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The purposedof'the stuﬁ§~Was

Rl

ngerla secondary schools by adaptlng a contemporary 1nnova-'€t_'

o

t1ve prOgram 1n 1ndustr1al arts.'

o

EP develop a contem—"

"E were foung_sultable for adaptatlon.° At the tlme oé deve—'*

-v'

for use. ln Kaauna State,

Parts of The-Alberta Plan/

o

; lOplng the model program, however, there was 1n Kaduna State‘ f

'?f.an ex15t1ng program concelved as pre—vocatlonal technlcal
“ﬂﬁraW1ng
'T_Prevalent materlals and technologles of the Eoc1ety

“"program that responded verlfled«that the ex1st1ng program

.

"educatlon con51st1ng of metalwork woodwork
i L

/

6u1table by the researcher because 1t d1d not 1ntroduce the-;f;’
'?ur =

Zther to thls v1ew, the profess1qnal teachers 1n the KadunaT

N

and technlcal “T”

“ g{;,

The pre—vecatlonal program was viewed as notnbe}ngijf

“f”was not adequate aéd recommended acceptancevof the selectlon.

:-Ja su1table and de51rablet;ydustr1al arts program that would

'.2) Research concerned w1th 1ndustr1al arts 1n Alberta~

:_gfg‘“_ progran,

made for the content of the model program

. )
R

'better eXpose the stgFents to the prevalent materlals and :

C‘

'1ﬂtechnologles,:the°follow1ng studles were undertak'

11) The Alberta Plan,-

W

?:3) The Kaduna State pre—vocatlonal technlcal

The study Was based ot llbrary research

M

"A

N
.1;1.

educatron_(j

' To develbﬁ“

" i




C o

.l) To prov1de exploratory experlence in technlcal occupae_

o in. the ngerLan soc1ety to gulde students in future f;*,w

'4):vTo prov1de students w1th ‘the opportunlty to deVelop ﬁ,i

p_suitahle and‘were»adapted-for_the mode; program:

zhA)*fCurrent concepts 1n 1ndustr1al“arts educatlon,fﬁhf~;-f*'ﬁfi”fv

",fﬁ) legerlan natlonal goals and“objectlves of educatlon @nd , A

.-\";ﬁ. 4 o : 4 - It
‘_'alms of technlce} educatlon, and ‘ -';fﬁ_“‘f' R
‘ﬁJ 5N1ger1an economlc débelopment anﬁ technlcal skllI man‘f%ﬁ
upbwer ;equlrements S ‘%"x_gﬂf _‘f-:b'“_fjb IR SRR NPE
L ooh

Flndlngs frOm the studles undertaken provided thg

i . ! B _\

: '.crlterla and content for the development of the con mporary~a
" T : ‘: BRI R ) _ﬁ, T . ! ’
model 1ndustt1a1 arts program 1n Kaduna State. ﬂﬂf R 3331

The general objectlves of the MOdel 1ndustr1al arts3p ‘
%

g

:;program were 1dent1f1ed to compllment the ngerlan natlonal

l' N
3

gbals and objectlves of secondary educatlon.' They arew_&

fﬁ tlonal clusters for the varlous technologles prewalen%

T

L career selectlon. : S — o
S T " Cy T © e £

3

.*2). To prov1de students w1th courses’ that aid. them tq relaée

academlc knowledge to technlcal competenc1es.~, p .ﬁ,,-f’

53) ' To prov1de students w1th the opportunlty to develop

thelr creatlve potentlals both avocatlonallygand voca—

tlonally. 'Nf- ff "_:jqf, _*,' “x'v:“' __ %.f

'relevant techmlcal competenc1es that wmll a551st them ’ ’L h

to obtaln further educatlon, tralnlng, or employment.l

K-

The follow1ng aspects of the Alberta Plan were‘found o
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/'ﬁ T ewE T T
;E,'., ,Clus€erh _'@:"?\';ﬂ ‘Q( »j" Flelds og Studx
;‘;?' Materialsﬁ h~gi-_ _p;,‘:_« Woods, Metals lasglcgn Con-‘
. 'h~‘%"-*uﬁ"'v’» e ‘crete g
Y A q L e “'.“L' e e ‘ '
- Visual “Commugications - - Draftlng, Ggaphld Arts Comrf
T R UR T PR T ;g ' merc1al Art qf '
COUED e . R - -
o o e -
' Mechanlcs ST R _Autobody, Automotlves, Re—
T,~' -,*“5’h fgwﬁudt o lated Mechanlcs“ﬂ'

by

‘14. Constructlon and Fabr1; A Bulldlng Constructlon, Ma- = .
fwéxiji Catlon BT .- ", _s.Chine Shop, Weldlng, Plumb—

LT, e e 2 ing; Sheet- Metal.

5"535;f Electr1c1ty Electronlcs -E;ectrrclty; Electronlcsvg 3

C <3 S e AP e

»

7~vTo ensure the successful rnltlal 1mp1ementatlons of

‘the program, the follow1ng form part of the recommendatlonsi

v i e , AR o
. ’ . . ; "'“ .’
: 1), That a pllot study of’the model be undertaken before 1m~-
"PLementatlonrf' d .ﬁf"__'»EL : h:‘ ,ﬁl‘.f,' .

.32)f-That the Department of Technlcal Educatlon at the Kaduna

Polytechnlo,_Kaduna, and the newly establlshed Depart—-

"ment of Vocatlonal Educatlon at the Ahmﬁdu Bello Unlver~f,'

‘k;ty, Zarla be respons1ble for the traln'ng of quallfled

4
- . .

' %eachers for the program; e

j3)' That for- the 1n1t1al 1mplementat10n of. th -program and-

4
. -

due -to scarc1ty of quallfled and tralned t achers, pro—iﬁ

fe5510nals in each occupatlonal area, or fl lds, of

st\dy beyenéaged “to teach; and,

,,4) That a superv1sor of Industrlal Arts - Academ c, and

. 7 !

"superv1sor of Industrlal Arts % Plannlng, be app01nted.

For further studles,»lt was recommended that.

-~ - )
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T\
An occdpatlonal survey siudy be carrled out when

déslred\&o determlne flelds of study to be 1ncluded 1n,

\ B S /

‘or ellmlnated from,. the program, and B < . o

\

Follow—up Studles of graduates of ‘the program be carrled

9 . o

out to exaﬁlne whether 1t is meetlng the needs ‘of .the

students_andrthe“soclety. T TR
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e
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_CHAPTER I .

PROBLEM
‘Orientation to the Problem
- . - :

Presently; there is no Industrlal arts in the secon— ﬁ
dary school educatlonal systen1 of Kaduna State, ngerla. i
There is, howevér, a concelved program regarded as prevoca—
tlonal whlch is nelther conducted as an lndustrlal arts
_program nor a vocatlonal educatlon program Though thevpro—
»gram is ‘conceived as'pre vocatlonal 1t,1ncludes only metai—v"
work woodwork, and draftlng. These three courses do not
'adequately 1ntroduce the students to the ba31c technologles
prevalent in the world of work Furthermore, &tudents who
use these pre- Vocatlonal courses for thelr final secondarx
school certlflcate graduatlon have. llttle need for them
after graduatlon, the reason belng that these pre- vocatlonal
courses are nelther requlred pre requlsltes for further
»studlesvnor employment.

ReaIizing these factors3as-setbacks, there is a need
to broaden the school curriculum in thlS area to glve a
greater opportuhity to . students. 'The-broadenlng,of this

curriculum should focus on the current conceptvof industrial

arts. Industrial arts is conceived as a part of general



v.v'sentatlve of a productlve soc1ety.

-

educatlon whlch provrdes relnforcement to academlc dlSCl—‘

pllnes,’lnterpret and prov1de exploratory experlences repre—

‘In our age of rapld technologlcal advancement stu—
] .dents of hlgh school age need a broader foundatlon of the

technologles prevalqnt 1n a: productlve soc1ety Invaﬂ

'yresearch conducted by Zlel‘ H.R. (1971), and publlshed in °

‘.

his book Man, Sc1ence, Technology, he reports that

al1 students shall concentrate their first

. twelve years of- educatlon in an 1ntellectual—}

”“121ng endeavor and ,not in- an’ Occupational pre"
4paratlon endeavor. - Career preparatlon regquir--="
‘ing science, mathematics and humanities is '
fundamental ‘to. the- engineer, the business ‘man;
“the polit1c1an,‘the scientist, the craftsman
and every productive C1tlzen.... We must re-
cognize that the Preparation for. vocation re-
‘qulres first, a broad base and a command: of .

- the ‘academic dlsc1p11nes, keen awareness of _ ,
human relationships, a skill. of communlcatlng . C
-and symbollzlng and an understandlng of the '
technologles that ‘appear in our productive
5001ety as.a result of the appllcatlon of
sC1ent1f1c research ( . 4 5)

LY

Upon observatlon of. vocatlonal and 1ndustr1al‘arts
educatlon in Canada, there are aspects of secondary’ school
lndustrlal arts programs that, w1th modlflcatlon,‘could be
adaptable for Kaduna State, ngerla - Canada 1s a developed
country; and ngerla is a developlng country, w1th1n Wthh

.
is- Kaduna State Aspects of The Alberta Industrlal Arts
'Program could be adaptable for a model 1ndpstr1al arts proeﬂ

gram for Kaduna State con51der1ng ngerlan economlc and

technologlcal manpower needs necessary for rapld development.

r\\ .

-~



' Statement of the Problem

i
-

What aspects of "The Alberta Plan" 1ndustrlal arts
program could be adaptable to develop an 1ndustr1al arts» .

' model program in Kaduna State, N1ger1a7'

I ObjeCtiVes of‘the‘Study" e
For the successful accompllshment of the problem,
*b

:the follow1ng tasks constltuted the objectlves of the°study
1Ji)p;To descrlbe the Alberta Plan; ,,-f. o nh‘-‘l- é@ﬁiﬁf
pﬂv2)'pTo review research concerned w1th 1ndustr1al arts 15\'
A‘Alberta,- - | |

we

n"3)rhTo descrlbe the deuna State Program,5

'rfl'sTo rev1ew'related llterature pertalnlng to current con—

| cepts 1n 1ndustr1al arts educatlon |

‘5) To rev1ew Nlcerlan natlonal goals and object1Ves of
'educatlon and alms of technlcal educatlon,.f

6) .To determlne crlterla for developlng an 1ndustr1al arts

- model program based on the Alberta Plan and llterature

.rev1ewed and

v7)_-To developea modellbased on‘the criteriaaidentifiedr

£ “.Slgnl%icance of_the Stnay

Through the study of The Alberta Plan 1ndustr1al

A arts progfam, current concepts 1n 1ndustr1al ‘education and

' Lo ,5.

”ﬁthe ngerlan general goals of educatlon and alms of technl—

‘cal educatlon, a more sultable model program was found to-

e

*",'.:
.



T

.vbe a de51rable substltute for the ex1st1ng pre vocatlonal

“zprogram in. Kaduna State, ngerla._ The Nﬂberta Plan was
- found to be contemporary, broad and flex ble., Its broadness .
2

:and flex1b111ty alloWs students to dec1de or make ‘a ch01ce

‘-of whether to contlnue for further studleg\or enter the ',]t ;. R

"labor forCe for Sklll tralnlng 1n areas of thelr abllltleS.

\ .

or wher »they are best sulted Its contemporary-nature as, L l'?
‘ -~ o : R
‘the fa t that 1t 1ntroduces secondary school students to: the ' 3\

;HaSlC technologles prevalent ln .the world of work It wasb
expected therefore,:that a. sultable program for Kaduna
State, ngerla would be contemporary, broad and flex1ble to

replace the ex1st1ng pre vocatlonal technlcal educatlon pro—

-

&
L 4

- gram in'the secondary schools.
Limitations . %f‘
Due to the lack of adequate related llterature con-
"cerning‘secondary school pre—vocatlonal technlcal educatlon
progjam'1n~Kaduna State,'ngerla, The Industrlal Arts Model
PrOgram was developed by studylng The Alberta Plan, revlew—

QV;lng current concepts in lndustrlal arts educatlon, and -

RN ’
DN 1dent1fy1ng crlterla for a contemporary program for/Kaduna

g

'State on the ba51s of the ngerlan natlonal goals and objec—

gtlves of“educatlon, and the type of 1ndustr1al establlsh—7v

§¢

fments or technologles prevalent in the ngerlan soc1e$ ‘P




"Delimitations‘andeelections‘ofithe Program

' The researcher, ‘in rev1ew1ng and comparlng programs,

had pre establlshed selectlon procedure.' The pre establlﬁmﬂ

,,.
- -

crlterla for selectlng ‘The Alberta ‘Plan 1ndustr1al arts

-study was-e 511y acce551ble, or, avallable to the re—

e ' searcher: elther‘through official. correspondence or 1n—'
. ‘terv1ew;"
2);'That the program had been developed 1mplemented and ln;fw
operation at least for ‘the past ten years; |
"_»>3) 'That the program was contemporary and valldated vand
&) That the program was sultable for the rapld technolo— d

A

e gglcal *and economlc development in ngerla
Definitions of Terms

For the purpose of this stndy, the following defini- -
tions applled

Multlple Act1v1ty Program It is an organiza-
tional device by means of which a variety of ex- Lot
-ploratory experiences can be presented with a , '
minimum of room and equipment: The laboratory is

'_organlzed into a number of different sections re-
presentlng the fields of study. Each section is
large enough to accommodate-4 to .6 students
-(Alberta Department of Education, Junior ngh
Industrlal Educatlon Gulde, l976 p. 4).

' Multlple Activity Laboratory A-laboratory

( ‘ where three or more act1v1t1es are 1n progress atu
ol the same tlme (p. 3). -~
L " Field of Study The general title glven to- :
~ = ... the basic technologles represented e.g. Materlals,.‘
o 'lﬁisual qumunlcatlons (p 3. :




A

Module: ' A module consists of from 15 to 25
hours. of Wwork in a field., There may be several
modules to complete a field, é.g. Woods, Metals,
Plastics, Earths in the Material Field (p. 3).

AR SR Industrial Arts:’ It provides the opportunity,

s

consiste

. for the students to explore, reason), experiment
». . and discover the reality of the technological
- society in which they live.” The content of the
program deals with industry, its organization, .
-~ materials, processes, products, occupations,. and
©  the problems resulting from the impact of a tech-
~ nology -on society. (Alberta Department. of Education,
- Handbook ‘in Industrial Education, 1976, p. 2) .-

1

- Industrial Arts Program: It consists of cour-
ses that provide a continuum of experiences, .start-
ing with exploratory experiences and activities in
the develOpmenﬁgpf‘skills'in,Career fields, and
culminating in .dn-the-job experience (p. 2).

Industrial Education: Industrial Education is s

. @ program consisting.of courses that provide a '
. continuum of expéeriences, ‘starting with explora-
tory experiences .and activities in the elementary
~and junior high school, expanding in the high .

school to the development:of skills in career

fields, and culminating in on-the-job experience

(p. 2¥. . s : - '

b

Methodology

-~

of ail,the activitieo’épeCified in the objectives
tudy; The content for the-model prograﬁAwas!iqénﬁi—
‘thexbasis of Ehe'néod for suoﬁ*fields.of study in
Nigéria ahd{wao QaIidated‘by teachefs who had taught, or
wefe teaohind,.ih the Koduna State pre¥vocational technioal
éduoation program.

| Conteﬁtnforlfhe'mode; program'was adapted'f;om%Thé
AlbeftaoPléﬁ;.ifo idéhtif§ the'contéot, a~compériéon of The

Alberta Plan to the Kadﬁna'Stateﬁpre—vocationai:technical'

Y -

The study was based mainly on librar{ research and -



educatlon program Vas made ASpects of The Alberta Plan‘

'that were found adaptable were the areas needed and de51red
for a rapld economlc manpower development To 1dent1fy the
areas needed the ngerlan economlc sector, as cla551f1ed

and categorlzed dUrlng the ngerlan Thlrd Natlonal Develop—

,‘ment Plan 1975 80 perlod ‘was rev1ewed
Assumptions

Forxthe phrposeiof;this'studf,‘the fOllowing.assump;
tions'applied‘: \j' | . B |
1) That the team of experts‘to rev1ew the model 1ndustr1a1
tarts -program adequately responded.. .
Z)IThat the model developed was’ not regarded a flnal pro—df
’gram of instruction to be 1mplemented the 1ntent was to
propose a further_study ofjthe model beforefa'pllot%test
was made by the Kaduna State Mlnlstry of Educatlon to -
ensure its practlcallty and sultablllty, | :
3).That the responses of the selected experts prov1de
suitable profe551onal cr1t1c15m that would prov1de ade-.
g quate analysis by the researcher, and,
”4) That the model would yield. valld objectlves by motivat-

1ng the Kaduna State authorltles to respond to 1t as a

challenge to the ex1st1ng program



o
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CHAPTER II

B REVIEW OF LITERATURE 2

THE SELECTED INNOVATIVE PROGRAM IN' INDUSTRIAL ARTS
B L= THE’ALBERTA PLAN

_Introduction

Durlng the" early 960 s, 1nnovat1ve programs 1n
1ndustr1al educatlon sprang up 1n North Amerlca spec1f1callyf
in the Unlted States and Canada.f Due to rap1d technologlcal'
developments, automatlon and other economic. factors, there

arose a- need to prov1de students w1th a w1der range of

¢

.experlences, programs to satlsfy llfe needs, and act1v1t1es
B B - \.
- : o

dlrected at aA understandlng of’ soc1ety These were the
bas}s for whlch these 1nnovat1ve 1ndustr1a1 educatlon pro—

grams were developed
o It wouE@ however, be reallzed that though many

1nnovat1ve programs ‘came to blrth -in the l960's, most of

-them have been dlscontlnued Some 51gn1f1cant causes for o

@

Jthelr dlscontlnulty have been the costs of 1mplement1ng and
malntalnlng these programs, thelr relevancy in terms of con—m

tent teachlng methods, and in relatlon to the technologl—‘w

L o

_ cal soc1ety.' Leslre H Cochran, in hlS doctoral the51s at .

,Wayne State (1963) and in hlS book Innoyatlve Programs in

.'Industrlal Educatlon (1970), c1ted four ba51c factors that



-,'affect any 1nnovat1ve 1ndustrlal arts program,_these are
L IR G
ffl) The advance of automatlon, 'pj- s RTINS
-2} The dlsappearance of many occupatlonal SN
= categorles-;» : N
- . 3) The- ‘in¢rgase in. technologlcal knowledge, °
-4) The obsolescence of skllls (p 14).

R

W'Due ‘to these changlng roles of occupatlons today,.fﬂ.~

.‘for an 1ndustr1al arts program to contlnue to be effect1ve,},,d1f3;¥"

Tfthere must be a constant evaluatlon and rev1ew of the pro— o

prt should”be reallzed that though there are several programs

'-w1th varylng purposes and 1ntents, they all have two ba51c v;f

. ‘approaches., These two ba51c approaches are ‘the unlt shop

’“usystem of 1nstructlon and the multlple act1v1ty system of

.1nstructlon The Alberta Plan is a multlple act1v1ty pro—

. gram.

THE DEVELOPMENT OF THE ALBERTA PLAN

w;l,n-»tjrfflntroductlon andQRationa1e7u=”'

s

The ratlonale of The Alberta Plan is concerned w1th

the ablllty ‘of lndustrlal arts educatlon to 1nterpret a pro— -
ductlve soc1ety _ The currlculum lS de51gned to:

provrde students with optlons and- alterna-.

tlves as well as 'the consequences of their.
selections upon themselves ‘and ‘society.. Ex-.'

.periences with. a mult1p11c1ty of materlals, R
processes,  and technologles, representative ’“.”,}
of our .productive: society, exposes the learner R A A

. to the demands ‘imposed by technologies as: well " -~ W'l
-as the institution: employing these technolo-. =~ . . . -
gies (Zlel H R., Man, Sc1ence, Technology,
1971, 1) ,




To achleve these broad goals, Dr.Hauy'R Zlel atije
'l?Unlver31ty of Alberta,,Edmonton, developed “The Alberta

4 _Plan",whlch was lntroduced in the fall of 1964 as a. hlgh

stantlated by research ev1dence shows* - .T;j;>3{f,

...that a program of study 1s needed that will, C
through directed: dlscovery and’ other methods’, o
meet the often expressed needs of problem solv=
1ng, 1nd1v1duallzed lnstructlon, dlscoverlng )
one's own. capabllltles,'and progress1ng at’ _
one's.own speed.. It. is the intent of} this" Pro+ii ;

.. gram that. students very rapldly recog&;ze nomen—"' .
‘clature’ sclentiflc and -mathematical ¢ cepts,
“the cumulatlve lmpact and subsequent effects of
xrf;m,technologlcal lnnovatlons -upon their lives as
~. they study, -as- they a}tempt to. select" ‘a_ career _
‘goal -and how: they may fanction in our produc—'d .
tlve soc1ety (Zlel 1971 p, 22) , el

,,llr, .. -

LIS

w;ProgramebjectiVes |

The Alberta Plan 1s/de51gned to be a secondary -

school currlculum and cl

tlonal process Wthh operates 1n~a multlple act1v1ty env1-v

~

as a part of general educatlon whlch 1ntegrates the techno—1r~

loglcal and 1ndustr1al aspect of soc1ety by utlllzlng the

:'most prevalent technologles.' The general concept of the f

'_;r 4 program 1s proclalmed upon the fact that no profess1on or ?.

