ANOVA for this design wae
used to teat the difference in the mesn perception of the
tonehors (randon factor) on the six curricul..r issues:
(fixed factor). This design ns pointed out by Winer
(1962: 104=138) is nlso reforred to a8 o single factor
cxperirent having repeated nencsuress The strotegy for
MalyEile o repoated neasurcs deslen of this naturc is

illustrated in figure 3.1 below,

To test Ho:Uﬁ-‘- l.fz = {J} = UL+= UB = t-f6



g - ‘*.-—1 = -
r IsF » (=) T (1=1), . Is ri;(ﬁ-“) F
(3= &) (I=P2 L Yes ‘(1 =17 1
% Ho {
flo Tenable o J Ycs _
Rejoet z-rjl
e :L__‘_*

I'erfcrm lloltelings
o~
L toeot

Figure 3.1t Schomntic diagrams of the annlysis of

ropented nensures designe

Source: Glass and Stanloy (1970:471).

Bl the 105 subjects (both Mithemntics .nd Teehnical

Teachers) were used in this desisme

To teat thc sceond hypothesis that:

Ho,: There will be no signivicont differcncc
between the perception of the two groups
(17 -nd 7T7) of teachers on the six ourrieul ar
issucs riiscd on the new TCMCs
n two -~ fnetor fixed cffcets design with repented nonsurs
on onc faetor (curricular issucs) wns applicd. Iable 3.2

below showed the outline of the design.
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Currioulax lssues

Sulk jeets 01 Co 03 04

!
MT P

MEmI]
i

Teachors

If%‘l'N*—h \..-':.;'].'t.

Trable 3.2: A table showing the 2 factor = fixed
effects or o 2x6 [actorinl design with

ropeated measures on ¢ne factor.

There werc 45 observations por cecll along tho Mathepatios
Teachers (MT) column ~nd 60 observations per ecll long
the Teehmionl Teachers (7T) eolunn. Winer (19623 317)
referred to this degign g - two=frelor experdsient with
repoated moasurcs having unequel coll froquencdea.  The
experitont was initially desiencd te hove cquel nurber of
observations per cell, hut due to the great short fal
fron the murber of ﬁnthematics Torehrrs who turnced up for
the MBTE's Pnthonmatics group somin e, the data for this

hypothosis wns analyscd usinge the nothod of unweighted
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neans ~nclysas, Tho tothod vms cuns ilered approprinte,
sincg the less of vhscreatiuns in the cells was osscentially

rondom  (Winor, 1962:222),

Due bo the logie and problems n9socinted with analysis
of myn—omdhorzonal designs, the technical teachers were
selected ¥n such a way as to prodwe an egual cell

distributiswg ags shown in tzble 3.3,

Teble 3,33 j Table Showing The Cell Distribution OF

Tzehnig 1 Teachors by Qualification and
Br Trade TyDpe.

Cwrriculur Issues

.

frade alification C y .
Type ® 1 C;L 03 04 C5 e
b

rre (10)
BD

xerr (10)

per (10)
EL

NPT {10)

PTT (10)
ME

e {10)

PIT = Refers to professionql taenieal teachcors, 1.
Technical Teochers with » pofcasional teaching
qualificntion such a3 the J.p4., N.C.E. (Tech) mnd
T.T.C,