. y.

occupatlon functlons 1n a. vacuum but is 1nter related w1th‘~7'

others The 1ntent of thls program, therefore,,ls to- show

ﬁhese relatlonshlps (Ziel, 1955 P ’8lg) There are four'”‘;”“

BN / .
maan objectlves of the program upon Wthh ut operates._’

%l;V;school Currlculum. The proposed program_de51gned and sub-~ :

:,elved as a synthe5121ng educa—f"

ronment Industrlal Arts is regarded by The Alberta Plan B



T e

a'jMetals, and Electr1c1ty Act1v1t1es i

‘“:the areas utlllze a'"

‘1n General Educatlon, 1966 p. 10),

.';IY«Relnforce academlc dlsc1p11n§§;//“-;*” ‘
.. 2) Provide a. synthe5121ng educa 1enal envi-~
' rohment;. T

e . T

'3)nInterpret productlve socaefy,'and

k%)wProv1de exploratory experlences’for S 'frfpuf“;i"n

guldance 1n career pursults (Zlel 1971, '
25) AR o o :

12

ﬁ;, fl,‘”-dffd . ;}/¥<;;3f

“7ﬁ;?g:§;y . Program Struc/ure«fﬁgf' -

Based upon the aboge objectlves, the plan operates

under four phases llnked together and Antroduced sequen—'

l, tlally from grade seven through twelve. Flgure~1'1s,

i the breakdown of the plan

1 v

| Phase T L

i 5T B ;

/- '
ThlS lS desrgned for grade seven students and is j[ ’

//almed at maklng students develop the appre01atlon of tools,'

f.machlnes, materlals,'and processes Spec1f1c areas 1nc1uded

-

in thlS phase are-: Ceramlcs, Graphlc Arts, Plastlc'

uded 1n-each of .

‘—selected product matrlx to optimize

g and are de51gned to 1nclude a descrlptlon of thew;

-

‘most prevalent 1ndustrles 1n the fleld the extent of occu-'

e . -

b.ﬂpatlonal opportunlties and the requlslte educatlon_for thesef

' occupatlons (Zlel H R., Research Report I = Industrlal Artsﬂ',

5 - 3 ”

‘e

| Metal Materlals Area

The Metal Materlals area 1nc1udes the followlng sam—ﬁf

% f
ple processes Machlnes ooverrng shaplng, 1athe, and

.[A'

e
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The four Major Phases' in The Alberta Plan (Repro-
ductlon with permlsSLOnvfrom Research Report l‘
Industrial Arts in .General Education by H.R.

Z1e1 ‘University- of Alberta, Edmonton, Alberta,
Canada, ~1 9664 PP s~ 8r 9)‘ : ’

[T

[N pre
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milling;;Powdered Metals; Electrlcal dlscharge, Sheet metal
and, Welding. 1In all these areas the most modern methods of
productlon and tednuoueseue amﬂoyai rather than the conven—

tlonal methods. The 1ntent for thlS practlce is to. expose

o

the student to the actual 51tuatlons found in: the 1ndustry

<

Due to automated techniques of productlon, the need for
example, to make students flle a piece of metal is not

necessary:

. .therefore, 1t is no longer wvalid .in indus--
trlal arts to require a student to spend ex-
tensive and valuable learnlng time in how to

' properly file a metal surface or thread on a -

‘ lathe, when all these operatlons, because of
quantities and price and the requisite use of
unique turning tools and tolerances, -are
better performed on.screw machines, electric
discharge machines and equally. sophisticated

- metal shaping and formlng eoulpment (Ziel,

l97l . p. 42).

‘Plastié Materials Area ‘ o ‘ L
The Plastic Materials area includes thevfolloWing o \\,~—(iij

“

sample processes: Injectionsf.Extrusion- Centrlfugal Heat

ax s

and Pressure, Blow and Vacuum Form, and Cellular As in

PP O)

the Metals area, the most modern technloues and machlnery RS

- P

-;prevalent rn the actdal-job market are recommended to be

applied.

v

Wood MateriaLS'Area‘ .

The Wood Materlals area 1ncludes the follow1ng sam-
ple processes Wood shaping, bandsaws, lathes and jigsaws;
Vacuum Press; Chemical Impregnation; Laminates; and Com-

Kl

-pressors. . Wood is the most common. and promlnent material . - -~

- e, . e



invindnstriai arts.. For this.reason,'the ﬁarrous uses of
‘tools to shape this materiaidshopld_be'indicated because
they are aiso‘qtilired with some modification in otherl
material areas. As in the Metal Materlals area, it is re-
commended that power tools should be utlllzed ‘instead of

" hand tools as dictated by;the.predomlnance of power tool

utilization in the productive society.

Ceramic Materials Area’

' The Ceramic Materials area includes the following

N

'sample»proceSSes: Extrusion; Hand-ForminngSlip gasting}'.

v,Compression; Giazing, Glass Maklng, and Flrlng The most

Ve .

‘prevalent technlques reallzed in thlS area are recommended
Creat1v1ty and deslgn should be empha51zed as thlS area of "

material is artlstlc (Zlel l97l,_p. 57) .

iGraphic Arts Materials Area

'*'*This‘area 1ncludes the following\sample processes:

e PO

- P - ‘rw

Hand Press; Offset Rubber Stamp, Embossograph Decal,.._:.' N

a

ENFE]

'Enﬁraving; and.Block Slgn.Press. Exploratory experlences

w1th the varlous communlcatlon processes- and materlals most

° K

@

_commonly in ev1dence 'in our productlve.soc1ety'are'rebom—"

)

mended emphasis.

Materials Testing Area

~ e e e e

The sample testlng propertles for” thls area are-s*»:"

vt g - 3 LAt P
. ]
k3 S <R

Chemical; Thermal; Electrlcalq Bhysroal; Mechanlcal and

Radiant.. The variety of materials encountered within

14



v

the technologies inpthe Productive Soc1ety. Major areas of -

) ) . : .

& . . . .

Ph we flare recommended to provide the test pieces for this
-area;’ At this stage, materials to be encountered within -
Phase:lI-are also recommended as an introduction to the
phase.
Phase II
It is designed for eighth'and ninth graders and in-
troduces the various technologies dominant in the world of

work The learning aCthltleS in thlS phase reinforce the

academic diSCiplines by synthe5121ng the interdependence of

tstudy_include'PoWer;‘Graphic'Commnnication; Mechanical;

Electronicsj Electricityf-Power,Transmission;_Testing;vand

ComputeruTechnologies. The learning ‘activities emphasize

PR |

development and awareness of the application of SCientific

......

knowledge by ut11421ng laboratory ecuipmentv

L e e s e ~— * Lo . t -

'.AElectrical Technologx S TR

The sample experimental 51tuations recommended to

-
” o

be engaged by students include Simple Lighting, Complex

i

Lighting, Slmple Alarms, Complex Alarms, General,Controls;

- Simple Industrial Controls;‘and Motor Control; These units

of'engagementS«are designed principally to'emphasize the

distribution of energy; its limitations and unique charac-

teristics that contribute to more. effective systems uses.

experiments Wlth pre—Wired and pre assembled alarms, lights

o Lo

, s - o
P -

%he Iearnlng experiences are’ deSigned to” include a Series of -

Al

-
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and controls, to- acqualnt the student w1th everyday llfe of

these appllcatlons and to relnforce the bas1c sc1ent1f1c

v

concepts of such appllcatlons.[i

~

. Power Technologies

Sample experlmental situations for thlS area of
'study includes: Two- cycle Englne, Four- cycle Englne -Die—
‘sel; Wankelf Pulse Jet Electrlc Motor, Fuel Cell; and Solar
Cell. The main theme of thlS area is. to prov1de a learhﬁng
env1ronment so that students ‘would understand the dlffer-
ences ~among the varlous power systems and the - result. of
appllcatlons of power systems to more compllcated systems in
a productlve soc1ety It is not the 1ntent however, to
develop skills in these areas, but to prov1de the general

.

l'understandlng and concepts of: these basic power technologles

- Mechanical Technology

The sample experlmental 51tuatlons 1nclude . Simple

"3<Gear1ng, Slmple Rotation; Change Rotatlon, Complex Gearlng,

’ Simple Comblnatlons of Gear Problems——observe complete sys-
'tem cutaway, Slmple Machlnes, and Complex Machlnes The ob-

T jective here ls to recognlze and dlfferentlate the varlous s

mechanlcal systems and thelr specific functlons.

It

Graphic Communications

Experiments for. this- area 1nclude' Slmple Mechanl—

cal Draw1ng, Slmple Layouts, Uses. of Chemlcal and Electro—

statlc Coplers- Slmple Still Photography, Vldeo Tape, Slmplef'

16
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~Dummy'Layout' and Complex Dummy Layout (p 87) The purpose;”:“'

’lS to transmlt 1deas and meanlngs and - empha51ze the need for

understandlng the units of graphlc communlcatlon technology

r‘ Computer"Technology :

| Experlmental systems 1nclude Mlnox} Arky} Bitran 6;
-P.D. P 8 360 Termlnal and C A. D Instructlon.' 1571979, a
.mlcro~computer system was 1ncluded Computer technology 1s‘
llntroduced to relnforce and show its relatﬁonshlp to mathe—
- matics’ and sc1ence. Due to dlfferences/hmong manufacturers,
-computer language is recommended to be 1ntroduced as a unlt
.sof 1nstructlon for the ba51c understandlng of the varlous

o

_models of computers avallable.

Electronlcs Technology

The experlmental 51tuatlons 1nclude-:.Phonograph
Radlo ﬁecelver' Radlo Transm1s51on, Tran51storlzed Systems,
and Telev151on Transmltter. The 1ntent 1s to make studentsv
become 1nvolved in understandlng and recognlzlng the varlous.

'electronlc systems so prevalent in the productlve society.

‘~POwerdTransmission'Technology

Simple Controls; Complex Controls ‘prill‘ﬁress;

Punch Press, and Automatlc Press are the sample experlmental‘

: unlts of this area. The purpose 1s to show the varlous




”fSUpply‘of goods and seIV1ces4(Z:el 1966 p 12)

| - Too18
It exposes grade ten students to the major roles: and e
Y functlons 1mpo$ed on.man by organlzatlons of an 1ndustr1a1 -
wx"settlng.— The learnlng act1v1t1es 1nclude 51mulated 1ndus—'t'
7ﬁtr1al organlzat;onal structures such as - authorlty, dec151onv
Tmaklngn organlzatlon and communlcatlon as ex1stlng in each
technology. Spec1flc empha51s mlght 1nclude the functlon of : f

& ¢ -

l”llne and staﬁf requ1rement5iquallty control and unlon,wandr~dﬁé~};=;

. .- < ~

Tl . el -Gt Toe D
k% el . - - -

. e R PR T, s
L i LT e S N s

Phase IV T p ‘ R R

L]

' ThlS phase prov1des grade eleven and twelve the,'

'opportunlty for 1ndependent study and research act1v1t1es

which: glves the student the opportunlty to pursue two or‘

‘three-(or a comblnatlon) of any of the technologles surveyed'

"This phase is. based on’ occupatlonal clusters.

in earller undertak1ngs.~ The areas of study are. determlned

through student ablllty, 1nterest and performance and the

‘teachlng act1v1t1es empha51ze experlments w1th photo type.

4
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THE IMPLEMENTATION OF THE ALBERTA PLAN
BY THE PROVINCE OF ALBERTA

':g:GeneralpObject'» gt Alberta Eduoation

TThe'generaLtA "ion in'theJProVinoe
" of Alberta'(l977)'ar

1) Develop comp % g writing,
' speaking, 1i ek e ‘
- 'Develop’ bas
Tt matics, the sc
C il finé ar€s. i .
)-:Develop the learn - flndlng, or-
‘gén1z1ng, analy21ng;v- d“applylng 1nformat10n
.. in a c¢ritical "and bbjective manner. : S AR
'4) Develop knowledge, skills, attitudes and oo S
" habits which contribute to ‘physical, _mental[
and spiritual health.and safety,
+.5) Develop basic knowledge ‘and skills in® soc1al
' studies and an understandlng of the meaning,
~responsibilities, and benefits of active
-c1tlzensh1p at the local, natlonal and
-~ international levels. ‘ . L
6)¢Develop “the knowledge,'skllls, attltudes and - o v
-»‘hablts requlred to’ respond to. the’ opportu— :
‘nities and . expectations.of the world of work
(Alberta Department of Education, ‘Alberta Educa-
tion and Diploma Requlrements, 1977 p. 8).

ls in mathe— ) o
otlcal and" e e

Based on the foreg01ng objectlves, prov1nc1ally,
Industrlal ‘Arts in Alberta is de51gned towards career deve—
‘lopments. It is’ concelved as an educatlon program that must
prov1de con51derable flex1b111ty so that students have an
voptlon of several career ch01ces.. It must provide broad

“educatlon so that°each student learns what he needs o know

» -

'3:1about a new*gob for a rapld and suécessful spec1allzatlon.

P G e T 1

The task of secondary schooI *therefore, is "to pro-‘

e e e PR . - .h,..‘ . - RN e . .

L fv1de students not only wlth entry sfllls for several careers

) e - » PR
.1.7"""".,""' '-'-~-¢ '."\’." ""'“"" 5'.1:

e .
I o KiDR:

~

o .
[N ,,,'.'-.'.“."f.“ Lo ’",‘7.‘ .,-.,a-n '~7._ ‘)‘"‘.‘1 .,“,_-‘\ . vv."..,_.

ceap e e L P . e

~but to orlent the program to meet socxal and cultural goals.?,?fﬁihfmh



(Alberta Department of Educatlon, Handbook on Industrlal :‘

. Educatlon Gulde,‘l976 p. 1). The courses or. dlsc1pllnes

200 -

-are 1nterrelated and flex1ble to provide- teachers the: oppor— '

e tunlty to demonstrate these relatlonshlps.“ From these in—

tents of the 1ndustr1al arts in Alberta, the program.ls-de—‘:'

.4,51gned upon the follow1ng objectlves.

- cte s

RERRE S

! ' = 2 s sle - R A N U= )

Objectlves of Industrlal Arts e

REREE “jlﬁThe;objectlve“of-industrial4artsjis:the‘development

.l‘of.an informed citiienry in a highly‘induStrializedvsoCiety'

e-al soc1ety that must learn to use and control the technolo—

\ .o

“glesﬁ:_lndustrral arts 15~to;;ntroduoe‘students.to all asﬁ-

;fects of a productive'societvaith'the‘following specific

a

objectives: ;
A. Personal Growth‘,~"x‘- ' R
1. ;1To prov1de opportunltles for the 1nd1v1dual grOWthfi}§x>,

- of the student through ‘the development of acceptable per;“
sonal and soc1al values necessary in a productlve soc1ety.“
2; - To provide a technical environment whlch'motlvates
and stimulates individuals to‘discover their interests‘and
'developvpersonal and’ social responSibilities.

3, o To'assist in the development of pOsltive attitudes
."towards safety

'f4;”“: “To. a551st in the development of p051tlve attltudes

“towards conservatlon and ecology ‘

- TEAET R To assast 1n the develqpment of consumer values.

. Ly
. M .
PRS- . S N



-~ 7

t.sr‘_ ‘_ To assrst bn the deveiopment of positive7attitugeg

utowards the dlgnlty of work :_',,, T;~_r#‘, ..
7. " To a551st ln the development of good work habltslﬁ;
'8i'_j4fiTo foster the develooment of vocatlonal 1nterests

"and’ SklllS.: , S ' I yf

. A )
- B. Career Exploratlonr Lo ;wf"ﬂ;“bgf;iir
R . ‘),:'«h“_:"\‘_ e . "
1. .. To prov1de students w1th experiences- Wthh w1ll

~

,assxst them 1n maklng reallstlc career cholces

-, LA

PR

-~

N

2. . To prov1de students an opportunlty, within a .techni-.

,cal env1r0nment to become acquaLnted w1th the general occu—"k

patlonal characterlstlcs of a varlety of career flelds.
,3. "_? To ‘relate thelr own. 1nterests, abllltles, llkes,,

and dlsllkes, and Values to several career flelds.

C. . Occupational Skills

'*To developlng ba51c competencLes, 1ntegrat1ng éog—-'

rh”nltlve and psychomotor skllls related to famllles of occupa—‘

1. To-provide'safe exploratory experiernces in the use -
~of\tools, energy, equlpment and materlals approprlate to

. varlous technologles prevalent in .a productlve soc1ety

2. h_ h To develop an- understandlng of the 1nterrelatlonsh1p'

Of varlous technologles
3. ,u  To prov1de a technlcal ehv1ronment whlch permlts-

students to synthe51ze thelr accumulated knowledge 1n _the

‘4solutlon of practlcal problems, and to a551stAthe student to

21
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\( ‘.‘.-A‘

B

A

, . e iy . : ;
develop hablts that w1ll be conduc1ve to the establlshment

of a” safe env1ronment (Alberta Department of Edqpatxon»' T

“ ‘-—~ o Nurs ‘(w-'l

Junlor High Industrlal Educatlon Guide) 1976,“pp_el =2):. The"“

name,,lndustrlal arts, 1s changed to Industrlal Educatlon.

PrOgram Structure"? : o

T AL . : . . . et e
R W — S S oemeir T e wes

The four phase approach developed by Zlel was not
adOpted by the Department of, Educatlon, but the multlple ac~
t1v1ty strategy was aocepted (Ross 1976, p. 10) The 1ndus—

trlal arts’ currlculum 1s arranged to 1nclude the materlals

and technology areas suggested by the Department of Indus—

“trial and Vocatlonal Educatlon.;iHueUnlver51ty of Alberta has .

i
! o

the respon51b111ty of. preparlng teachers who are expected to

\

“be capable ‘to teach 1ndustr1al arts content as prescrlbed-by T

S au e ,A

the Alberta Department of Educatlon Currlculun1Comm1ttee (p ll)
1 -

The Alberta currlculum in 1ndustr1al art extends 17;515"

o oam e - :

for 51x years of study startlng Ln Grade Seven through*“-

- 4

TWelve Durlng the flrst three years (Grades 7 8, g stu~'

j»a,. e e el

. PR N

dents engage in-a- mlnlmum of three dlffereht units” each

i :
- year, but could be extended to more. than three Wlth the pro—_

’ v151ons of adequate fac1llty “and teacher. At the Senlor

ngh School (Grades 10 11, 12) there are two programs to S
choose from, 1dent1f1ed as‘"deneral" and the other,‘
"Cluster"" The 1ndustr1al arts program—~general route--ls

flex1ble and versatlle and allows schools w1th one or: mul—~;

' }tlple laboratorles to plan max1mum use of thelr fac111t1es.

Programs 1n the ¢luster route are local de0131ons,'ﬁ‘“

o R A R
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# 7 a,

a

v, "

e

- ™ .

determ;ned by the 1nd1v1dual school 1n the locallty the D

PO

-schoolrserves.g Prlorlty and sequence 1s left to the teacher

'5Q'and studehts,prov1ded the requlred amount of tlme 1s spent

.E
for the course.‘
”‘_'-- :."":l‘.'""“~=-::"'-"'.’ —‘;_- o ) R . P Ll
R O A C Ly W L e T e

Junlor ngh School Industrlal Arts Program

Industrlal arts at this level is regarded and con—

Celved as the exploratory phase of the total program. It is.
organlzed to prov1de the opportunlty to students to explore,'
'reason, eXperlment and dlscover the reallty of the techno—x‘

loglcal 5001ety : The content deals w1th 1ndustry, 1ts or-

-—«"

R

,ng§7 atLon, materaars, processeS, pfodhcts* occupations;~and -
the problems resultlng from the 1mpact of technology on
soc1ety (Industrlal Educatlon Gu1de,\l976 P-. 2) . To pro;. T

=x~éla¢ a;varletyiof exploratory experlences, the Junlor ngh " .

vﬁschool programlls lelded 1nto four flelds~of study.

'if»*{ff’ Flelds of Study ‘fjAréaéfGOQéiéa' LN I

f_;ﬂl}'Power Technology :"Power-Mechanics:.'” 3
. ' Hydraullcs
‘Q;fMaterials Technology " Earths ~
: . o - Lapldary Art Metals‘
Leather- Textlles
o Metals:
-4 ' - Plastics
. o . ‘ __wOods.
’13.-Visual'Communication‘vz;Graphlcs h ' IR
ST L e T e ~1Photography-Draft1ng BERRTE
B S o ‘ .
4. Electricity *Electrlcltyn. S
h e . ." * Electronics
e computers
"~ In addition to the four fields of\study, the program. '



- also 1nvolves a tin ' and ‘an. 1nstructlonal materrals/’/’f

e

"éa:- A research and development unit lS 1ncluded forrEE;/
o o . : \

;;"teacher to examlne and research 1nto new addltlonal/content.

T

,,

The addltlon.of the new content area- mus’ -be approved by the

Prov1nc1al Consultant ofaIndustrlal Educatlon and the prln—

+

c1pal of the partlcular school.

Below is the breakdown of courses and the level at

o

Wthh they are offered durlng the three year perlod.

o :1 ﬂ o ,
Grade 7 Grad//é o ”;»fGrade 9

_ GraphAC'Arts - .Graphic Communlcatlon Electronics .. __—
,Q;//,Piastlcs_" Wood.. - - _ .. . .. _Ppower Mechapics- -
¥J\¢1Cgramicsﬁyv- Eledtrlc1ty ’p S !Metals _ o

T,

R

Senlor ngh Sc C

/ — S .. B \ '\ } - e, . e e
L - . . s -
R PR =;dg. R e

wﬁt the completlon of Phase I-ieiploratory phaseee

a’ student/Taz/gelecf//ourses of a more general

. nature in the T E. lO Serles fbr take an 1ntroductory coursem;
B

junlor hlgh

—

'frelated'dlrectly to a career fleld. From here, a student:

may advance to a more spec1f1c course whlch prepares hlm for

a career. All 1ndustr1al arts programs 1n this phase place

\ .
~empha51s on practlcal work and applled theory
- » ' o o ' s

'_Indu,strial"EducatiOn'Gen.-eral:‘\_. 10, 20, 30

S .Itiis intended,fOr_students'who had no previous"

‘knowledge in industrial arts at'the"junior high. .The

_




't"content 1s broad eitending'the knowledge'received*in the:‘r

'junlor hlgh. ThlS course could ‘also be taken by students

pwho lntend to contlnue/wath vocatlonal courses after Grade

)

¥ L

:Ten. The Erggraﬁils organlzed 1n the follOW1ng manner-

- ) . R S . - oo . ) . \
_;yzfiifii:An'General 10’ '-.‘ - I.A. General 20 |
Basic'ElectriCity' R —”“'Electronlcs (Systems)
. - Electrlclty o - . Metals
: <Wood/fw } o ' Photography
- " Drafting ‘ . Productlon Sc1ence
Internal Combustlon ' : :
‘Engine
TI.A. General 30 ll?;'*“”“AwLﬁ .
BRI, }Pfastics ‘ : ) : S
o e _ Other Power Sources S -
e .. Hydraulics = . . . .
~—7 .. .., .. ... .. Hot Metals ST .

__m,,-depth in- a fleld of closely related technologles.i The ‘clus- .

N

" b) Materlals - wood metals, plastlcs, earths-

' The courses are made up of about srxty modules to

-

f choose from, wrth about an equal number from each of the

flelds of study as - llsted 1n Appendlx l

HK: — B L . ,
Industrial’EduCationgClusters~ 12 22, 32

This second program ig called "cluster" program and

_1s 1ntendedmto prov1de tlme to- students to acqulre a greater

-

N

ters are desrgned in four major areas.

a)'Electronlcs —‘electrlclty, electronlcs,,computer,-‘J.

.c) Graphlc:Communlcat;ons r-draftlng,‘prrntlng,fphotography,‘

lithography; and,

oo . ‘ e ' L T
d) Power Mechanics - power sources and transmission. .



" For complete breakdown of related technologies
offered in each cluster, see Appendix 2
A student who intends to enter into a career field

is. expected to have taken a "l2" level course deSignated for

that career field, or two "10”’20, 30" series related to the\

anticipated major‘area. Ehe.student tnen may.advance\to the
"22" or "32" level courSes regarded as the majors. For
course organization, matrix, see Appendix 2. 'Part of.the
training 1ncludes on- -the-job experience 1n each field of

study

Other ‘Alternatives

To cater for students' educational choices, certain

| students could. be allowed to select portions from both ‘the

3

General and the Cluster- programs

sTU_D,IES CONDUCTED REl.ATED TO
THE ALBERTA SCHOOL INDUSTRIAL‘ARTS EDUCATION ‘PROGRAM
Manéil (1968) conducted a study to investigate the
claim that industrial arts in Alberta‘reinforces academic
disciplines. The Study was conduCted‘and limited to grade
nine science achievement. The sample constituted;of a con—

trol and an experimental group. The hypothe51s was thgtuthe

o

experimental group would achieve similar results to gﬁ% con-.‘

" trol group. Statistical analysis supported the hypothe51s

Manuel 1dent1f1ed’the mé%hod for the random sa plihg as a

R I N - 5

weakness and- which may have beén the cause o

>

g
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'réliébility inthe study bécause:ghe'grdqpsfwéfevpoofly
maﬁéhed; | o

'&EF -7 Leblanc (1968) undertook é studY'tb measure . the uﬁ-
‘dggstandihgwavAlsértﬁ‘industngwbyuthé;luniontHigh!échodl ““
?%fﬁadgﬁfialfartshégudeqpsk Thé sample‘was drawn among. boys

and girls in grades 7, 8, and 9. “The sample constituted a

,,,,,

control and an exgerime%Qal grQup of students in grades 7
'and 8 Who had significantly better'kno;ledge of Alberta
industry,'but.no,signi%icant difference was observed among
grade 9 students. ’The instrument developed. for this study
was recommended to be a useful aid to evaluate the teac@ing
of ‘an understanding of the world of.work.

Wright (1970) conductéd a study to identify the
streﬁgths.and weaknesses of the manner'the‘Albérta Junior ;

High school“gréphics curriculum area was implemented. The

study showed that teacher misinterpretation of the“planned

curriculum resulted in the low student achievement observed.
Wright recommended specific behavioural objecﬁives be inclu-
ded in the curriculum guide andvthe teachiing methodology to
be used and concepts to be taught clearly stated.

X Liu (1970) conducted.a study to test the effect of
industrial arts on grade nine'giris"mathemqtiéé‘achievement.
Theisample consisted of girls from four fandomly seleéted
highischoolsh 'fhe samﬁ%e-héd a control and an expéfimental
grdup. Sﬁudentsf géddéﬁniné matheﬁéticsuresults statisti-

célly revealed that there was no significant difference

between groups. Observation was made that the failure to

o S

wtr W
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confirm that industrial arts had a positive effect on mathe-
matics achiévement was due to:

'1._The;girls'choSeﬁ for the sample were not
_aekpbsgd';omall;the'areas;within the in- ) 7
dustrial arts labdratories;i ™ 4 - - L e L. .om

2. The students only received industrial arts
- education for a short time period (seven
months or“less); and, : -

3. The teachers involved in - the study may
have lacked experience in teaching indus-—
“trial arts to female students . (Ross, 1976,
p. 34). ' o
anderson (1972) undértook_a study to test the hYpo—
theses that the majority of .students taking the electricity

Gomponent within the Junior High school curriculum had

apathy towards that area. The study revealed that many acti-

_vities were research oriented rather than practical oriented.

The‘;esearcher'suggested the difect use of appiicable know¥.
.ledge in the teaching of Junior High school electricity con-—
cepts. | -
Leblanc (l972f éhd Ible (1974) observed that the

progfam graduates percéived that their teacher preparation

at the University of Alberta, Department of Industrial and

) Vocational Education, was inadequate in developing the

skills needed to teach.industrial arts in the schools. A
cimilar study conducted by Haywood (1975) concluded that
teachers ranked skill as highly desirable competencies for

industrial arts teadhersﬁih'theluse of tools, machines and

_teaching strategies. —



CHAPTER .III .~

RELATED LITERATURE

This chapter deals primarily w;th currént concepté’
'inflpdustrial Arts; Nigerian national goals'aﬁd obﬁectives
of education; and, the criteria for_the devélopment of é
éontemporéry industrial arts program in Kaduna State,

Nigerra.

- CURRENT CONCEPTS IN INDUSTRIAL ARTS

The'Develobment'of
Industrial Arts in North America

1

'From.thellatter part of the nineteenthlcentury, and
since adapting the concept from the Russiéns,'indﬁstrial
arts in North America; particularly in the Uﬁi£ed States,
.has passed through éhree sigﬁificént‘distinct-phases since
its introduction. vThough there:haveAbéeh‘distinct differ-
ences, no demarcation éaane drawn’betwéen them. These
‘phaées have been: Manual T;éining, Manual ‘Arts, and pres-
'ently,'Industrial Arts. |

Manual training was consideréd;the basis of the
training of hand and éye,'and éventuallnyhen emphasis of
manual arts wag introduced, the basis of the training was

design or ﬁhe applicatioh*of art to the Shdp project.”f"

‘
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Currently, industrial arts is Conceiﬁed-as ‘an integral part

of general'education. Ba51cally, 1ndustr1al arts is regar—'_

.

ded an 1mportant part of ggneral educatlon,ﬁand coqcervedbas

&m,_;u,-»q :‘ LT !9oupwn R EL A k. '_‘&.av?d o BT ettt QT @ e T

an answer to the problem of educatlng young chlldren to llve
in a,world characterized by technologlcal,lnnovatlons and‘
‘developments,*

The Role of:
Industrlal Arts in- General Educatlon

The-basio‘purpose of general education iszto trans-

30 .

se 0y

mit- ways:of lrfe‘of the sodiety tothe younger:ones)'tofproi’

! v1de for the 1mprOVement of the culture, and, educatlon as

o
the meetlng of needs (Wllber and_Pendened 1969, pp 3-10)..

For these purposes of the conceptvfor general educatlon, the

'role of lndustrlal arts in. the present day of. technologlcal

- cracy preaches that "each individual~must_assume the respon-

culture must be to educate every student to apprec1ate,

understand, and function effectively in the soeiéty; Demo-

B

sibilityenot for his own developﬁent but for that of his -
fellow man" (Wilber afd Pendered, 1969, p. 3). Therefore,
the responsibility of transmitting complex knowledge is the

concern of the society entrusted to educators, and must not

_be left only to parental decision'and'teaohing.

Plannlng 1ndustr1al arts for the future, educators
and planners w1ll have to look upon the needs of the child
broadly and concertedly; To plan for such a relevant and

meaningful curriculum in an~evolving technological society,

-‘1(.

> I v e a e
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planners must take 1nto cons1deratlon such factors .as.:

automatlon, dlsappearance of some occupatlonal.categorles,

1ncrease in technologlcal knowledge, and obsole-cence of

Importance of Industrlal Arts
in General Educatlon

«/' e . e m _.‘u-v.c.\

In a presentatlon paper tltled A Fresh Look at In-*'ﬁ:r;»¢f

dustrlal Education, to “the- Amerlcan Industrlal Arts Assoc1a— .

U

I e T s @

tlon s (AIAA) thl;teenth Annpal Conventlon 1n Mlnneapolls T
.4(1968) Marshall observed three accompllshmentsuthe\Amerlcan_ -

.

Some

educatlonal system must achlevef“ Lo e e LT

Flrst it, must .transmit’ to the young what its

‘sc1ent1 fc- technologroal SoPiety s like fits.

L values,'lts beliefs and its moves. Second,

"~ i1t must meet the needs of the 1nd1v1duals un-
der its care; and thlrd it must bu1ld within’
the soc1ety a mechanlsm to re-create the’ so-

“\c1ety st wiltl” ‘grow in fhe ‘diredtivn of a-
better life for its, .citizens. The beliefs. CoTTimE IR
~about industrial &rfs mesh iffrextricably with R
these basic purposes of education. Therefore, L

\ ' it is necessary far all “Who Iive in a ‘techno- S .
logical society to acquire an understandlng of - ‘

industrial arts through- the systematic study

of the subject matter (AIAA, New Concepts in

Industrial Arts, 1968, . 2)

MarShall further outlined the importance of indus-

,trial arts programs in a 'society. Through the acquisitidn

‘of some knowledge and understandlng of properly organlzed ST

1ndustr1al arts\programs, a student's behav1our should

change. ‘
One of the most 1mportant is the change of at-
" . titude and understanding about industry and
technology, and the realization that this per-
vasive force has the capac1ty to ralse man to

~
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Z.InduStrlal Arts should develop ln students “the’ ablllty to

make wise ch01ces of 1ndustr1al products,

8 o«

—X .

-“°manshlpq,and to apprecmateuconsumer value on goods purc

greater helghts or. destroy hlm by the misuse.
~of technology—-or of. the arts of. 1ndustry
(AIAA 1968 p 2)..M., oo

oy
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it . ™ _mu-.a_,,'

3 "’;cr-~.w-

e e e ey

apprec1ate work—

-

Another 51gn1f1cant 1mportance of 1ndustr1al arts”

educatlon is helplng students make better career ch01ces

standlng and attltudes acqulred by students would dlrectly

apply to n&st occupatlons and profe851ons.

£

1”If taught ln the proper manner, knowledge, skllls, under—

2

-

LI

hasec

v - o

C s

Another lmpor—l

tant- aspect of 1ndustr1al educatlon often overlooked 1s the

pa L

'prov1510n of the opportunlty and the ablllty to lnteract in .

meanlngful ways w1th dlfferent types of materlals to create»

‘dual

.

T

s personallty.

_ new technlcal thlngs that contaln some amount of the 1nd1v1—

Marshall stre551ng the emphas1s of 1ndustr1al arts

as viewed by other nat;ons,.contended that such emphases

are placed upon:

el

‘. \

...developing an understandlng of technology;
aiding . the learning process.by providing for

direct student environment and feedback; deve-

':floping an appreciation for work; encouraging .
. study of economic education (production and

consumption of goods 'and. services).; and pro-
viding the vehicle to 1ntegrate subject matter.

;Of particular interest 1s the general shop
“idea (p-. 5) . :

SRy
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'Planning.a Re;eyantTIndustrialpArts Program . -

Making Industrlal Arts educatlon relevant to the

.

;5001ety it serves 1s an 1mportant factor in the plannlng

;stages and also a dlfflcult task to achleve.; The p01nt is

4:_5 B

to make 1ndustr1al arts educatlon relevant to the needs of

—

bu51ness so that- graduates from the program would be able to .

~ > .t a -

take up jObS upon graduatlon and become productlve assets to‘

[ 4

vthelr employers.‘ To achleve thls, the plannlng of programs

-

should be done by flndlng out what bu51ness and 1ndustry

»vneeds. For students’ selectlon of a career, educators must

be- certaln that such a student has the personallty and

talents needed for the jOb and that there will be jOb oppor—

vtunltles for whlch he would be tralned

.Turner'(1968) 51m11arly stressed that:

- Clague (1964) had thlS to say about maklng educatlon

’relevant.

B , o
The education, training and the career choices
of. the nation's youth are a vital concern not
only to the young people themselves, their
parents; teachers, and counsellors, but also:
to business, government, community, and labor
leaders. .

: Young people preparlng for a llfetlme of work
need to khow where the jobs are now, what kinds
of jobs there are, which have the most promis--
ing future, and what:education and training are
‘required to qualify for the jobs they want.
They need to know more--that industries and
occupations ‘are constantly changing and that
they must be prepared to learn things through-
‘out their working 'lives {New Direction for
Industrial Arts, 1964, P- lO) . '

4

The young person wonders what career lies:
ahead for him. .The, employers are concerned
with flndlng quallfled help——young people w1th

'3

samtes e
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~sufficient: training to be productive workers

when they first start the job, able to meet
,.»rpeopleeand carry on intelligent conversations

with them, w1lllng to learn and adapt them-

selves-

' C%UISG}

asset.

to the demands of the job; ‘and, of
a pleasing personalityeis,always an,.

. Qur jObS, yours and mine, is to brlng the

" student and the employer together in the . frame
of reference that will enable. each to improve
himself--the student his ability, the employer
his, productlon or services--to the end that '

society also:is benefitted by 1mproved goods

et -~ L

and serv1ces - (ATAA:, 1968 p«l6) .

Students in lndustrlal arts education should be

2
-

T

"taught to develop a sense- of dedlcatlon and 1ndependence of

- judgement.

4

This need be done through plac1ng equal impor-

-gtanCe during instruction and empha31zrng the development of

good judgement and 1ntelllgence, personallty and the ability

'.to.get along w1th others. The 1mportance of thlS ablllty

¥

is also observed by Turner:

Right-thinking young people do not subscribe

to the

living.

philosophy that the world owes them a’
A free society- nurtures the indivi-

dual not alone for the contribution he may
-make to the socgial effort, but also and pri-

marily

for the sake of the contribution he

may make to his own realﬂkatlon and developi
ment (AIAA 1968 17)

‘Clark (1964), in observing the relevance of technical educa-

tion to the

world of work, had. this to say: .

The . educatlonal system is asked to prov1de‘
the specific expertise needed by the young

worker

for entry into the market, or to pro-

vide the general sophistication upon which’
the exgertlse can be constructed, or prefer-
ably, both. " One: quallfles for work through
education, much more than in earlier times,
and the educational threshold, the educational
qualification for work rises (Ziel Educatlon

and Productive Society, 1967, p. 31)



. For these factors,_the need for a. relevant 1ndus—
:trlal arts educatlon program is very 1mportant and 51gn1f1—
cant to. the soc1ety it serves and the 1nd1v1dual student
concerned
Research Concerned W1th

Industrlal Arts Educdtion Programs in Norﬁh America
T

. . £} e
. . © . v

L Though*inddstrial“arts'is conceived as an lntegral-~;
part of general education, it is lnterpreted.and approached
differently. The approaches dlffer ~according to the currl—
culum relevancy for the communlty each program serves.:
Cochran (1968), in hls doctoral ‘thesis at Wayne State Uni-
ver51ty, studled twenty innovative 1ndustr1al arts programs.
In organlzlng and . synthe5121ng these programs, he categorized
i andﬁgrouped them 1nto four distinct programs: '(l) integra-
t;ye programs; (2) interpretation of'industry programs; |
(3) occupatlonal famlly programs- and, (4l%technology—A
orlented programs | | |

1. The rationale forfintegratlvevprograms generally, is
on the basis of making education a unifying experlence

.ThlS approach makes it possible for students to:

i) percelve relatlonshlps between dlfferent
sub]ects

ii) make an easy transition from school to work;

iii) observe natural relatlonshlps within the
' field; ang, '

iv) obtain;a'realistic view of‘career devélop-
ment (Cochran, 1971, p. 22).

.

' The programs studied with this concept, some were found to

35
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~)ﬁd ‘focus on prov1d1ng unlfled act1v1t1es wrthln the freld and
Asecondly,‘others were found to focus on the degree of co-o'
relatlon w1th other subject areas. |

o2, ; ’The object1Ves of programs designed to interpret
1ndustry are prlmarlly concerned w1th prov1d1ng experlences

| Wthh will. heIp the student to understand modern 1ndustry
w1thwthepratlonale that no other currlculum area do%f so.'
Industrial arts, it is empha51zed should "develop in every.
student an ablllty to 1nterpret 1ndustr1al materlals, me-..
thods of productlon, and the role of 1ndustry (p 38).

Empha51s on spec1f1c areas: focus on marketlng, materlals,

productlon, serv1c1ng, research and design, and the organl—

g zatlonal patterns of 1ndustry. ' o
/‘\Jj;g;- 'Occupatlonal Famlly Programs have: thelr prlmary

approach upon the use of occupatlonal famllles as the ba51s
for 1ndustr1al educatlon w1th the rationale that youth .

should have the knowledge about and also develop competen—

-

cies needed in broad occupatlonal areas.

The diversity of 1ndustry, automatlon, and
other technological factors necessitate a
shift from preparation for specific job tit-
les, as was promulgated during the earlier
part of the century, to a broadly based pro-
gram. As a result, occupational family pro-
grams stress basic factors that are common
throughout a particular cluster. 1In this

.+ way, the student develops salable skills that
are'applicable to.related,occupations (p. 57).

4. The role of Technology—orlented Programs 1s to
‘\W' interpret technology as a part of man s culture .as_a way of -

llfe of a soc1ety ‘The objectlve of such programs isyto



develop- the student awareness to technology as a domlnant
and 1mportant aspect of general educatlon 1n an 1ndustr1al
‘culture w1th a ratlonale to progect the role technology has
_played throughout man~s hlstory.' Programs w1th1n thlS con-
;cept have varled .emphases on the technologlcal aspect some,
.for example; tend to use "technology prlmarlly as a. source
of content to more accurately Lnterpret industry" and some

utlllze manufacturlng to relateethe role of technology 1n

.‘our soc1ety (pp 73 74)

MetCalfﬂ(l968) rev1ewed eleven ‘Tew approaches to in="

' dustrlal educatlon curriculum in the Unlted States 'The‘
'study showed that: . (l) the cluster approach seems‘to be.
“the approach most new programs empha51ze, (2) all programs

' empha51ze flex1blllty, and (3)'gu1dance is-a bullt—ln-func—
tlon of each of the plans studled ‘The only dlfference 1n

e

the programs was, the manner ln whlch the three flndlngs were

-

. accompllshed

NIGERIAN NATIONAL GOALS AND
- OBJECTIVES OF EDUCATION.

National Policy on Educatidﬁ..

Hlstorlcally, educatlon has recelved a high prlorlty
in ngerla s development plannlng . Since 1962, the natlon
 adopted a systematlc economlc plannlng .as an 1nstrument for
the effectlve management of the national economy based on a

flwayem:Natuxwd Development Plan. Pn the flrst Natlonal

P P A
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Development Plan'(l962—1968) educatlon ranked £ifth prlor—
llty ]udged by the magnltude of f1nanc1al resource alloca—

tlonqaccountlng for510.3.percent of the gross. publlc;sector7l

’investment. In‘themsecondﬁPlan (1970—74), the.ratlng by‘the Vo Jf&"‘

-

same crlterlon, educatlon recelved more empha51s and ranked
second accountlng for 13 5 percent of the gross publlc sec—c
.tor 1nvestment Durlng the .current thlrd Plan,‘lt attracts T
,fqut prlorlty with the 1ntroductlon of the Natlonal Free

and Compulsory Prlmary Educatlon (Unlversal Pr1mary=Educa—“
«tlon (UPE)),accountlng for about 15 percent of the gross

public sector lnvestment (Federal Mlnlstry of Economlc Deve—

.lopment (FMED) Third Natlonal Development Plan, ‘1975~ 1980
Volt-l,Ap. 237). -

ngerla reallzes that the general Shlft ln empha51S'l
v and the orlentatlon wh1ch better fulfllls ‘the soc1o economlc
needS-Of the nation was.a gdood thing for the nation'(p. 237) .

- ~

It also recognizes that_a'well—oriented educational system
would prov1de a means for a fuller assessment of what needs
to be done and dev1ses a rationale and systematlc approach

to solv1ng educatlonal problems.' For these factors,;educae

-

tlon in ngerla is no more a prlvate enterprlse, but a

government venture 1n order to prov1de a- better control on
4

the sector.. In adoptlng educatlon as an 1nstrument for
effectlng natlonal dEVelopment the government stated that:

For the benefit of all citizens, the country' s' o '
educati nal goals in terms of its.relevance to

the needs of the individual as well as in ‘terms

of the kind of society is desired in relation

.to the environment and realities of the modern
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world and rapld socxal changes should be cIearly
set out (Federal Mlnlstry of Information. (FMI) '
L ngerla, Vatlonal Pollcy on Education, 1977, P. 3).

Wlth thlS v1ew 1t is reallzed that ngerla regards-
‘educatlon as a dynamlc 1nstrument of soc1al and. economlc
change. To achleve 1ts educatlonal goals,,lt empha51zes a
constant rev1ew to ‘ensure 1ts adeguacy and contlnued rele—t

vance to natlonal'needs and objectlves of the natlon s

policy.

National ijectives of'Education

During each National-DeVelopment Plan period

ngerla rev1ews 1ts natlonal objectlves of educatlon. - The

B
educatlonal objectlves for the Third Natlonal Development

Plan Period 1975 1980 are "stated as:

1) to expand fa01lit1es for education aimed
at equalizing. individual access to educa—
“tion throughout the country,

ii) to reform the content of general educatlon
o to. make it fb responsive to the socio-
economlc needs, .of the country,_

%‘-
dat %@nd develop the nation's :
gder education in response to -
anpower needs; @ ' o5

iid)

%

.the econdﬁ
\. ey o
iv) to streamlmnéngnd strengthen the machinery

for educational developmeng in the country,‘,f

V) to rationalize the financing of education
with a view to making the educational sys-
tem- more adequate and efficient; and, ‘

vi) to make an impact in the area of techno-
" logical educatlon SO as to meet the grow1ng
needs of the. economy. (FMED, 1975, P. 245).,

'From these broad educational objectives during the
current Plan'period,»the broad aims of secondary education

@

are set as:



1) preparatlon for useful llVlng w1th1n the
society; and,

2) preparatlon for hiyher educatlon._ . S P

In spec1f1c ‘terms, the,secondary SChOOl should
a) provide an 1ncrea81ng number of. prlmary
school pupils with the -opportunity for
education of. a hlgHer quality,” irrespec-
tive of sex, or social, religious, and
* ethnic background; 7,

B) diversify its curriculum to cater for
the differences in talents, opportunities

and roles possessed by, or o to, stu-
dents after their secondary/ﬁﬁh?ol course;

c). equip students to live effectively in our . .
modern age of science and technology;

: €§) develop and project N#gerian culture, art,
and languagsgs, as well as the world s cul-
‘tural herltage,

e) raise a generation of people who can think
for themselves, respect the views and feel-
ings of others, respect the dignity of
labour, and appreciate those values speci-

. fied under our broad national aims, and
live as good c1t12ens

f) foster Nigerian Unity w1th an empha51s_
.. @n the common ties that unlte us 1in our
diversity;. .and,

g) inspire 1tsastudents,with a desire for
achievement and self-improvement both at
school and in later life (FMI, 1977, p. 11).

The Need for Industrial Arts as
A Secondary School Curriculum

*  With the foregoing broad aims and objectives of

Nigerian secondary education, objectives (b) and (c) are
found to have specific and direct implications - >r the need
fof the study of technology in the secondary s,hool Indus-

trlal arts, therefore, could serve this purpose. Ohikhema

(1974), in advocating foitthe introduction of the study of

40
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modern technology as a basis for deveiopmegf“in Nigeria,

.stated thet: ‘ ' ’

In a yourig developing country such as-ours, a

general understanding of technological prin-

ciples will create a favourable precondition

for development. - By developing curiosity and
creativity in’ students, elementary technology
(industrial arts) will serve as a basis for

human  development-~by introducing elementary I
technology into secondary education, children » :
will become aware of new challenges and hence N
develop new capacities for harrnessing local

resources for controlling the environment
. for human benefit. (West African Journal of

Education, Vol. XVIII, No. 1, 1974, p. 25)

Another important observation made by Ohikhema is thelimbor~
tance of industrial arts in preparing students for the cir-
cumstances they will meet with in later life either in the
pursuit:feg higher education or the labour'markef. Nigeria,
thefeforey neede a relevant educational system that would

P
adequately introduce its citizens to the technological world

" culture. Ohikhema, realizing this need in the secondary

school system, said, "In a technological world culture

thepe seems to be'no other way to fit secondary school lear-

ners to life than through technical educatien being made
. RJ .

part of their general education." (p. 26)
In outlining the role of technical education in

the comprehensive educational‘system‘in.the northern states

(particularly in Kaduna State), Dr. D.R. Young (1973) ob- ®

served that, "The main advantage of comprehensive education
ie that leaners have increased options for further educa-
tion or employment," and suggested the broadening and in-

creasing of the school curriculum to give greater career



optioné to students. He‘further contended'that, “idéally_
. , - . .

‘all stﬁdents.should:be given the opportunity to be educated

to the maximum of their abilities and talénts.f

~ . . L S )

Tﬁe objecfives of post-secondary technical train;ng
during the Third National Plan ée;i6g.is to expand technical
acolleges‘to attract and cater for incréases in demand which
would be experienced from the sudden increase'of secondary
school graduates. ThelintrodUCtion of industrial arts in
-schools plays a very'important role by inﬁroducihg the basic
technologiés prevalent in.these’technical colleges and the
world ofvwork. During the’same'period, the intent is to

raise enrolment in post-secondary technical colleges from

8,856 in 1974 to about 36,455 by 1980  (FMED, 1975, p. 255).

The adequate achievement of this goal would require an ade-’
quage introduction of the technoiogiés at the secondary
school level. | ‘ :

"In Kaduna Sta£e alone, the projected ;otal minimum
secondary . school enfolment by 1980 is estimated at about
97,500 (pp. 253-254) . .The state. has since 1975 established
a State College of“Science and Techgology and jointly owns
the Kaduna Polytechnic with the other northern states. The
projected enrolment at these colleges by 1980 is estimated
at about 4,500 of the state's origiﬁ (p. 255). To achievé‘
these projected goals with success, there is the need for an
adeqﬁate base of secondary educatipn to adequately cater for
these projected enrolments.

Nigeria is aware of the shortage of adequate skill

.42
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manpower needs necessary for an effective economic develop-
mentfﬁ ‘
A remarkable feature of our post-independence
national development plans is the conscious
and sustained effort to diversify Nigeria's
economy. - Though a large proportion of the
nation's p%pulation is engaged in agriculture
Nigeria realizes that in order to attain an
accelerated growth in her economy, she musty'
embark ‘on a bold programme of industriliza- :
tion. (Federal Ministry of Information, Nigeria
Handbook, 1977, p. 144). , '

K

Nigerian: Industrial Development

The aims for ﬁhé expansion and the creation of more
teéhnical institutions are specifiCally-designedlto‘cobe
withithe expansion in the industrial sector of the economy.
4TherDevelopment Plan 1975-80 realizes that the nation's
economy is facea wifh the challéngerand the opportunity of
creating'an industrial base that wohld guarantee growth:

This challenge is great but so is the potential.
Nigeria is richly endowed with the physical as
well as the human resources necessary for indus-
trial development (FMED, 1975, p. 147).

In Kaduna State, Nigeria, the importance of iﬁdustry

in the development programs of the state cannot bé over- ;/////

—

emphasized. During the current Development Plan:

-..1its contribution to the economic and social
development of the state has been increasing
-over the years; and today it is second only to
agriculture in terms of output and generation.
In recognition of this, the government will

- accord industry a prominent.place in the Third
National Development Plan. The principal ob-
jectives of industrial development during the
Plan period will include: (a) the evidencing
of the State's industrial base; (b) the pro-
-motion of linkages between manufacturing and
dispersal of industries ( p. 169).
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ce a In the state there are at present twelve ‘major in-
ﬂdustrial enterprises Out_of this‘number, there areusix
’textiles industries, a car assembly plant a petroleum re-
finery plant (under construction), Nigerian breweries, and a
fertilizer company These companies are . in shortage of ade-
quately trained personnel (p 171).
The,Identification of Suitable Technologies

For‘Secondary School Curriculum
In Kaduna State, Nigeria

Review of the Nigerian Economic Sector

During the Third National Development Plan 1975- 80 .
period, the Nigerian economic sector was cla551fied in the

follow1ng categories- Agriculture, Livestock Forestry,

o

o
_Fishery, Mining and Quarrying Manufacture and Crafts, Po/er,

Commerce and Finance, Transport, and Communication.
b , g 5

hAgriculture
The folloming form the major products of the sec;
tor: ' Maize, Millet, Sorghum, Rice, Wheat,hyam, Cassava, ' »
Pulses, Sugar, Cocoyan,Melm Seeds, Beef, Goats, Mutton, ;
Poultry, Pigs, Offals, Eggs, Milk, Fish (FMED, 1975, p. 68);\
A summary of the major problems confronting the !
sector include: 'shortage of qualified manpower in key

4
areas; 1nadequatels\pplies of agricuftural 1nputs- inade-

‘quate extension service; poor condrtions of feeder roads ang
other transport facilities:; inadequate or lack-of effective

supporting servicesf diseases and pests; labor shortage;



lack of appropriate or complete packages of technology for
. many food crops, drudgery in farmwork and low returns from
agrlculture which forces’ rural youth ta mlgrave to urban _

areas,-and labor shortage at peak perlod durlng farmlng

: s
seasons (p. 65). The document stresses that with the avail-
‘vablllty of 1mproved technology, potentlally appllcable to
ggajor crops whlch 1f adapted could 51gn1f1cantly raise
productlvlty in agrlculture (p. 65).
. e " |
‘Livestock ) ' : , o
The major products of the sector are: Beef/Dairy
: Cattle; Poultry;.Piggery; Sheep; Goats (FMED, 1975, 93- 9@

One of the ma]or problems affectlng the sector is
poor 1nfrastructure which ralses costs, causes waste and
restrains development programs.' This includes:i animal
diseases, lack of credlt,,land tenure, lack of qualified‘
manpower,élack of adequate incentive,.cattle tax, inadeguate
market information system, inadequate supply of feed/water

during dry seasons (p. 94).

Forestry

The major products includef Sawnwood production; <
Fuelwood production; Pulpwood production} Wildlife; Gum
Arabic; Sheer Butter; Tanin Materials (p. 111-112).

Some of the major problems include scarcity of fast-
growinglspecies of trees, acute shortage of technicians, for
example, in sawmilling, specialists in forestry management,'

silviculture wood preservation and wildlife management to’
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mention"a few (p. 112).

Fishery

Tﬁere are‘tWo major means of<fiso suoply. These are
Industriel Fishery which mainly is marine.and capital inten-
eive and Artisonal Fishery which is labor intensive (p. 123).

Some of the major problems include;_ ihadequacy of
eapital for fisheries derelopmenr}'lack of adequate fishing
'Eermioals, shortege of trained manpower et various levels,
,oinadequate supplyvof,inputs, poor communicatioﬁ network'in
.the productiongereas, and leok of effeCtiyeeriehermen'orga_

nization in the artisonal sector (p. 124);

Mining andeUarrying . AE B . ' i-&
Petroleum and other Minereis products; Coal, Iron
and Steel,'Tin'eﬁd»Columbite (p.T137).
The major problem is the low leVel of . 1ndegenous
-teohnology and shortage ‘of 1ndegenous hlghwlevel profe551ona_
3 -

manpower. The problems extend‘from geologlcal survey‘;o:the

~production or extraction of the products (p. 137).

.Mahufacturing‘ehd Crafts . .

The major classified 1ndustr1es 1nclude

.. Fishihg, Mining, Cannlng Dalry, Anlmal and. R
| Vegetable 0il Processing, Grain Milling, Bakery,
' 'Sugar Estate and Refinery, Food Processing, Soft
. and Alcoholic Drinks, Fertilizer, Textile Spin-
ning, Weaving and Apparel Manufacture, Carpets
and Rugs, Leather Training and Fishing, Footwear,
Saw Milling Industry (Plywood and Veneer Manu-
facture), Furniture (Wood and Metal), Paper and
Packaging, Printing and Publishing, Basic Indus-
trial Chemicals, Fertilizer and Pesticides,



Palnts, Varnlshes and Lacquers, Drugs, Soaps,
Perfumes, Cosmetics and other Toilet Prepara-
tions, Polishes, Candles and Matches: Petrdtéum
Refining, Rubber and Plastlcs ‘Goods, Pottery’,
China and Earthwares, Glass and Glass Products,
Cement, Rooflng Sheets, Tiles, Asbestos Goods,
Iron and Steel Fabrication, Radio and Television -
AAssembly, Boat Building and Ship Repairs, Motor
Cycle and .Bicycle. Assemblies, Motor Vehicle As-

semblies and Spare Parts Manufacture. (Nigeria
High Commission, London, Nigeria: The Basic Facts,
Undated, p, 25). CT

v

The major constraints affecting the manufacturing
sector include: 'Ihfréstrucﬁursl constraints which csmprise
of both the,availability and csst of watér, communicat;on'
facili£ies, electricit&, tfansport, port facilities,’etc.;
restrictive indusérial policy; shortagevof industrial man-
power and the ministeries; increasing construction capacity;
lack of‘}ndégenous contractor acquiriﬂé necesgggy equipment,
skills, cempetence, confidence and dediCatisn‘té good work;
management problems; capiéal }estfucturing; the need fof
effective transport planning units; and‘rosd traffic regula-

)

tion and enforcement not effectively administered (FMED,

T

1975, p. 202).

Communication

N

There are many problems affecting‘this sector of the
economy. The most significant is the cumulative under-

investment in facilities with which it is affected. "Ex1st—

e
7=

ing fac111t1es are grossly 1nadequate to meet the require-
ments of the rapidly expanding industrial, commercial and
administrativéféeétors for efficient and reliable communi-

cations." = (FMED, 1975, p. 229) The major contributfng
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i ‘ '
constralnt 1s ac quately tralned manpower at both engineer-
1&& - 7 ’\‘\,'. . .‘ . .
ing and technlcal leveIs.

The number of englneers is grossly insufficient
to. properly sustain’fhe present telecommunica-
tions’ network, and:‘even allowing for a rapid
.rate of"’ expansio-i‘-'trarnlng programmesy the
availability of the%e gﬁbﬁps and espec1ally

the middle level technigal staff is likely. tot#
constitute a serious cdf sbralnt on the max1nMn;
size of the system can be irstalded, malntarhed
and serviced (p. 230) r

‘Power

There is a rapld growth of 1ndustr1eg”commerce and
urbanizatidn across-phe country whlch make the present éower
supply inadequate. The demand for power " ;S'fer from being
met in most areas of the country even without, takirg into
consideration the hign—level of suppressed demand" (Eggg,

) 1975, p- 175). The rate at whicn the_suppiy system can be :
expanded to cope with the growtn is iimited by the long lead
time.between project initiations and combletion. For this
-reason, there are plans to burld two more power generatlng f;
dams to‘supplement the ex1st1ng Kalnjl Dam. Another major
constraint, and in"view of the expansion program, isvthe

shortage of adequately equipped system planning, operating

and maintenance staff (p. 176). . . ‘ /

baiN

Commerce and Finance - .

Some of the major constraints of this sector

include: ' recurring shortages of essential commodities and

-

the high and rising prices of foodstuffs and other essential

commodities; shortage of hotel accomodation; inadequate

.
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information about the situation_and practices in the sector}

inadequate skill manpower, weakness of’ business promdtion

®

'(FMED- 1975, p. 186).

Transport
The major problems of the sector could be summarized

as: lack of executive capacity for implementing the rela-

tively modest transport sector programs; inadequate staffing

of executing a suitable educational program to suit the eco-
nomic deVelopment planning of ‘the nation;

The review of these sectors of the economy réVeals
that there is one basic and common major constraint affect-.
ing each eector. This problem coulﬁgbe summarlzed as 1nade—
qdate sklll manpower at all levels. To minimize or offset
this problem requires relative 1nattractiveness of manu-
facturing to 1ndegenous bu31nessmen, and the slow 1mplemen—
tatlon of the public sector manufacturlng progects (Eggg,

1975, p. 152).

The Sector Distribution of the Nigerianibomestic Product

The Gross Domestic Product (GDP) is defined as "the
measure of current production at home attributable to factor
services supplied by people normally resiaent in the coun-
try.” The Gross National Product (GNP) 1is similarly de-
fined as. "the measure of current productlon at home and
abroad, attributable to factor serv1ces supgiled by people

normally résident in the country." (FMED, 1975, p. 44)

s
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Table 1
: Gross Domestic Mtyduyct at 1974-75 Factor Cost »
Percydydge Distribution : . Per Cent
Sector 1974-7y | 1975-76 | 1976-77 | 1977-78 | 1978~79 | 1979-80
v — \ﬁwﬂ\v‘ : — /M .
1. Agriculture, Forestry 23.4 22.6 21.9 - 21.0 20.%, 19.0
‘and Fishing . : 7
2. Mining and Quarrying 45.5 44.6 43.2 41.5 39/ 37.5
3. Manufacturing and 1 . ) .
Crafts ) ) 4.7 4.9 5.2 5.7 6.2 6.9
4. ElectTricity and Water . - \
Supply: . 0.4 0.4 0.5 0.5 0-6 0.7
5. Building and Con- . ”
" struction 5.7 6.1 6.7 7.3 8.1 9.0
6. Distribution. _ 6.7 6.9 7.0 7.2 7.2 7.3
7. Transport and Com- ) ‘ ’
munication . 2.3 2.4 2.5 2.7 2.9 3.2
8. General: Government 6.3 6.7 7.1 7.8 8.5 9.1
9. Education 2.6 2.9 3.2 3.6 4.0 4.4
10. Health 0.9 1.0 1.1 1.2 ‘1.3 1.4
11. oOther Services 1.5 1.5 1.5 1.5 1.5 1.5
TOTAL coon 100.0 100.0 100.0 100.0 100.0 100.0
0 —N
D
Table 2
Annual Sectoral GryV¥¢yl Rates of the Gross Domestig -
' Product yt 1974-75 Factor Cost : Per Cent
S —— —8
Sector 1975-76 1976~77 1977-78 1978-79 1979-80. Average
o © | Annual
, * Growth
: Rate
1975~-80
j/\ .
1. Agriculture, Forestry 3.5 5.0 5.5 5.5 5.5 5.0
and Fishing
2. Mining and Quz. rying - 5.1 §.2 5.4 5.5 5.6 5.3
3. Manufacturing ang :
: Crafts 10.4 15.9 18.7 21.2 23.8 18.0
4. Electricity and wWater rvffp
Supply 15.5 18.0 23.0 24.7 25.5 21.0
5. Building and con- . o
struction 14.4 18.6 20.5 23.0 24.0 20.1 -
6. Distribution 10.0 10.3 11.6 “12.0 12.5 11.3
7. Transport and Com-
-munication 12.5 15.9 17.5- 20.0 21.5 17.5
8. General: Government 15.0 15.0 20.0 20.0 20.0 18.0
9. ‘Education 19.0 21.0 ‘22.0 23.0 24.0 21.8
- 102 Health 18.0 19.0 21.0 21.0 21.0 ™ 20.0
“1ll. other Services 8.4 9.0 9.6 10.2 0.8 9.6
- 12." RAggregate Annu.l : .
Growth Rate 7.2 8.5 9.8 10.6 1.5 9.5

Table 1 and ? reproduced from FMED, Thiyd Rational Developﬁent Plan,

Central planning Office, Lagos, Nig

eryd, 1975, p.

49.
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Nigeria Structure of Manufacturlng by Value Added and Employment
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Table 3

‘Per cent

_ 1965 1971 1972
Industry Groupn Value Employ* Value Employ- Value' | Employ-

. Added ment. - Added | ment - Added ment
Meat Products - 0.9 1.5 1.6 1.1 1.4 1.6
Dairy Products : 0.3 0.4 0.4 0.2 . 0.4 0.3
Fruit Canning and Preserving - 0.7 - 0.2 — 0.2
Vegetable 0il: Milling 5.4 . 6.3 3.1 4.1 " 2.6 6.0
Srain Mill Products 3.3 0.8 2.4 1.0 1.7 1.0
Bakery Products : 1.4 2.5 1.3 3.3 1.0 3.0
Sugar and Sugar Confectlonary 1.7 5.4 1.8 3.6 3.1 3.2
Miscellaneous rQOd Preparatlons and - ) ’

A@mal Feeds" 13.9 3.0 0.8 0.5 0.3 0.4
5pitdts, Distillery and Beer - 14.6 3.0 13.7 2.5 12.7 2.5
Soft Drinks 1.3 1.0 1.3 0.5 2.4 0.8
Tobacco - == 3.7 31 ®.9 8.7 ‘2.5
Textiles . 10.9 15.0 17.5 22.4 12.6 - 22.1
Yade-up Textile Goods : ) -7

(Except Wearing Apparel) 1.0 2.1 1.1 - 2.7 1.1 2.1
Rnitted Goods and Woven Carpet i - D.3 1.3 1.8 2.6
Nesring Apparel . 0.4 0.6 0.3 1.1 1.5 1.2

ning : ¥ 0.8 0.7 0.4 ‘0.6 ,0.5 0.6

vel Goods 0.2 0.4 - 0.5 - - 0.4
rootwear 1.3 1.9 1.1 2.0 0.3 1.4
Sawmilling - 2 1.4 5.8 2,1 6.7 * 2.3 .5.4
Nooden Furnlture and letures and ) ' .

oth.. Wood Products 2.4 4.8 0.6 3.7 1.0 3.5
Zonta. -'rs, Boxes of Paper: and U —. 1.0 1.0 | 1.0

Papc . Board - - 0.7 1.0 1.0 0.9
?aper Products 1.0 1.0 0.7 5.4 2.6 ' 6.0
Printing 2.8 6.5 320 0.4 0.4 0.2
lasic Ind. Chericals Fertilizers . . .

and Pestlcj_cas 0.2 0.3\ L 0.4 0.4 L 0.2
‘aints 1.0 0.4 0.9 0.5 1.1 0.5
'rugs or -Medicines . -= -- 0.4 0.6 0.8 0.8
oaps, Perfumes, Cosmetics and .

Other Cleaning Preparatlons - - 5.2 | 2.7 . 5.4 3.1
jther Chemical Products 6.4 4.0 0.9 0.9 0.9 0.9
'roducts of Petroleum and Coal - - 8.3.° 0.3 9.4 0.3
yres and Tubes 2.3 1.8 2.3 . 1.2 2.4 1.8
yther Rubber Products - - 0.5 2.9 1.0 2.8
'lastig Products . - - 1.8 2.0 1.3 2.4
‘ottery and Glass Products 0.3 6.0 0.5 - 1.1 0.3 0.9
iricks and Tiles - - 0.1 0.2 0.1 0.4
‘ement ' 4.7 3.6 2.2 ... 2. 2.6 1.9
‘oncrete Products - - 0.7 {.. 1.5 1.6 1.7
lasic Metal, Cutlery, Handtools ) S

and General Hardware . ‘»“, 7.0 8.3 0.9 1.6 0.5 0.4
letal>Furniture and Fixtures - .. ™’ - - 1.2 -1 2.2 1.4 2.9
jtructural Metal Products - - 2.0 Y A 2.3 3.1
‘abricated Metal Products - - 3.5 5.2 . 7.0 4.6
tanufacture of Agricultural PR R “

and Special Ind. -Machinery - - 0.} 0.2 - 0.2 0.2
tachinery and Equipment except : R R

Electrical ‘ - 0.2 - 0.2 - - ~ 0.1
fanufacture of Radio and TV

and Communicatigp: Equipment -- - 0.7 0.5 0.8 0.6
lanufacture of | ehold Elec- B
. trical Apparg®¥s and Supplies 1.0 0.9 0.3 0.6 0.4 0.7
ransport Equijfnent, Motor-body )

and shpru'Folng and Repairs 9.7 14.3 0.3 0.6 - 0.3
anufacture @£ wWatches and Clocks

and- Jewelleries - - 0.1 | .0.2 -- -
ahdfacturing Industry not yet

.Classified 1.9 1.8 0.6 1.3 0.5 1.2
100 100 100 100- 100 100
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There is a Signlflcant relatlonshlp between the GDP and the

GNP. Durlng “the | Second National Plan 1970 74 perlod the‘
GNP accounted for about 95 percent of the GDP (p. 44) . )
:Table } glves the pro;ected GDP durlng the current plan
perlod, while the Annual Sectoral Growth of the Gross Domes-
th Product 1s glven in Table.2. |
Table 2 1nd1cates that the projected Sectorvbistri;

butlon of the GNP is domlnated by the Economy Sector. It’
constltutes 89 7 percent durlng 1974 75? 87 9 percent rn
1975-76; 87. 1 percent in. 1976 -77; 85.9 percent ln 1977 78
86.9 percent ln 1978 79 “and 83" 6 percent in 1979 80 How—»
: ever, ‘Table 2 1nd1cates a faster growth rate w1th1n the
_servlce sector than in the economlc sector |
Table 3 glves the relatlve shares of the varlous

ndustrlal groups in total value added -and employment thhln

manufacturlng and crafts sector of the economic sector 1n'

1965, 1971, and 1972.

-~
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N;ger;an Natlonal Aims and Objectlves’
of Technlcal Educatlon

P

ngerlan Technlcal Educatlon 1s deflned as "that r
: part of educatlon whlch leads to the acqu151t10n of practl—
cal and applied skills aS‘well as bas;c sc1ent1f1c knowledge“
(?MI, l977;-p;‘l9). ThejNigerian”national.aims of ‘technical

y] ' . : ‘
education are: o
a) to provide trained manpower in applied
science, technologY: and commerce particu-

“larly at sub- profesélonal grades;

b) to provide. the technlcal knowledge and’
' vocational skills necessary for agricul-
‘tural, industrial, commercial“and economic
development; :

¢) to provide people who can apply 501ent1f1c

- knowledge to the improvement and solution .
of env1ronmental problems for the use and
_convenien¢e of mahy

d) to- give an 1ntroduction“$f professidnai
studles in engineering and other technolo-
1gLes, :

e) to . give tralnlng and impart the necessary ,
' skills leading to the production of crafts-
‘men, technicians, and other skilled per-
sonnel who will be enterprlslng and self—

‘reliant; and,

f) to enable our young men and women to have
an intelligent understanding of the in-
creasing complexity of technology

(FMI, 1977 p. 19).

® .



THE PRE-VOCATIONAL TECHNICAL PROGRAM IN
. KADUNA SECONDARY, SCHOOLS

- Program Objectives

The general objectives of'the.technical pre-véca—
tional program in Kaduna State, Nigeria, complements the
aims and objectives of‘the secondary school. These aims and
objectives of the secondary school are:discussed in Chapter
III. \

’ Specifically, the technical pre-vocational program
- 1s conceived as a part Qf'the general_education provided in

the secohdary school. The technical pre—vocatidnql program

is not intended to prepare its candidates for the job mar-

ket, but intended to introduaé students to the various tech- -

nologies prevalent in the Nigerian Colleges of Technologies,
Polytechniques, Universities, and other institutions of

higher learning.

Program Structure
) : /

Vo
\

Presently, sééondary educétion in Kaduna State is a
five-year program. The'first’two years arecxmskkged junior
secondary and the last three years are senior secondary. While
attending the‘junior secondary, all étudentsfexplore all the
courses offered in that school. At the completion éf the
junior secondary, students are guided)and counselled fo;
the .major courses of study they would enrol in towards a

“

career during the three years according to their abilities

54
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and interests. |
Specifically,; the'techniCal pre—vacafiohaljéogrSes‘

offered in the technical wing of-évery serndafy)gchbo}fafe
'Metalwork,IWOodWOrking, and Technical Drawing. The coﬁ;seé

are‘organized'ih unitwshopsl Thé following is ghé”breakdown

for each tourse at each level of. studye °

Junior SeéondarXV(Forms 1 and 2)

Metalworking ‘ - Woodworking

1. General Shop safety and .1. General Shop and First
First Aid ' Aig L
2. Basic hand and bench tools 2, Basic hand and bench -
3. Benchwork . tools
4. Sheetmetal : - 3. Basic Woodworking joints.
.5. Metals . : 4. Woods
9. Measurements 5. Measurements
Technical Drawing '
- 1. Drawing Instruments
2. Sketching
3. Geometrical Constructlon
4. Projections

Senior Secondary (Forms 3,4, and 5)

<
Metalworklng - Woodworking -
1. Benchw0rk 1. Woodjoints «
2. Measurements 2. Woods
3. Machines: Shaping, Lathe, 3. Measurements
Grinding 4. Machines: Bandsaw, Jig-
4. Sheetmetal saw, Lathe
5. Forge/Weldlng ‘ 5. Laminates .
6. Metals 6. Basic Construction
7. Design ‘ Design

Technical Drawing
Sketching
Geometrical Construction

Projections
Design

W=
3 L . .
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At the junior secondary, all students sbendlan equal
amount of time in eacﬂ field of étudy. At the eenior secon-
dary grades;fa'student chooses either Metalworking otiWood;
working. Technlcal Draw1ng is, hOWever} common to both’
areas. A student taklng either Metalworking or Woodworklng
must;take Technlcal Drawing. Technical Drawing is intended
tofreinfofce the design construotion, op blueprint ;eading
" _aspects, required in either Metalworking or Woodworking.,
Though Technlcal Drawing is common to both spe ic
. flelds oqutudy, the cQntents of deS1gn and geometrlcal con-
struction are different and related to elther Metalworklng/

v

Mechanical Drawing or Woodworking/Construction/Axchitec-
tural Draw1ng. Because these courses are regarded applied
sc1ences, ‘physics and mathematics are made compulsory for

any student in the technlcal pre—vocatlonal program

“The Role of the*Kaduna Pre-Vocational
" Technical Education Program

N
>

Wlth the review of the.ex1st1ng Kaduna State pre-
vocational program, the economic sector, the national objec-
’tlves of secondary educatlon, and the natlonal objectives of
technical education, iy the existing program has indicated
that it is unsuitable. The program-which only constituted

metalwork, woodwork, and technical drawing does pot ade-

guately expose the students to the prevalent teohnologies of.

the society. The prodgram does not adequately satisfy the

national economic and gkill manpower requirements. "The

<
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system remains unable to meet the economy's manpower needs

particularly in the mlddle and higher level manpower cate-

gories" (FMED, 1975, . 240). The program does not, accord- .

ing to the national objectives of secondary'education, and
the national objectives Jf technical education, satisfy

their aims.

The national enrollment ratios are very low for all:

»
'levels of the educatlonal system.J In 1971, one. of three

children of prlmary school age was in school for secogdary
education it was one in slxteen. For higher educetion oniy
about three out of ten graauating secondary students gain
entry to Universities and other colleges of higher learning.
(FMED, 1975, p. 245) "Government has made Priméry Educa-
~tion free and universél in September 1976 and proposes to
make it compulsory by September 1979" (FMI, 1977, P 7);
The government, in making it cempulsory and universal; real-
izes that fsinee the rest of the education system is built‘
upon it, the primary level\is the key to the success or
failure of the whole system" (FMI, 1977, p. 7). To accom-
modate these students there.is a massive expansion and con-
struction of secondary schoois.

With the increasing complexity of technology in the
‘Nigefian society, a suitable industriel arts progra% is
desirable to expose students to the contemporary technolo—
gles.. Such a program, as a part of general educatlon, ‘must
have the ability of integrating the technological and indus-
triel aspects of the Nigerian SOCiety by utilizing the known

technologies prevalent in the society. 1In view of the fact

¢

»
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\
tnat there is a very low en:ollment afﬁer«thefsecondarY”eduf
.cafion into higher,eduoation mainly caueed‘byjinsufficient‘
higher institutions, it is therefore-desirable‘and suggeSted
/to plan a program of industrial a;;s that would also include s

the development of entry level Sklll reguirements.

COMPARISON OF THE ALBERTA PLAN I.A. AND THE KADUNA
'STATE PRE~VOCATIONAL TECHNICAL EDUCATION PROGRAMS‘

. With the intent of adapting the Alberta Plan Indus-

trial Arts Program, it is desirable to compare the two so as
to identify areas of studies that could be adaptable for

Kaduna State. The rationale for adaptingvsuitable fields “g&

of study, or broadenlng, is strlctly 4n light of the areas
required and desired to meet the ngerlan economic manpower
needs for development. With reference to the sector distri-

bution -of the GNP, the economic sector ig dominant. For

this reason a suitable educationaifprogram’needs to'be care-
e RS -
fully and cautiously»planned to offget the existing skill

& ST '
manpower shortage The areas identlfled are envisaged to

contrlbute in providing an effectlve role®f the industrial

- _arts program in Kaduna State.



The,Albertafl.A‘ Pyogram

1. Materlals _Technology
J~\ a) WoOds .

b) Metals
c) Plastics

.d) ConCrete .
é)-Lapidary—Art Metal

f) Leather-TexXtjles

2. Visual Communication
————— e e e

a) GrabPhic Arts

J

- b) Commercial arts
c) Drafting

3. Mechanicg

a) Autohody

) AutOmptives _

) Reiated‘MeChanics

) AirCraft Majnténance

2 0 O

The Kaduna Pre-vocational
Technology Education Program

3

'PresentlY»avéilable but

requires eXpanding of the

curriculum

v
do

Not¥ currently available but
is desirable and required

do

Not available but not very
desirable due to the scar-
city and none produc1ng of
such materials

Presently avallable under
.the home ecConomics program.
Needs expansion

Not available but is desir-
able and reguyired. Some
fine arts is however pro-
vided under the Fine Arts
Department

Not available but desirable

Presently available but re-
quires expanding of the

. curriculumnm

Not available but desired

.do

do

Not avallable but not very
desirable as this employs
only a small portion of the
work force and so not a com-
mon technology -
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The Alberta I.A.’Program

The Kaduna Pre-vocational
Téchnology Education Program

4, Construction and Fabri-
ation -

a)

b)
c)
d)

e)

Buildding Construé—
tion .

Machine Shop
Welding
Sheet Metal

L9

Piping

N

5. Electricity-Eleckonics

a)

b)

Electricity

Electronics

2

-do
do
do

Some introduction is given
under Metalwork. Expansion
is desirable

Not available. The plumbing
part of this section is de-
sirable but the rest not ne-
cessary as home heating is
not desired

Not available but very de-
sirable and required’

Not available but desirable.
Computexs however may not
form a part of the society's
technology utilization, but
with the fast pace of deve-
lopment it might soon be
desirable.

Based on the previous .information presented, the

following are the feasible areas adaptable for the model

industrial arts program for Kaduna State as listed below.

The development of the program is dealt with in the next

chapter.

\\



Cluster = | Fields of Study

1. Materials - . Woods, Plastics, Metals,
‘ R S Concrete
2, Visual Communication . Drafting, Graphic Arts

Commercial Arts
'3. Construction and Fabri- Building Construction,
cation : Machine Shop, Welding,
Plumbing, Sheet Metal

4. Mechanics ‘ Autobody, Automotives,
’ ' Related Mechanics

h

5. Electricity-Electronics Electricity, Electronics |

THE CRITERIA FOR A CONTEMPORARY;?‘
INDUSTRIAL ARTS PROGRAM FOR KADUNA STATE
In reviewing the literature to identify the criteria
for developing a suitable program'for Kaduna State, it was
found companibnable”to use items developed by Leslie H.

Cochran for his doctoral thesis at Wayne State University in

1968 and later published in his book Innovative Programs in

Industrial Education in 1971. Only statements found rele-

‘'vant to current concepts in Industrial Arts Education were
considered and adapted. Those found to c?ntradict were
therefore rejected. The statements below served as the cris
teria for developing a contemporary industrial arts.model

program in Kaduna State, Nigeria. :

A. Statements Pertaining to Objectives :

1. The program should be based on selected experiences

that would provide for an understanding and appreciation

N
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of industry and its workers.

centration according to his interests and abilities. ,

Thé’program should be directed toward providing explora-
tory experiences in selected industrial type activities.

The development of desirable work and safe habits should

Content should be organized so that the major emphasis

is placed on manipulative'typé activities (operational

2. The program should provide for both male and female
students. |

3. The progfém should provide Qccupatiohal guidanée by

'helping students assess” their occupational potential,
interests and capabilitiés..

4. A student should be allowéa to éhoose an area of con-

5, Consideration should\fdcus on the development. of am
appreciation fo; goodrdésign and,craftsmanéhip.

6.

7.

.‘J?‘ be integrated into the courses of study.‘

8; The program should be designed tb provide the studeﬁt
with basic technical skills and occupational guidance
information on a prevocational basis.

| «

B. Statements Pertaining to Content

9.
rather than informational).

10. Thé cohtent in industrial education courses should
closely correlate»with subject matter taught in other
departments in the areas of -science, mathematics, and
English.

11.

The program should provide occupational information

about job requirements, working comnditions, salaries,

P

62



Il

12,

137

14.
15.
16.
17':
18.

19.

20.

21.

and how to get a job.

The content should/be prefdetermined by the teacher
along w1th problems selected that relate to the needs
of students and the communlty

The program should provide practical applications of
scientific Principles. ;

The program should provide for 1nstructlons 1n the use
of common hand and machine-: tools used in 1ndustry

The program should focus on . a study and the use of
industrial materiails: and processes

Industry should.be studied by'concentrating on the pro-
duction of goods and thevservicing of products. |

The program should consider industry in its totality,

-including labor, capltal and distribution.

The program should prov1de experience with selected
basic manufactnrlng process.

The dominant technologies, such as mechanicaltielec-
tronics,(and electrical, should he the basic source of
content. ‘“j] |

Content should be classified under such instructional
areas as woodworking, metalworking, and draftlng

A study of industry should be made by concentrating on

the constructlon and manufacturing industries.

_fAdapted from Leslie H. Cochran, Innovatlve‘Programs in In-

dustrial Education, Bloomington: McKnight & McKnight, 1970,

PP.

94-95.)
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CHAPTER IV

A CONTEMPORARY INDUSTRIAL ARTS MObEL PROGRAM
' - FOR KADUNA ‘STATE, NIGERIA

.
-

INTRODUCTION

All" levels of education must quickly-move  to
assume greater responsibilities for preparing
men and women for entry into. the changed and
changing world of technological work (Venn,
1970, p. 23). e ‘

Part of the Nigerian national- aims and objectives of
‘education during the current Plan period (1975-80) focuses
on: -«

.The ‘acquisition of appropriate skills, abili-
" ties and ¢ompetences both mental and physical
as equipment for the individual to live in

and contribute to the development of his
society (FMI, 1977, p. 4).

Nigefia is fast becomi an industrialized nation.
With the fast pace of’introducing modern {echnology as a
part of Nigeria's culture and as a way of life, Nigerian
education, therefore, must focus itself towards equipping
studentévto live effectively in that society. The basic
purpose of general education in a society aims at equipping
its citizens to live and contribute éffectively in that
society. An effective system of general education in

Nigeria must have the ability to transmit the society's &ays'

of life to the young ones; provide for the improvement of
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the culture, and meetlng he needs of 1nd1v1duals.

As a technology orlented soc1ety, the need for‘

o -

ngerla to have ‘an adequate system of educatlon for effec-

tive citizenry is paramount. Industrial arts as a part of
general education in the secondary school currlculum is a

¥
de51rable approach towards ach1ev1ng this goal. ;Industrial

Arts as a curriculum area ‘in the secondary school introduces

students, both boys "and girls,Vto_the‘technologies prevalent
in the Nigerian society. _This‘curriculum area must also

have the ablllty to 1nterpret therroductlve soc1ety to the

young potentlal worker and contributor. As in /the Alberta o

Plan, a model 1ndustr1al arts program;for Kaduna State'
should provide for, learnlng experlences that are representa;
tive’ of tasks in 1ndustry, 1nd1cat1ve of the kinds of know~
ledges in bu51ness enterprises, and examplory of 1nterrela—
tionships present in a productive society ' (Cochran, 1971,

p- 74). N ) Y

Based on the literature reviewed pertaining to the
role of the Kaduna pre-vocational technical education pro-
gram, it was realized that the program was unable to meet

~
the economy's manpower needs. Furthermore, . it was also

realized that about seventy (70) percent of the graduatlng:
students from the secondary school system ]Oln the labor
'market while the remalnlng thlrty (30) percent contlnue

on for further education. An educatlonal program 1s‘des1red

to fully cater for the- needs of these students.

- |
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- OBJECTIVES OF THE MODEL PROGRAM: FOR KADUNA STATE

’Rapid;teohnoiogicel developmentsvahd chenges are a
major educational.problem.in soeieties today. Every.major
technologioal invehtion‘influencesdmen's culture and man
'mustjlearn to adapt to live with itdeffectiVely and comfor-
‘tably. Industrial arts is intended to'teach our'students‘to ~
adapt and cope with these sudden cultural shocks lmposed on.’

soc1ety by these developments.
A program ‘of study 1s needed that will, through
directed discovery and gther methods, meet the
bften expressed needs o ‘problem solv1ng, indi-
vidualized 1nstructlon,‘dlscover1ng one's own
capabilities, and progressing at one's own
speed It is the intent of thils’ program that
~ students very rapidly rebognlzer—subsequent
~effects of technological| innovations upon
their lives as they stud& as they attempt to
select a career goal and how th ey may function
in our productive society (2ziel, 1971, p. 22).
. ’ T
The general objectlves of The Model Industrial Arts

Program for Kaduna State, ngerla ﬁpmpllments the aims and
objectlves of the national seconda#y education. The general

objectlves of The Model Industrlal’Arts Program are stated -

« /
: [
below: ’ L /

l;' ,aT0~provide'eXploretory experienceS‘in technical
ocoupational clusters for thé éarious technologies prevaient
in the ngerlan society to guide sghdents in future career.
selectlon. ‘
2. To pro§ide students with coutses that aid them

to relate academic knowledge to technioal competencies.

3. To provide students with the opportunities to



develop thelr creatlve potentlals both avocatlonally and
vvocatlonally., ‘

4. - To prov1de students the opportunlty to develop
relevant technlcal competenc1es that w1ll ‘assist. them to ob—'
talh further educatlon,‘trainlng, or,.employment. \

* Program Structure

At the present time, the term pre—yocational tech;
nical education is used.ianaduna State. The'pame Indus-
'etrial Arts is §ngge5ted as a substitute. The multiple
activity system of instructiOn is\more desirable than the
'unlt shop system of 1nstructlon at the Junior Secondary—-.'
‘Introductlon to Materials and Technologles——and the Senior
Secondary——GeneralvIndustrlal Arts. The unit shop approach
rlS intended to be used at the Senlor Secondary——Clusters
The follow1ng is the breakdown of the Industrial hﬁ%s Modelu
Program which extends for five years.

Introduction to Materials and Technologles-—Junlor
Secondary (Form 1 and 2)

The course introduces students (hoys and girls) to
the basic materials and technologies prevalent in the
Nigerian society .As ah exploratory course, students are
glven gu1dance in maklng career selectlon or ; ch01ce..‘After
the completion of this course, students may Select Indus-
trial Arts-~General—-or, Industr;al Arts——Clusters.c These
courses extend from the thlrd year through flve, the termi-

i

nation of the secondary school studles.
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The beeic?intent of Introduction to Materials and
Technologles is to provide students w1th the opportunltles
to explore,~ synthesize, experiment and discover the reallty of
the materlals and technologles they are exposed to. The
content of the program deals with industry, its organization,
processes,‘occupations, materlals, products, and the pro—

blems resulting from the impact of technology on ¢he _‘ﬂﬁ

Nigerian society.

. o, . -
Industrial Arts--General (Senior Secondary Form 3-5)

5

This part ofkthe program is a further‘study in more
depth of what was prev1ously learned from Introductian to
4‘Mater1als and Technologles The course is a general study
in the technological clusters. For edycational purposes,

theee clusters have heen grouped int 'four; they are;
1Visual Communication;.Electriclty/Eléctronics; Materials-' .
‘and, Power Technology, organized in multiple act1v1ty Shops.
Students in this program- could Fursue further studies- in
Unlver51t1es or Colleges of Technology in areas of their

ch01ceJand abilities, or, pursue an apprentlceshlp training

in avspecific field. A ngerlan Industrials Apprentlceshlp

& C
ﬁ#apprentlceshlp trainlng throughout the country (leko 1976,

Tralnlng Board has been created to prov1de a systematlc

p. 3).-
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Industrial Arts--Clusters (Senior Secondary Form 335)

Following Introduction to Materidls and Technolo-
gies, students may select to begin erientation studies in
- one cluster as a career field erganized in unit shops. The
program ie designed for studentéuyho are vocationelly
inclined in any of the clustets‘selecteé,” Students in this
area could also pursue furtherueducatiOﬁ in‘Colleges of
Technoioéy or Polytechnics in the selected areas as techni-
cians or technologists, or enter the joe market tovbe

e - )

trained in a specific occupatioeal field within that cluster.
’tThe eontentslof‘each cluster place emphasis on praetical

work, applied theory and industrial organization.

>
\y, 1

THE CRITERIA FOR CONTM{ECTION
N : . <

For thevcontenttvalidity of -the Model Industrial

Arts program, the following were the criteria for which

<

~they were identified:

1. The type of industrial establlshments
operating in the State of Nigeria;

Z. Profess.onal responses to the selected : 2 ®
technologies from teachers teaching, or,
who have taught in the pre-vocational
program ih Kaduna State, ngerla,

3. The Nigerian'national aims and objectives
of education including the objectives of
secondary school” educatlon~ and, K

e

4. The content included the prevaleht ma-
tertals and technologles of the ngerlan
soc1ety S :
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/ TIME ORGANIZATION

<R

A term extends for a minimum. of twelve weeks. The
last two weeks of every term is normally devoted to end of §\//
term examinations. The learning modules to be deSigned from .
the matrixes, therefore, would be for a minimum of ten weeks
of 1nstruction. The rationale for de51gn1ng the learning
activities in modules 1s to pr0V1de the students and the
teacher with a guide to organize their studies. ‘The content
for each module to be developed is included in this study.
Each content outllne for each field of study,dunit or
topic must 1nclude objectives, concepts,:learning tasks-and
referenCesut For each year, the minimum instructlonal time .
is a minimum of thirty weeks. Schools operate on three
terms a year.. A period of 1nstruction in most secondary

schools last for a’ minimum of fourty five (45) minutes. Be-

low is the time allocation_for shop courses in Kaduna State:

Junior Secondary

4

“Khe timevallocation:for each week is'four (4)
periods which are broken‘down into two (2) lessons. Each
lesson lasts for two periods w1th a total time of one -and -
one half (1%) hours. The total time allocation per week is
equivalent to three (3) houf%.‘ In a term of ten weeks of
'teaching, thlS gives a total of thirty (30) hours and a.

total of ninety (90) hours a year,

st 2



Figure 2

, Kaduna State Secondary School Structure

FURTHER EDUCATION

- APPRENTICESHIP TRAINING
EMPLOYMENT -

ﬁée First Term |—>| Second Term ;e> Third Term

SEOQNDARY EDUCATION - five Year Course.

>

—>| First Term —+4 Second Term f—;|Third Term

.;?ySecond Term ——>.Third Term

;—%wFirst_ggrm
E . o ol g , 3

%

—>| First Term |—>| Second Term |—»| Third Term

“

—>| First Term |—> Second Term |—s | Third Term

(Entry Age 13/14; Graduating Age 18/19)

'Fénnl<ﬁ>Edan2-;;ann3 —|Form 4| |Form 5

PRIMARY. (ELEMENTARY) EDUCATION

— .~ - 7 Year Course

Entry Age 5/6

First Term: Mid Sebtember‘— Mid;Decembér'
Second Term: January - March |
Third Term: Mid April - Mid July
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Senior Secondary

‘The time allocation for eaoh week is nihe (9)
perlods per week. Each lesson normally lasts for three (3)
perlods or two and a’ quarter (2%) hours.' The'equivalent_
’tlme allocatlon for each week 1is 6 3/4 hours and 77% hours
per term orr23U5hours,per,year;

- Kaduna State does not.operate on a semester basis,

\
’

‘but "dn three tegrms eachfyear:'ﬂt:aiSO‘does not operate on
a course credit system. ‘Items. adapted from the Alberta
Plan, therefore, are reorganlzed to conform with the Kaduna

istate school organlzatlonal structure.

INTRODUCTION TO MATERIALS AND TECHNOLOGIES
~:  Objectives (

The objectlves of the program are:
1. To. prov1de students w1th the opportunlty to. acqulre
ba51c understandlng and a dedree of’ Sklll in the use of
tools, machlnes, materlals ‘and proceSses of ngerlah 1ndus—,-
trles.'
2. ~To prov1de exploratlon and.: experlences to guide stu—
dents 1n their futuré career selectlons in the- technologles. K

s



'Table 4

Structure of Introduction'tov
Materials and Technologies Matrix

(Grade 8)

First Term - Module 1.1

g First Term Second Term - | Third Term
Form oo ' T
(Grade Module 1.1 ‘Module 1.2 Modules1.3.
: ‘Woods. Woods " Graphics
1 , . Metals Metals (Draftlng)
-~ .+ 4 ~Plastics Graphics Woads = -
} ®1 Ceramics - (Drafting) Plastics /
1 Module 2:1 ‘Module 2.2 ‘Module 2.3
Metals Electricity ﬁ&éctricity
5 Concrete Electronics - Elpctronics
y Graphic Arts Power Power ,
Technology ' Technology
~ - (
" Form One

The module 1ntrodwces students, boys ‘and glrls, to -

woods, metals, plastlcs and ceramlcs as materlals, and glves

occupatlonal 1nformatlon and guldance 1n each ofethem:

Woods/Metels/Plastics/Ceramics;

~a

in each of these areas include:

tal 1mpllcatlons, 1dent1flcatlon, product plannlng,;

SOUICGS ' proqess1ng ’

.y

The general ‘content

4

socig-

tlon processes, ﬁormlng processes, condltionlng processes,

-

4

comblnlng processes, and’ occupatlonal 1nformatlon.




Second Term - Module 1.2

The module introduces:studentsvto tools;and‘machlnes
‘as applied to'each., Drafting is included to introduce stu-
dents to:the-basic‘graphiéal representation és an effective.
means of 1ntroduc1ng tools-and machines.

,Metals- Basic bench tools, theoretical knowledge of
/ﬂlchrnes 1nclud1ng the shaper, the lathe, the miller, and

f drilling machines. o |
ﬂogds:n:Basic bench tools, theoretical knowledge of

machines ihcludingvthe bandsaw, the lathe, and the jigsaw.

2t

oy

:.Draftlné: Freehand sketching which includes an
overvieﬁ of the drafting aréa, drawing interpretation, image
assembly, image transfer, and occupational information.

This area partlcularly aids students to the understandlng
of the sketches and draw1ngs done 1n the metal and wood
areas and gives its relatlonshlp and 1mportahee'to these

Fe : ; | . o

areas. . ' ' _ >

~Third Term - Module 1.3 ' 2////~. .
=3 | N

The module deals with‘processes in woods and plas-

»

tlcs.and a further study in draftlng. | | .
v\\ B < Wood. Ba51c wood jOlntS, lamlnates,'nsils ahd' >'
%sorews, glues.

Plastlcs.t "Basic 1ntroductory proceises lncluded 1n‘

“.thlS area 1nclude 1n3ectlon, extru51on, centrlfugal heat

" and pressure, blow and.vacuum form &nd cellular;, ‘ ' i



Drafting: As a continuation to freehand sketching,

,1nstrument drawing is emphaSized here.  Similar concepts in
- , :
drawing interpretation, ‘image assembly, and image transfFr
[N

is done. As in freehand sketching, it reinforces graphical

representation in woods and plastics.

Form Two (Grade 9} ) : -

’ ) A

First Term ~ Module 2. 1 i \\' ' o

'\

The intent of the module is to iﬁtr\duce students

. to metal and ceramic processes and also graphic arts..
Metals: It deals with simple benchwdrk such as

filing, sawing, and introduction to lathe, shaoer, and mil-

ling processes.

)

Ceramics: , Processes in this specific area may in-
clude extrusion, hand forming, slip casting, compression, °
glazing, glass making, firing/and glaze and clay mixing.

Graphic Arts: The coverage of this area includes

an overview of offsetting, platen.press, silkscreen,,sign,

press and photo-silkscreen processes.

Second Term - Module 2.2

* The basic purpose of the module is to introduce stu-

dents:to'electricity, eléctronids'and power technologies.
The module spec1f1cally deals Wlth the basic concepts and
pr1nc1ples of each axea. In addition, career guidance and

Jnformation aregempha51zed. ' St N

Electricity: The contents include: a) sources of

75
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electriFity——theory and methodélof generating; b) Circuitry
--basic circuit, measurement, and tyées?of circuits; - ' .
¢) Control--on-off switching, oohrload control, direétional
control, and control of the amountvqf eléct;Pn'flow; and,
d) Magnetism-fmagnets and magnetic fields, electro-magnetism

and uses.

Electronics: Content includes: 3) Component func-

tion--components and.color coding; b) ‘Electronic sound

geﬁération——oscillator circuit components; c) Wireless

transmission--regulations, communications, and operation of
' %

transmission devices. ‘ ‘ : ~

Powef Mechanics: Content includes: =a) Small Gas

Engines--ideftification of type, disassembly, assembly, run-
ning/analysis} .b) Small Gas Engine Tdne—Up——¥rouble shdbﬁ—
ing, replacing tune-up parts; c¢) Carbon Powered Car——product

pRanning, manufacturing,,testing.

Third Term - Module 2.3

N .

This modul?'complimenté Module 2.2.

Electricity: a) General utilization--the cOnversioh
of electricai'ehergy into meChanical, heat, light and éhgmi—
. : . : .
cal energies; b) Telephone/Telegréph——thelconVersiQn of elec-
trical energy into'spﬁnd, for examplé, telepﬁone &nd tele-
graﬁh; c) Appliance Maintenaﬁce;—séfety,_trbuble‘shOoting;
' d) Guidéﬁéé-foécupational‘informationIand»seﬁior‘secondary’

school,progréms.

Electronics: a) Radio-history, radio receivers, .



systems, b) Phonograph——hlstory, sound waves, c) Guldance——

‘occupatlonal lnformatlon and senior: secondary programs.'

. Power Mechanlcs: ’a) Model Rocketry--safety cOde \\\

product planning,‘manufacturing the.rocket,‘launching;

b) Fluid»PoWer—-forms of energy, input, control devices,

transmission devices, outpu$; c)MMeChanical Power——forms of

" energy, input, control devices, transm1551on devices, outputf

) .‘//\l'
d) Guidance--occupational 1nformation and-senior secondary

. pPrograms..

INDUSTRIAL ARTS - GENERAL -
Objectives K \\,u
. . . .' ' . i j.- . ‘\~‘“
1. - .To provide students with the opportunities to

'develop acceptable personal and. soc1al values necessary 1n ‘a

productlve soc1ety _
2. To prov1de students the. experlence that w1ll ass1st
them 1n maklng reallstlc career choices. .

k)

- 3. ‘ -To»develop,students lnterests in the'technical

: fields'and”apoliedusciences as{an'integral part,of the stu-
' dentvagéneral education{b » |

.42 To prov1de students tKe opportunltles to develop
ba51c competenc1es both cognltlve and avocatlonal psycho—

motor skllls to pursue a famlly of occupatlons or further

© studies: . v
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Structure

‘The four clustersvincluded are given below With the

' e
breakdown of the unitsiin each.
Electricity/Electronics (E/E) Materlals Technology (MT)
1. Electricity 1. General Woods
2. Electronics 2. Building Construction
3. Power Supplies 3. Cabinet Making
4. Amplifiers - A 4. General Sheet Metals
5. ‘Audio . ' ' 5. Machine Shop
6. Radio 6. Welding (Arc/Gas)
7. Television 7.. Foundry
8. Electric Wiring 8. Plastics.
9. De51gn and Constructlon 9. Ceramlcs/Concrete
Power Technology (PT) ,Vlsual Communlcatlons (vC)
- 1. Conventional Heat Englnes l. Principles of Lithography
2. Automotives Tune-Up/Care 2. Photography
3. Mechanical Systems .3. Layout Design
4. Electro-Mechanical Con- 4. Offset. Printing Prbduc—
trols : - tion o
5. Electrical Systems 5. Mechanical Draftlng
6. Non-Conventional Power . 6. Topographical Drafting
-Sources 7. Architectural Drafting
7. Appliance Repalr; 8. Relief Printing
8. Hydraulics and Fluidics 9. Printmaking Techniques
9. Pnéumatics and Fluidics ' ‘
, . - The contents in the four fields of study'COnstitute
< a three-year study prograrm. The. program is made ‘up of nine
. (9) mOdules with‘three (3) modules undertaken each year.
“' . BEach module is de31gned for a mlnlmum of elghty (80) hours
*h of study, and twenty (20) ‘hours for each unit.  The fourA
fh . units rn each module are- studled in multlple activity shops

¥ ~
e 4

“y '“Thodbh a unit from each cluster lS 1ncluded in each module, ‘;\a#/

N they are 1ntended to form a contlnuum of studles in the -
Badinl I_\ o

A
clusters '*Relat onshlps of the unlts in each modulé‘bre

v

:fr taken 1ntb cpns deration. The. table below constltutes the

e
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modules and the conﬁentsqf e

program.

'Structure of .Industrial Arts -

-

;Eﬁ\rnit

Table 5

3

General Matrix

for the thiee—year

'SECOND'TERM

FIRST TERM THIRD TERM
Year | Cluster Modulé 3.1 Module 3.2 Module 3.3
~ E/E Electricity Electronics _ Power Sﬁpplies
3 ¢ M.T. General Woods | Building Con- | Cabinet Making
« P.T Conventional struction Medhanical .|
: Heat Engines Automotive Systems'
V.C. Principles of .. Tune-Up/Care | Layout Design
- - Lithography Photography | . - '
e 3 - . L .. i
>Medule 4.1 'Module'4}2' Mgﬁule:4.3 4
E/E Amplifiérs -Audio . Radio‘ . ,:3'
M.T. . General/gheet | Machine Shop Welding (Arc/
4 ° ' Metals ' | Electrical - Gas) - P
- P.T. Electro-Mech. | Systems Non-Conven-
, Controls ‘Mechanical tional Power) -
vV.C Offset Print- Drafting Sources
-ing Produc- : Topographical .
tion Drafting
 Module 5.1 Module 5.2 - | Module 5.3
E/E TeLevision_f'” ‘Electric Wir- | Design and
: M.T. Foundry - ing “Construction
5 P.T. ‘Appliance Re- | Plastics Ceramics/Con-
o pair Hydraulics . crete ’ '
vV.C Architectural ‘and Fluidics | Pneumatics
! ‘Drafting Relief Print- and Fluidics
: - ing’ Printmaking

Techniques

79



Form Three (Grade,lO).

First Term - Module 3.1

~

. - . ‘¢
The content of the module introduces the student to

A

e

\

the basics in each of the four units and as a review to what

has already been covered iﬁalntroduction to Materials and

 Technologies. .

Electricity; The content is basic electrical theory o

control of power of electr1c1ty and basic tool and 1nstru—

- . .
» .

General Woods- The content 1ncludes the safe use of

ment use. .;d BT B

tools and - ba51c Shaplng and jOlnlng of wood

Coﬁventlonal Heat Englnes. The content 1ncludes

.‘1nternal and external combustlon englnes, safety procedures,

L]
eff1c1ency, contrql and energy. utlllzatlon.

¢ ' .
Pr1hc1ples of Lithography: This includes basic

) principles_of'the lithographic processes, simple layout,

«making masters and offset press.operation.‘

Second' Term —.Module'3 2 -

Content inclndes: electronlcs, bUlldlng construc—

1

. 4y
tlon, small englne tune-up and trouble shootlng, line llthﬂ—

graphy . ;

Electronlcs- “Introduction,ﬁo test instruments. and
T : } : -

-.electric devices.

L4

Bulldlng Constructlon. The study and practlce of
4 .

\051mple framlng and safe tool use.

’i_so.

RPN RSSO
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Small Englne Tune-up and Trouble Shootlng. Ba51c

\operatlon prlnciples,'tool use, adjustments and mlnor re—-' ' b

pairs of small englnes.

A .
N

LinevPhotography:' The use of process camera in line

photography and the preparatlon of orthochromatlc film to

make masters.

.

.

Thlrd Term - Module 3 3

Content of the module lncludes. power supplles,

cablnet maklng, mechanlcal systems, layout and. de51gn

Power Supplles. U51ng laboratory fac1llt1es the

e‘ct,s and .

KY

gjoiﬁingvparts of woodﬁproj

ical S stems Dlsmantlln and re- assemblln
Y E? 9

-
: adlcal Systems to determlne operatlng pr1nc1p%§§
Layout and'De51gn- The development of Skll in lay-
':out and commerc1al ahd technlques - f S /1 ' -
Arj't, - .‘ . . ; _~= f#u - : | /r'r ‘ }ipf . .
Form Four (Grade 11 R : ; _/\\, - t ' i
: — R i | o o ‘ /(- v o ;
'.girst Term - Modgle'4;1 ‘ e "'
The coﬁteht:iﬂcludes~ ampllflers, general metals/
. sheet metal, electro-mechanlcal controls, offset-prlntlhg_ S k‘

production. -

”

- Amplifiers: Content includes the understanding of

LR TS TTRORR TP Y S e i
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' 4 a\“ N . . - . . - » ) .. ’
1 the theory\of amplification and to assemble an amplifier.
' . 4 L OPEE . . T
General Metals/Sheet/Metal- General.Metals is ,in-

%W
%éded to prov1de exploratory experlences in a number of "

al formlqg;ynd fabrlcatlng processes using both hand and
N . . - . _
machine tools. Sheet metal area gives the student the

opportunity to learm 1m€fe layouts, the use of shaplng
tools, Egrnlng methods, assembllng and fastening parts of
‘sheet m tal projects. |

o\

Electro—Mechanlcal Controls and Trouble Shootlng

Convers10n and controi of energy as. 1t applles to electrlc

starters, generators and élternators. Safety and problem

solving teéchniques are stressed..

offsét-Printing‘ProductLon: Students plan a pro-
L)

duction run of a printed layout and in the process learn

about:~ systems analysis,. quality control, offset produc—

tion, deadlines, wastage and consumer acceptance.

Second Term - Module 4.2
It includes: andio, machine shop,'electrital sys-—
‘tems and mechanical drafting.
| A‘Audio: Students learn about various audio~systems

and how they are assembled.

Machine Shopf'fﬁntroduction to machine lathe, drill,

. grinder, and shaper. Correct.procedures are taught for
setting up and making basic cdts. 3

Electrical Systems: The production of electricity,

amplification control and transmission. " Ignition of both



, -
.~ .

single and multiple engines are includeq.

o Mechanical Drafting: Basic.drawing doncepts are ~

&

.introduced to pggduée product régresentations thtough.
various projection methods. St@dents learnfto ise and take .

care of instruments.

1, R

Third Year = Module 4.3

The”content of the module includés the following.

four units of study: Radio, Welding (Arc/Gas), Non-conven-

tional Power Sources, Topographicél Dfafting.
B . B - »
* Radio: Students become familiar with the actual
workings of radio system(s) through practical activities.

_ Welding (Arc): Students learn to set the welding

machine forvvafious types of rods and metal”weights.‘ Basic

techniques and welding forms are practiced. For Gas Welding
-

.

--the 'safe procedures for setting up the equipment and
, , L | \
making adjustments are learned. Basic oxy-acetylene proce-

dures and techniques are practiced. v o Y,

Non-Conventional Power Sources: Other sources of
" energy such as solar, chemical, wind, etc. ar&t studied. !

TOpographical Drafting: Drawing up contour maps,

the use of various projections, and dimensioning.
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Form Fiva (Grade, 12) - .

) . \ .- ; v "e f{ ..

L ) X ‘ e
First Term - Module 5.1 ¢

The_?our units included in the module are: Televi-

" sion, Foundry,_Appl;ance Repair and Trouble‘Shooting, and

Archltectural Draftlng.

.

Telev1510n- The. students are glyen the opportunity
to become faélllar with the actual worklngs ‘of telev1s1on.
system(s)\gprough practical. act1v1t}es.

:gu‘ ht Fodndry qudents\are given the Opportunlty to try
”the dlfferent processes involved in foundry, from patterni
' R

4
maklng to. flnlshlng a castlng.

Appllance Repalr .and Trouble Shootlng Trouble

shootln% procedures in undertaklng repalrs of typlcal appll- .

ot A >

ance faults. B

L , ,
Archltectural Draw1ng ' Int?éductlon to readlno;fnd

draw1ng bulldlng plans and the study of hou51ng -standards.

;,1

ER——

Second‘Term —‘Module 5.3

‘The module consists of.four‘units. These units are
electf’i wiring, plastlcs, hydraullcs and fluidics, and
relief prxntlng.

Electric Wirf;g- ‘Basic w141ng circuits to properly

termlnate various dev1ces normalhy found in residential
wiring.
Plastics: This unlt deals with cutting, flnlshlng

'and aSSembllng plastic products as well as the construction.

H

‘84



P )

B T e S : . e

HydrauliCS'and Fluidics- Assembllng,\operatlng and
Pe _

=analy51ng dlfferent hydraullc sygtems and the eff1c1ency of

energ transfer. - - “'Tfm>\ ) fv -‘-'13, e
LR 'z " 4 . X

Rellef Prlntlng Pr1nc1ples of rellef prlﬂtlngL

1£s study and appllcatlon to hand settlng type and the use Qv
& 3 i

of a small platen g}ess, 51gn press and rubber stamp machlne.

. L . & .
Loy b \4‘:
) . Co P

G

‘s Third. Term - Module 5 3 1?' !ﬁ,“g ‘S-’
™ ThlS is the 1ast module of ‘the serles 1n eadh of the-“i
) > »._ *‘ ) . ;’
four fields~of study Career and Occupatlonal 1nformatlon -

ff B s

is included. This 1nformatlon is very 1mportan2!to ther - . %
graduatlng students'aho mlght pursue fyrther stuélesd or_[
) apprentlceshlp tralnlng,_ln any of the clusters surveyed y?u

o The four - unlts 1nclude de51gn and constructlen, ceramlcs/

¢ Gy

> S

concrete, pneumatlcs and fluldlcs, prlntmaklng technlques

~De31gn and Constructlon:‘ The. unlt 1s 1ntended to

. . ~

give the students the opportunlty to study the 1mportance of

- - By

plannlng, organlzatlon and quailty control as” they*aséembl

_ g
thelr own project from thelr own layout. Further Qccppa-
tlonal and career 1nformatlon is also glven to d1rect gra—.“%

duatlng students to maklng ch01ces in Electrlcal/Electro~,

) . - Yiag A

"o . 4
. = I . - N ¥
nics ‘Technologies. - : : : LT ok
N : S , %
' Ceramics/Concretef .The ceramlcs ‘arda prov1des the

students the opportunlty to learn about the manufacture of

clay products and practlce formlng clay products us1ng¢both P

e

h:hand and molding procedures. The concrete area concerns

concrete mixing and forming methdds. Placing,! finishing,

curing, reinforcing- and coloring concrete are practiced.

_' Ry :

O



- control system ank

: 7Technolog

¥

ned.

.. l ;f_‘ r

Pneumatlcs and FluldlCS.

[ Y,
G
Y
G &
Ny

y)ls glven.l”h;a

: Lo '-2,‘.,' .
ey ) ]

Lo
A

T

'LﬁAddltlonal career and occupatlonal 1nformatlon 1nlMater1als
T 6 - R H .

b

'

v

Prlntmaklng Technlques.'

.‘.

'_dlfferent pneumatlcs syste§s.\

e

TEey w1Ll alSo learn how to‘co.

j‘;own equlpment.

" ..

<

-

o

OhjéCtLﬁés;.

»

L.,‘of ths\fhotographlc proceSS for maklng Prlnts Wlll be 1ea{h

yVLSual Communlcatlons 1s 1ncluded
INDUSTRIAL ARTS - CLUSTERS |

BN
v

R

o

;(formatlon in POWer Technology 1s givenr et

~ ¥

Handcut prlnts and the uSe_

:ruct and use thelr?

Career and occupatlonal 1nformatlon%in4'~'

~

'u‘,‘
) . X - e . I 73»
A : S L LS

7 R S

" A B ; - B

N

v~. S ..;

lated to materlfls and tedhnlcal procedures ln the selected

2.

3.

s tlon;

‘cluster.,j”

—

e

NI Lo . 3

~

"To, develop a degreeaof competency that w1ll a551st

h .

»

fstudents obtaln further educatlon, tralnlngz or employment

b

'To de?élop 1nterests in the cluster and“applled

:““

§

-?(fbt

R

s

L
N
-

L

4 “sc1ences as an 1ntegral part of the students general educa—'

B
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[Design'of'ajSimpiewlogicalﬁalﬁ‘

3 assemblecﬂeperate and analyze several
, 0 B \'\‘\"'."
Career and occupamlonal 1n— \
. ‘ _‘?.*

.To develop a foundatlon of sklhls and know edge re—“"'



ul-modules w1th one (l) module undertaken each year. Each

e PR - Strycture.- - T e

/ H
The cOnQent for each cluster constltutes a three—»'

“»byear study program '*Each glu%tei gs ‘made’ up- of three (%&‘ _

- B &; Y
module is de51gned for a mlnlmum of two hundred and, twenty
\ ‘ H‘ :
(220) hours, The flelds of, study in each modulamare de—_‘; '
oo Q' K .

51gned to be conducted 1n a multlple act1v1ty enﬁlronment R
TN o SN

. w1th;n that cluster where 90551ble. The tlme allocatlon o

. o *

=.for each un1t depends upon the teacher s dlscretlon and N

.Judgement. At the Completlon of each module (l and 2) -

' 1ndustr1al work experlence of not less than six GEJ weeks§ ey
’ oo W
should be followed durlng the long break of each year@ The
. . f& '

. four clusters are.- Vlsual Communlcatlons, Mechanlcs, Con—

structlon and Fabrlcatlon, and Electr1c1ty Electronlcs. B
i T ¥ = : R ‘ . : v . . / l‘. . o .
A. Visual. Communications R o & T i

~ ‘Thé Visual Communication~cluster*consists'of draft4
ing, graphic'arts and commercial arts Belowils the Dbreak-
'down of the content ln each fleld of . study

-

Cean

o Drafting '~ Graphic Arts =~ Commerc1al Arts
" 1. Introductory - 1. Visual Commu-~ . 1. Géneral Illus-
' Drafting - - e ‘nications : .. tration
2. Machine Drawing .¢2. Duplication and 2. Information
3. Architectural : ' Reproduction - Design
Drawing .+ 3. Offset line and . 3. Design’ .
4. Engineering _ Half-tone ' 4. COmmercial -
' .Graphics ‘ 4. Letter press . " Illustration
5. Advanced Draft- . 5. Production Tech— 5. Production
ing ' nology " i .Technology

'

6. Advanced Graphlcs 6. Advapced Com-
c mercial Arts

s



,‘i
B

E R o
e |
R . \ . :
C ﬂTable 6r

i

~

' .

Structure of- Vlsual Communlcatloﬂ'Matrl

L .

m ; vf

) * PORM ' THREE FORM FOUR ' .
« .. | Module 3yC aule 4ve’ o Mbdule' ve »f
Py A ' BT O o
:K.P"introductdry ""]Madhlne Draﬁlng Topographlcal
' Drafting™ = Architectural " Drawing
L Visual: Commu*, Draw1ng ) o Engineering. Gra—
-, .| »nication. R ‘Duplicatisn and- . ;phics .
TN Gene;al T1- | Reproduction - “Production® Tech—
,,§. lustratlon A Offset line and _hology
e gy, ' Half-tone’ A «_-Commerc1al Illus-
nformatlon De— © “tration '
i | . sign - Production ‘Tech--
& - :. | Design- - | nology ' .
Form Three (Grade 10) - Modul * 3VC

e

n

L

: L ' )
Introductory 3:aft1ng. ‘This 1ntroductory,COurse»1s

1ntended -to develop ba31c skllls in the use and care of in-

struments, sketchlng, letterlng, plctorlal draw1ng, ortho—

grahlc draw1ng, dlmen51on1ng and career 1nformatlon.

'Visual

CommunicatiOh:

N

L+ tolpqgupatlonal opportunltles, ba51c draw1ng,‘comp051tlon

< -

%

and de51gn, color theory, letterlng, advertlslng layout

The course Lntroduces students

photography, platemaklng, prlntlng and flnlshlng procedures;

General Illustratlons:

.

An 1ntroductory course to

draw1ng and 1llustratlon as applled to commerc1al assign-

ments.

etc. )y

expre551ve drawing

It 1ncludes constructlve draW1ng

(mature studles,

(forms,

human form,

and an introduction te various painting techniques.

etc.

perspectlve,

)s
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&

Form Four (and} 1) - Module 4vC .
\.‘ ‘V .

¥
B o

ings. -
~

Archltectural Draw1ng Content of this unit in-

'cludes de51gn, materlals, bulldlng standards and worklng

draw1ngs & ’ ‘ T s
. . -~:, L : :

Dupllcatlon and Reproductfoh~ Ekploration of offset,

\

kprlntlng, platemaklng, photography, s1lkscreen1ng, and bulld—

ing techniques.

-

Offset Llne and Half -Tone: Advanced work 1n lltho—

graphy, photography, copy operatlon, fllm process1ng, plate

maklng and- offset prlntlng

S~

Information Design: .Introduction to the elements

and_principles of design as applied to two;dimensional de-
sign such as advertlsang layout and letterlng

. . ,
De51gn-- The unlt stresses the technlques of adver-

tising, de51gn, letterlng and merchandlslng

Form ‘Five (Grade 12) - Module s5vC

Topographical Drawing: An 1ntroductlon to surveylng,

.

photogrammetry, 1nterpretatlon of field notes and photo-

graphs, map drawing, symbols’ and map progectlons

Engineering Graphlcs The basic purpose is to deve—

lop the concepts:already learned in machnie draw1ng. The
. content includes multi-view drawings, auxilliary views[jdes—

criptive geometry, vector geometry, industrial systems,'and
l ,

89



power transmlss1on systems. f B ’ o

-’ Letterpress- Cons1sts of layout work for prlntlng,

letterpress printing and bindery. Some advanced work 1n-‘
o L@ N /‘ . .

‘these areas is'also done.

Productlon Technology (Graphlc Arts) Students

N '

organlze and- operate a small prlntlng press on a pro;ect

‘Wthh consists of all the experlences prev1ously galned.
They learn about the 1nterdependence of workers, machlnes
Zand"aterlals,}d1v1s1ons of labor, personnel organlzatlons,
.research and development,. and the problems encountered in

an actual produCtion{operatlon.

CommerCial‘Illustration: It 1s a contlnuatlon of

-

fﬁlnformatlon -and desmgn w1th more advance work on draw1ng and

.

1llustratlon in three dlmen51onal de51gn u51ng varlous ma-
terials to create models for dlsplay on commerc1al as51gn—
\ . .
- ments.

Productlon Technology (Commer01al Arts): Students

organize and operate a- small advert1s1ng flrm. They learn
about labor - problems, personnel organlzatlon, actual produc-

tion’ operatlon and‘marketlng

B. - Mechanics

The mechanics cluster consists of autobody, automo-
tives, and related mechanics. Below is outlined'the'table

of content in each field of study.



. . Lo . .
Autobodz e 'AutomotiveS'*v L Related Machlnes
Introductlon to R Introductory s ;_’Electrlclty P

--Autobody . '+ ..Mechanics _ ' ‘Machine Shop - i
»Autobody,I_ ' Power Systems - = Welding" S
Autobody II.. =~ .  Power Train = =~ __ ~Drafting: U
‘Autobody III o 'Allgnment and J—w\\\?ulldlng Construc—-
"Autobody IV o Brakes tlon ! -
Autobody 'V o Fuel and Tune—Up

Electrlcal,sttem

. Table 7 o

Structure of Mechanlcs‘Matrix
DR 4

B v S .
- P . Nt AR .,
B .

FORM THREE |  FORM Four | ! FORM FIVE . o
Module'3M_‘ - Module 4M Module 5M e Lo
Introduction to- -Autobody- II e Autobody v
Autobody . ' | “Autobody II1I Autobody V
Autobody'I | - Power Train | Fuel and Tune-Up
Introductory- | Alignment and ,Electrlcal ‘Systems
Mechanics' ‘Brakes " . '.”Independent,Study 1o
Power Systqpé* -Machine Shop T
"Electricity | .welding - ' A

- Form Three (Gréde 10) - Module 3M DR -;}1,‘“~ o

Introductlon to Autobody An 1ntroductlon to auto—

body and safety, use of tools and processes in body gork

“weldlng and palntlng. o fﬂ;

~Autobody I: The act1v1t1es anlude estlmatlng

‘damage,‘allgnment, weldlng and metal flnlshlng

Intnoductory Mechan1c5° The course is an 1ntroduce

tion'to.all the major areas in the career fleld of mechanlcsL_;

It deals w1th power sources and method transm1351on, work
/

energy,_power, testlng, dlsassembllng and assembling of



f&#j.'
- , , . R KL L S ,
: machlnes, readlng, research and analy21ng and repalrlng

; mlnor englne problems.f;.":<, A _ﬁ'f C f. S
. gy . . : RN . : A

I . LN . . L.

Power Systems- A”combination of'theory and*practice.-:f

in the malntenance and repalr of 1nternal combustlon englnes;"

Act1v1t1es lnclude procedures 1n problem analy51s, dlsas— "{”

r

Sembly}‘repalr-and assembly._fh

Electr1c1ty,3 A study'of thettheOry_and,application

' of electr1c1ty to res1dent1al'wiring: © |

. ’ . : . ' . . s e

Form Four (Grade 11) ;‘Module 4M ';'(t;'

AutobodgrlI~f Tradefterms, types of operatlons, shopl‘

_;de51gn,vmore advanced work 1n/a11gnment jacklng, weldlng

'”and door repalrs.

R

Autobody ITI: The study of management problem

ﬁh Act1v1t1es 1nclude-_ metal cuttlng, bra21ng, weldlng, bu'

o3

-repalr, frame repalr, repalrlng dents and palntlng._:?__”

Power Traln. 'Theory,.practlce and serv1ce of power

-tralns components of clutches, transm1551on, drive llne,
_ . ‘ et = I\
Y . ‘
_rear axle, and 1ntroductlon to automatic transmission;

k Allgnment and Brakes" Theory and service related to

'

“vwheel allgnment brakes, tlres ‘and shock absorbers._g,

;Machlne Shop: The use of basic machlne‘and hand

_,tools requlred to shape metal as requlred 1n the repalr and

‘ malntenance of farm machlnery.

Weldlng:“,Theory and practlce of oxycetylene and

.{'

'electrlc arc weldlng . B :m«;
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,W.H‘ FERR L L N ,

_Form Fout (.Grade 12§ .-.‘M“oaule M-

Autobody*IV" Advanced work ln assessxng damage, .

‘ wrltlng up eStlmates, Spray palntlng, flttlng compenents and
‘.metal flnlshlng.. ﬁﬂ; ;,;'y ,f":“ ‘ng;{_; 1'. 3f7

Autobody Vi AdNanced work in management palntlng,

:frame allgnment and Weldlng ' ~;7’ljak -

.
T«

f_:,haust systems, thelr components analy51s and tune-up.;

'_ngmagn_tlsm,*sources of electrlcal energy and ltS appllcatlon

S

’to the automoblle

Independent Study ~‘Students may 1ncrease thelr com-5°

‘r’

‘petencxes in. any of the unlts of study prev1ously undertakenl ‘

J lelther in Autobody or Automoblles under superv151on.,

e
\

C. ZConstruction.andgFabrieatienﬂf'”” S

- Constructlon and fabrlcatlon con51sts of buildingYi

constructlon, machlne shop, weldlng, plumblngvand sheet

Fuel and. Tune-Up lStudy of fuel 1gn1tlon and ex-'ﬁ

‘_Electrlcal Systems-l Theory of ba51c electrlcrty and,

_metal . Below is an outllne of the-content in each fLeld\ef*:'ﬁ'

studyur; '
A Bulldlng Constructlon 7;; SRDe MachlneVShdpl“y'f
: Carpentry R Introductlon té*MaChine{'
. Cabinet Maklng o : - ' Shop : -
'Concrete and Form Con- Benchwork), Machlnes
struction . Advanced Machinery. -
. Sketching,. Blueprint - ' Drawing, Sketching and
] Readlng and Estlmatlon o -‘Blueprint Readlng
.Estimating SRR Metallurgy

Exterior: and Interlor
“Finicshin~ - R



o

3 | o : .
'“Welding'_ Plumb ng: x Sheet'Metal“'
' : S .
. Weldlng I Introductlon to ;Introductlon to
,gWeldlng IT:. 7 Plémbing ... . .. Sheet Metals
_Welding IIT Domestic Plumblng J'Pattern Development
' Weldinl IV, Commerc1al and In-: General Sheet Me- '
'M'Wledlng \Y dustrlal Plumblng .. tadwork:: '
St o _ N f“‘_J01n1ng Lo
S Cablnet Work
v Table 8 §
Structure of Gonsﬁructlon and FabrlcatlonfMatrlx
TR .A.;,'-'l” — N T
. FORM.THREE - FORM FOUR . .~ 2t . FORM:FIVE "
Module 3CF: ~ Module 4CF.° | Module 5CF - -
‘Carpentry Concrete and Form';'-.Exteriqr‘and InQLT‘

| cabinet Making _
.'Introductlon~toi

Machine Shop
Bench work, Ma- -
chines " '
Wélding T -
ﬂIntroductlon to_
. Plumbing . .
'Introductlon to i
Sheet,Metalsx

a0

.Construction

7?Sketch1ng, Blue-:

. print’ Readlng
and’ Estlmatlng

‘Advanced~Mach1nery

Drawing, . Sketching

and Blueprlnt"'iV

’{Weldlng I

Welding III =~

Domestic¢ Plumbing '

Pattern Develop—"
ment -

Geperal Sheet Metﬁl‘

‘terior Flnlshlng
Metallurgy
Welding IV
Weldlng V.

1
!

Commerc1a1 and - In-.ljj
dustrlal Plumblng'g

Sheet Metal Cabl—
. net Work i

Sheet Metal J01n- |

ing -

(Graaevloy

.

.- Module 3CF

Form Three

' Cargentry

3

and power tools, plannlng and de51gn, and materlals.,

Cablnet Maklng

'ture constructlon

Theory and pnactlce 1n the use of hand

Acti-’

v1t1es 1nclude pro;ects related to the theory
Theory and practlce empha5121ng

‘fde31gn, materlals,_tools and processes in cablnet and. furnl—




3
[

Introduction to Machine Shop: Theory and practice

in layout and bench’work,fbpefatidn of the lathe, shaper,

©

drillpress, power saw and grinder and, in addition, an in-

troducfion-to metallurgy. .

Benchwork, Machines: ~Theory and practice of ad-

vanced lathe work, thé introduction of the ¢illin§ machine .
and shaper. | o
- Welding I: Provides occﬁpational information,
safety,/and the theory-and practice of.arc,aqavaCetyléne
'welaing, Soﬁe repair work and projects areigiven;

'Intrqduction to Plumbing: The theory and practice

in safety measurement and layout, joining pipe, fittings and

valves. Ogcupational opportunities and qualifications are
i : N L

3

.studied. —

,IntrodudtiOn to Sheet Metals:: Introduction to the

careervof'sheet;metal-worker;‘qﬁalifiéations required and
work organizatien. Theory and practice in layout, cutting,
forming and pattern development.

Form Four. (Grade ‘11) - Module 4CF.

]

Concrete and Form Construction: Concrete as a

. haterial of constructi%on, theory and practice in design,

«

form construction and concrete replacement.

Sketching, Blueprint Reading and Estimating (B.C.):

Detailed list of activities in sketChihg,'dfawing}‘deSCfib—

"ing and estimating the costs of materials, labour and over-
head in cohstructing building.

A}
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Advanced Machinery- Prec1Slon measuring and ma-

chlnery,'cuttlng threads; tapers, keyways, gear Cutting'ahd
heat treating.

Drawing; Sketching‘and‘Blueprint Reading (B.C.):

‘

Theory and practice of drawing'instruments, orthographic and
oblique projections, freehand sketching and obtaining tech-~
nical infdrmatidn._ R

| 'Welding II; Basic draftiﬁg'techniques reieted to
welding and the p;operties, classifieation and testing of
me;alé. | | |

Welding III: Advanced work in electric applications

such as welding non—ferrous metals, hand surfacing and'épee

" cialty welding. ' ;ﬁ

L]
“+

a House.

Pattern'DeveLopment: Theory and appllcatlon of the
S o , .
Principles of sheet metal layout S

General Sheet Metal Fabrlcatlon of rectangular,

cyllndrlcal and conical objects.

Form Five . (Grade 12) - Module 5cCF

Exterior and Interior Finiehing:_ Provides, the

theory and practice in selecting materials, tool use, design

and construction methods for windows, doors, roof, eaves,

o

interlor and exterlor trim, stair construction and finishing

//;1th paints and varnishes.

Metallurgy: The theory and practice ih metal

Domestic Plumbing: Theory and practice in plumbfkq;;‘

96



identification, ccmpcsition, production and‘metalworking
processes. |
Welding 1V: Fabrication and repair.

Commercial and Indystrial Plumbing: Theory and

application of the plumbing code to roughing in and setting

the fixtures on a job.

Sheet Metal Joining: Mechanical'jbining methods,
/ .

-
7
v

adhesive and cohesive methods

Sheet Metal Cablnet Work: Fabrication of fnrniture

or fixtures.

Major Project: A major independent study/project
. - . . \ B

may be undertaken in one of the career fields surveyed.

D. Electricity and Electronics

» The Electricity-Electronics cluster consists of
electricity and electromics. Below is an outline of the

‘content in each field of study.

A

Electricity. Electronics
Electricity-Electronics I SW-MW/AM~-FM A
Electricity -Electronics II Solid-State and Integrated
Residentiad .Wiring Devices
Electrical Serv1c1ng T.V. Receivers
Commercial Wiring Instrumentation

Electro-Mechanical ‘ ‘Advanced Electronics
Advanced Electricity :



Table 9

Structure of Plectricity-Electronics Matrix

FORM THREE FORM FOUR .- FORM FIVE

‘Module 3EE - | Module 4EE Module S5EE
"Electricity- - Electrical Serv1c— Electro-Mechan 1

Electronics I . ing ‘ T.V. Refeivers
- Electricity- Commbrc1al erlng Instrumentation

Electronics IjJ SW-MW/AM-FM Project

Residential - Solid State and

Wiring Integrated Cir-

i cuit Devices

: , | S /

. 7
Form Three (Grade 10) - Module: 3EE

Electricity—Electronics I: An 1ntroductlon to.

_basic concepts in the field of electr1c1ty electronlcs.' ?t
covers occupatlonal information, safety,~nature‘of electgi—.
citf( magnetism and electric—magnetism, electrical measure-
ment, circuitry and electrical systems.

Electricity- Electronlcs IT: The purpose is to pro-

‘vide ba81c theory necessary for advanced work ‘in electr1c1ty
and electronics. Topics include: _alternatﬁpg voltage and
current, inductance, capacitance, circuitry, semi-conductors,

transistors and power supplies.

Residential Wiring: Deals with the theory and

skills required to wire .a house. Includes basic electrical
theory, code requirements, houSeICircuitry; tool'usage,

practice in wiring a building;



_Form Four (Grade 11) = Module 4EE.

Electrical Servicigg:“ Service eqU1pment and tools,

trouble shootlng technlques,'servlce procedures and practlce '

in appllance’repalrlng.
N TN

Commercial wifing: Drawing planS'for electric

‘wiring, wifing'methodé wiring hardWare, tool and equlpment

«use, control equlpment and practlcal experlence in all phases

of commercial wiring.

'SW—MW/AMQFM:I“Tnaory,‘applicaﬁion andlpradticevre—‘
iated to radio;transmisSion.and reCeption which includes:
dpower su?plies, detectors, amnlifiefs/.SW~MW/AM—FM1equip—
ment, components,}test équi lent and a study of an operating

transmlsSLOn and receptlon System-

SOlld ‘State and Int grated ercult Dev1ces: Review
of transistors, a study of_lntegrat@d c1rcuitS‘and solid

state devices.

Form Five (Grade 12) = Module SEE

v

Elect}o4Mechanica1: . The cOntent includes theory of

and practice with generators, A.C. and D.C. motor, and

transfermers.

'T.Q. Recéiveré: ‘The unit COvars: occupatibnal in-
-fprmation;.T.V. signal transmissijon, T;ﬁ.vcifcuitry,.vidaa
signal”and picture reproduction, antennas, trouble shooting
and servicing a .T.V. receiver.

Instrumentationh The theory and Pracfice of




electrical and‘measuring instruments. 'Q“  V,‘,jj

'Project:_ A major pro;ect may be undertaken Ain any

PR

‘o iK:le career flelds Surveyed _ ‘ 4
EVALUATION OF THE PROGRAM "~ %,

There are many contemporary'approaches'ﬁhd models
that could be applled to- evaluate a varlety of educatlonal
syllabl or programs. - Though there are many=of these models,

thelr go?IS focus on one thlng——to evaluate the worgg,of

"what is bheing measured In currlculum evaluatlon, the gdal

. x) .
of these models focuses on students achlevements. To con~

,duct a curriculum evaluatlon requ1res the collectlon, pro—’

. ’
ce551ng and 1nterpretatlon of data by the evaluator SO that

'fbetter decisions can be made about_a particular program.
' Hastings had this' to say'about the purpose of evalﬁation:‘

One of these concerns {is} collection of in-.
. formation to be used as methods.... The second
main purpose of evaluation of educational in-
novation is to provide information as input

for dec151on—mak1ng by schools' about adoption
of course 1mprovement packages (Payne, 1974,

p. 30). . . ’

Cronbach (1963) 1dent1f1ed the follow1ng as the
functlons an educatlonal evaluatlon performs-'

"l. Course 1mprovément. to.determlne both
- strengths and weaknesses( and to indicate
- areas where change is required; -

'2'&Decisions about individuals: to locate
"the needs of learners in order to plan
the instructional process more effec-
tlvely, and, :

-73; Admlnlstratlve regulations: to dis-
.cover the worth of an educational system
and of 1ts 1nstructlonal staff (p. 16).
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‘orograms.f |

, important\guestlons that should .

o'an evaluatlon plan-

1ty that is to be eva- .

3.>What subsequent de0151ons can be antici-
pated° (Peyne, 1974, p; 27) . .

Some of the contemporary evaluatlon models. revie ed

here and those not, but found sultable, could be adapted to
eValuate the progrem,- The crlterla for adaptlng any model
would depend upon the purpose,?scope, and cost for under—
taklng the evaluatlona-__ . -

Hastlngs and Scrlnen hold the same view on the pur-

poses of an_gducatlonal evaluatlon These views are: (1) to
: e
determlne adoptlonere]ectlon of. currlculum and course-content

merOVement paCkages, and (2) to determine the need for

reVLSlon of further development of curriculum materlals.
A4

e These two views could be summarlzed as belng summative and

formatlve evaluatlon (p 29); . The dlStlnCtlon between the

. two 1s that formatlve evaluatlon is undertaﬁ%n durlng the

deVelopment of a pIogram and summatlve evaluatlon ig under—i

taken after the program has been developed and completed

s B

The 5létln8tlon Be*%een the two lSIRNBG%ear cut«a&*tmgy Ln—_;

merrekat%ueaqb other expept that such a dlstlnctlon conld be

R NP RLE RSt

fbund between the users of the evaluatlon flndlngs

" Scrlven (1967) stressed fhaf Fnrm:+1na Arralaiar
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focuyges.in locatlng the strengths and weaknesses of a teach— _ E
' 1ng 1nstrument at‘an 1ntermed1ate stage ‘in 1ts development an
Summative-evaluatlon alms at prov1d1ng the detalled 1nforma—".
tion on’ the value of the total program belng evaluated,
which requlres the ‘making of value judgements SummatlveA X A .
evaluatlon concerns the examlnlng of the entlre currlculum
package; and is notgconcerned w1th the rdentlflcatlon of
speciflC'variablespthat may be responsible for course‘aefir
ciencytor improvement. 'Scriven does not supportjand‘is'not
in favour of comparative evaluation, but that it should be
undertaken on the basis of the set broad'objectives of the
program; - e
| (Scriven‘has two basic‘approaches‘to educational eva—
luation“mThese are: (1) instructional evaluation; and,
‘C2) consequentlal evaluation. - Instructional egaluation in-
cludes: the -teaching 1nstrument w1th respect to content, .
goals, gradlng prpcesses and the teacher attltudes, whllev
consequentlal evaluation focuses on the effect that the
teacher instrument has upon the learner which oould be‘deterh

mined by a'pre—test and post-test.

i

Thé‘GQntexteInput—Process—Product‘(CIPPl model_was
developed by Stufflebeam (l967)f The model's key emphasis
is ratlonal dec131on making among alternatives by adminis-

j trators. .The CIPP is self-expressive ofrlts.functlons.‘ The
l"’model enables the follow1ng types of evaluatlon to be

carried out:- ;“7 U

g AL e
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1. - Context‘Eve)uation defines the environment where

the change is to §Zeuf. This is achieved by 1dent1fy;ng '

the dlscrepanc1es ex1st1ng among the 1ntended and the-actual

/\,
\ t 7

'1ﬁputs and outputs and the causal reI tlonshlp underlying

eaoh need. This type of~evaluation/aims at providing infor-

mation for-deciding on the settinb‘to be served, the goals
essociated with meeting needs“and»the objectives associated

with problem solving in a curriculum.

2. Input Evaluation determines tiha manner_reeources
are used- in meeting-fhefgoals'and objectives of a particular
program. 3Pis is achieved by listing the oapabilities and

goal ach1ev1ng technlques available to the group 1n1t1at1ng

the progect ThlS sort of evaluatlon study helps to deter—

‘mine, or g}ves 1nformatlon, ;n making the decision ds to

whether some external assistance is desirable in order to .

s

achieve the goals and‘objectiees of the project. Decisions

are based on pfoject proceduree, schedule, staff heeds and

bﬁdgets specified. =

3. 4Qess Evaluation gives feedback-information de- -

’

51gned for locatlng the defects in the procedures fot °

1mplement1ng the project or program. The ba51é>functlon

—

of this type-of evaluatiqn focuses on<§re§ioting the out-

comes of the program. : i _ . °

: : e _ . \
4. Product Evaluation focuses on the project outk¥ ¥j

comes by assessing the effectiveness through measurement and

e

,{nterpretat;onu The operational procedure ie.to_meaeure the

cr?@eria associated with ghe objectives, comparing the

103
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- _ o ,
measurements w1th present standards and ratlonally analy21ng
the outcomes by referrlng to the recorded context lnput and

~

process data. .Information from ‘this method enables decisions }
to be made onﬂwhether.tq tontinue, terminate, modify or_focus
'"a-éhange activity‘and to link that activity with- other =~
'phases of the changed‘process. S o “

Stake (1967) developed a model with its key emphasls
focusing on gatherlng and proce551ng of descrlptlon and "
judgement data. The model identifies merits ‘and demerlts N
in an ednoational program by monitoring what gdés ln,ﬂwhat‘

goes on, and what comes out of the program. The following-

constitute the descriptive characteristics .of the model. ' .
»

Antecedents are the erntry beheviours prior to. 1g ﬁﬂ;}\\/

ing. They are the condltlons ex1st1ng prlor to teach'
. pid
learning that relate to the outcomes. These entry behws

viours before the lesson may include aptitudes, préviou
.experiences, 1nterests, w1lllngness——what goes 1n L e

Transactlons are all the 1nteractlons durlng the

'learning-process. These could be between the students and .

teacher, studengrwith student and embraces all the engage-

- ments that necessitate the learning process<-what goes on.
Outéomes are the effects upon the impact of instruc-

tion. These impacts could readily be measured or even until
long after the instruction had been undertaken. ’Briefly,
outcomes include all the consequenoes of educating, either

immediate or long range, cognitive and conative, personal

and community-wide--what comes out (p. 5).

a

.
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Intents ~are made by limitlng the variables to be

studied. Observations are the methods through Wthh the e
descriptive data are collected.v
Standards, thoughlrt‘ln common use, are the bench—

mmarks through which references are made. Judgements are .

'the comparisons or judging acts in dec1ding which set of

standards‘to use for‘the_evaluation study.

Contingencies ‘and Congruencies. Contingencies are
the relationships among the variables The. realization for
"these relationships permit the improvement of education.x

Cohgruencies are the achievemens of the intended antece-"

. \
dants, transactions and outcomes.

_Stake.(l9]6 liSﬁéd ‘nine ‘methods of contemporary
R )
approaches to educational evaluation. These nine approaches

v

-vary from one another and serve as an excellent reference to

'deCiding which model to apply and for what purpose in evalu—

Kl

ating any aspect of the program. Table 10 gives the list

N

of - the dlfferent approaches, their purposes, by elements,_‘

protagonists,_riskssand payoffs of each. Though they differ-

in principle‘they‘overlap one another in“funCtion}‘

Cook (1966), in developing the Program—Evaluation

and geviewJTechnique (PERT), identfties,seven;steps in'anyif

evaluative proCess. These are in a sequential'order:

l. Specification, Selection,- Refinement, or
-, Modification of Program Goals.. and Evalu—
ation Objectives, A : 2

3

2. Planning of Appropriate Evaluation DeSign,

L)
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Nine Approaches to Educatlonal Evaluatlon
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s

PR Appioaéh ' Purpose Key Element ‘Protagonists ~Risks 'Payoffs»
1. ‘Student Gain’ To mgasure Goal State- Ralph Tyler .. Oversimplify . Emphasxze,
. .by Testing ‘student per- | ments; Test " Ben Bloom educational "ascertaxn -
. T formance and Score Analy- Jim Popham - aims; ignore .. student )
| progréss’ sis; Discre- .Mal Provus processes. progress.
o ‘ pancy between . . g s
. godl and - .
, |~ actuality >
Institu- To -review | Committee . . Natlonal Alineate Increase
tional Self and ,increase work; Stan-4 Study : ‘some staff; staff
Study teachers ef- | dards set hy Seconda¥y Ignore va- awareness,
fectiveness Staff; Dis- School Eva- _lues of out- | sense of
- : cussion; Pre- | luation; siders responsi-
‘. fessionalism Dressel’ bility
3. Blue-Ribbon - To resolve Prestigious, James Co- Postpone ac- Gather
Panel crises- and panel; the nant tion;  over-~ best in-
preserve the |'visit; Review . Clark/Kerr rely on in- | sights,
institutiopn of existing David’ Henry stitution . judgemeqt 
Sl - data and do- - o
. cuments AN
b . “ N s ‘ :
4.V Transaction- To provide = [ Educational’ kanuth "Over—feiy on: Produce
Observation -understand- issues; ggrteﬁx subjective broad 'pic-
: ing of acti- classroom " Hamilton \\ perceptions; ‘ture of *
vities and observation; . Bob Rlppey - Ignore o program,
r values Case studies; | Bob § ake causes - ' '/ '|‘See cdn- |,
. pluralism = - B flict in ]
s L : T | values | |,
5. " Management To increase ‘Lists op- " Legn Les~-. Over-value . Feedback
.Analysis |~ rationality tions; esti- inger efflglency; for.dec17 i
' : in day to mates; feed- Dan. Stuff- Under-value sion making |
o day dec1— "back loops; - lebeam : 1mp11c1ts‘ C
' sions . -costs; effi- Ma:y Atkln . : ,
T .ciency Alah Thomas
‘6. Instructional To generate |/ Conftro led Don’ Campbell Artificial = | New Prin-
' Research explanatlons Condjitions; Julian Stan-ﬂ " coriditions; ciples of .
Jan o .and’ tactzcs Multivariate’ ley : Ignore the’ teaching
of instruc- Analysis; " |Mike Seriven’ - humanistic . and ma-
tion Bases for - [Bill’ Cooley ¥ .terials
- generaliza-. . ’ ‘develop-
tion . ment
7. Social To aid deve- | Measures of James Cole- ' Neglect of Sbcial_
) Policy lopment of Social con- man : .educational - Choices,
. Analysis institu- “ditions and David Cohen .issues, Con- -
tional po- administra- Card Weiss details’ "Straints
licies tive imple- (Mo Steller- : Clarified
T mentations Moyniham _
_ , - . v ) L . . .
8. Go&l~Free To assess . Ignore pro- Michael Overvvalue Data an .
Evaluation effects of ponent ' Scriven fdocuments : ”'effect ol
. . program claims, fo6l- "and record - |'with lit-. | -
low check~- keeping tle coop-
list ' - eration
‘9. Adversary To resolve .a - Opposing ad-' |Tom Owens- Persona- ‘Info im-
~Evaluation two-option “vocate;, |Murray. Le- listic Su-- part. good;
’ ) ‘choice cross-exami- vine . - perficial, Claims put
- nation; ' the Bob Wolf’ time- bound‘ to test
jury




el

'f 3. Selectlon or Development of Data Gatherlng

Methods;. .
4._CofTbctlon of Relevant Data, R B
5. ProceSSLng, Summary; and Analy31s of Data, e
6. Contrastlng of Data and Objectives; and," S . A

7. Reportlng and Feedback of Results.

¢
!

Summary
Contemporary.approaches to educatlonal evaluation

are'revieWed The 1ntent ls not to spec1fy a partlcular
h .
"evaluatlon model for the program as each one could be sult-'

A.able dependlng on e need/f -such-a study : However, nine

'approaches to educatlonal evaluatlon ‘are 1ncluded The cri=

terla for adaptlng any of the nlne or any other models for
. ¥
the evaluatlon of the prOgram should depend upon the purpose,.“

Y

B 'SCOpe, and cost for undertaklng the evaluatlon study.

Bl
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CHAPTER V

"SUMMARY, CONCLUSIONS, AND. RECOMMENDATIONS

- stMARY ‘
®. ‘t .
The purpose of the study was to develop a model

N

1ndustr1al arts program for use 'in Kaduna State, ngerla

The 1ntent for developlng the program was to prov1de a suit-
able: secondary school currlculum that could replace the
technical pre vocatlonal program ex1st1ng in the state. ‘The/’

'pre vocatlonal program con51sted of metalwork woodwork and

Atechnlcal draw1ng, whlch formed part of the state E general

educatlon currlculum. The ex1st1ng .program was v1ewed by ol

the researcher and supported ev1dences as not sultable |
tThls unsultablllty was the 1nab111ty of the existing prOgram
to 1ntroduce students to the materlals and technologles pre-
valent 1n the soc1ety Furthermore, students had llttle
.use of ‘the program because 1t could not prov1de them w1th
the opportunlty for further educatlon or- employment 1n the
fields studled ) . |
"The study was based malnly on. llbrary research To
- develop a* sultable model program representatlve of the pre—
t‘valent materlals and techn010g1es 1n Kaduna State, or
~.

5N1ger1a, and to cater to students needs,-lt was~found

nbcessary t03reV1ew-contemporary industrial arts programs; .

108,
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contemporary concepts in industrial arts education; the
Nigerian natlonal goals and objectives of education; and,
the]type of industrial establishments operating in Kaduna
State, Nigeria. These aspects selected. for study provided
the criteria for the content validity selected for the model
program. Further to the selection of the content identi-
fied, it was validated by eight teachers from eight separate
schools and who were either teaching or had taught in the
Kaduna State pre—vocational program. A team of professionals
. gave constructive criticisms and certified the content.

It was'found desirable to adaptione of the programs
reviewed as a model. The Alberta Plan industrial arts pro;
gram developed by Ziel‘and introduced in 1964 was found |
suitable. The selection of The Alberta Flan was done
‘through reviewing anddcomparing’the prodrams studied with
the fdllowing pre—established selectionncriteria:

l.. That inﬁormation concerning the plan selected for
the study was easily accessible) or available, to the re-

searcher either through official correspondence or interview;

2. That the program had been developed implemented ané ‘M;j"g

in operation at least ten years from the time of the study; .
3. That the program was contemporary and validated; and,
4. That the program was suitable for the rapid techno-

- logical and economic developments in_Nigeria.

Description of The»Alberta Plan 1ncluded its deve-

<& DU

xlopment( implementation,'and studies carrled out pertaining

- -to the program.. From these acthities, it was pbserved that

LBy



\ . 110

the four phase approach developed by Ziel was not adopted by
the Provlnce of Alberta Department of Edycation, however,_
the multnple activity strategy was accepted o
Prov1nc1ally, 1ndustr1al arts in Alber%a is designed
towards Career development and conceived as an educatlon-
program that must provide con51derable flex1b111ty sghthat
students have an optlon of several career choices. It pro-
v1des broad- educatlon so that each student learns what
he/she needs to know about a new job“for a rapid and succc\eq'ss"~
ful spec1allzatlon The model program developed for Kaduna
State conforms with the design of the Alberta industrial

arts Program and the Nigerian natlonal aims and objectlves

of educatlon Aspects of the Alberta program found suitable "

the society.

concLusrons .. T e

4 4

o fﬁ;ngHerohElESioﬁs of ‘the study were- based on the S

>

“'iiterature‘revieWed‘and the content valldatlon by the pro4
-fessionals and- teachers- that responded'tO'thegfields of{_
study identified by the researcher as desirable for Kaduna

State, Nigeria. The content included in the model program

\
included the follow1ng

1. Junior Secondary Introductlon to Materlals and e

.Technologles . The content for this part of the program was -

B ) i ey, R R O P R
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designed to intfoduce students, both boys and girls, to the
materials and technologies prevalent in the Nigerian produc-
tive society ‘extending for two years«of'study. |

'The basic intent of the Introduction to Materialsv
and Technoloéies was to pg&pvide students with the'opportu—
nlties to’exolore,synﬂxmize, ience and discover the
reality of the materials and technologies students are ex-
posed to. Thefcontent of the program dealt with industry,
its organization, processes, occupations,'materials, pro-
ducts and the problems resulting from the impact”of teChno—'
logy on the ngerlan soc1ety

2. Senior Secondary. - Two parts were de51gned for thlS

phase of—the°pfo§tam. These included InduStr;al;Arts~f~
General; and, Industrial Arts--Clusters. These two. programs'

had varled intents with each de51gned to extend for a perlod

of three years of study ' ' ' -

A
L

Industrlal Arts——General It was de51gned as a fﬁr—ﬁd

’

Lo

ther study in more depth to what was prev1ously learned from'"'

wn o
= [ PR

”Introdhctlon’to Matérials ‘and Technologles.. Theé purpgse was
- a general study in the technologlcal clusters The concept
of - the- technologlcal clusters was adopted from the Alberta
rndusttlaliatts program. ‘TheSe'included: Visual Communi-

cations; Electricity—Electronics; Materials; and, Power

Technology, organlzed in mult1ple~actlv1ty shops.; Stﬁdents

R DN EEEE Y P Ao e e RN

in the program could have the ogportunlty to éontlnue fur—f

ther education in’ Unlver51t1es or Colleges of Technology in

areas of thelr ch01ce, or start an apprentlceshlp tralnlng



in specgfic areas. . g

Industrial Arts——CluSters: Students could elect to

‘begin orientation studies in one- cluster as identified in

Industrial Arts--General, follow1ng Introductlon to Materials
and Technologies; The program was designed to serve stu;
dents vocatlonally inclined in any of the clusters selected
The students could pursue further education in: Colleges of
Technology 1n the selected areas to become techn1c1ans or

technologlsts Oor enter the job market for tralnlng in a

"spec1f1c occupatlonal field w1th1n that cluster. The con-

tent included practlcal-work,_applied theory'and industrial

organization:

°

The general functlons or objectlves of the model

'1ndUStr1al arts program as a part of general education in

. Kaduna State, ngerla were. 1dent1f1ed to compllment the

- <
- L. ',

'~nger1an natlonal goals and ob]ectlves of secondary educa—

'tlon.ﬁ The ob]ectlves 1dent1f1ed weres

1. To prov1de exploratory exPerlences in technical

"6ccupatlonal clusters for'the various technolagies prevalent

.

1n the ngerlan soc1ety to guide students 1n future career

selectlon.
2, To provide students with courses that aid them to

relate academic knowledge to technical competencies.

r

3. . To prov1de students ,with the opportunities. to deve—

o -

lop thelr creatlve potentlals both" avocatlonally and voca-

tlonally

4; o TO provide students.with opportunities to"develop‘
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relevant technical competénciés thét will assist them to\ob—
‘tain'fﬁfther'education; training; or employment.

Fér the evaluation of the'program,‘a-feview of c§n—'
tempdrary approacheélin educational evaluation Was done.
Amoné the evaluation models sufvéyed, no specific mddel was’
.recommended as they ali had varied intents. .Nine coﬁtemfl
pdrafy evaluation modeiS'with differeﬁt purposes were inclu- .

‘ded. ‘The criteria for adaptinglany dfvthe nine models'fé?:
the evaluation of the program sﬁould depend upon fﬁé pur-

pose, scope, and cost for undértaking the evaluation.

o+ , RECOMMENDATIONS

For the Ministry.of Edudation,
Kaduna  State, Nigeria

i
-

for.the sucéessful‘implementation éf IndustriaI Arts.
in Kadﬁna State'seéOnaary sqhool curriculum, the folloW%né_
rrécommendations are suggésted as possible cbursés.of actions.
- The recommehdations‘are_not presented in order or priority;
l: It is recommended tﬁat a'pilot research study‘of
the model be Undertaken befofe_implementing-the program at

S

the Stdte level.
/’5. | It is.recommended that the preéeﬁt‘Dépariment of
Technical‘Eaucation at the Kaduné Polytechﬁic,_Kaduna, and
ﬁhe ﬁewly established‘Dépértmént of Vécaﬁional Technical =~

.‘Education at the Ahmédu Bello University;’Za;ia'be_requnqu_

sible for training qualified teachers for the program.

I'4
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“3. . It is recommended that for the lnltlal rmplementa-hwﬂz
tion of* the program and due to: lack of quallfled teachers, -
professlonals in each occupational area or field of-studyubev;;“‘:
engaged to teach. .‘ | o |
4. - It is recommended that a superv1sorbof Industrlal
Arts-—Academlc be app01nted w1th the following duties and“
'bresponSibilities: o
a5 to determine the content wvalidity for the program to
ascertaln that 1t meets the State s éﬁé students ‘needs;’
bj‘to determlne what new flelds oftstudy need be 1ncludedAasz
"_desired; | € | | A
c)'to.determine what‘new’fields of study could be‘deleted or
'ellmlnated fnmntie program as not meetlng the de51red
_ needs,. “
.d)'to determine teaChers' standards and quallflcatlons to
"teach any aspect of the program-
e) to ‘determine -the most effective inStructional materials
for the program; y
f) to determine students' class sizes, and teachers for each
mu;tiple activityilaboratory; and, |
g¥ to determine the evaluati;e criteria and procedure to be
undertaken for. any aspect of the program |

5. It is recommended that a superv1sor of Industrial ;

" Arts - Planning be app01nted w1th the follow1ng dutles and

. ",‘ S

respon51b111t1es~‘ S E T ﬁ~ﬂ;-=w>-w<f~axf>ﬁﬁn'~§fh~¢3[3\.

* ol
.




\

_f” a)

l_E&lgiEEE -f‘;,bé.r;;;h.',
) ES confer w1th the archatect concernlng the standards of
Jthe multlple act1v1ty shops ‘to be desxgned - Basrculn any‘
{“TStandard laboratory should 1nciude.f," o B
‘i) work and storage space,_demonstratlon area, finish="
) ing room, and, a conference'room; |
.i;f-adequate llghtlng and sufficient eiectrlcal deer ';f‘vw
:";‘for the equlpment 1nstallatlons, T T .
.111) locker fa01llt1es, dlsplay areas,:audlo—v1sual ;
storage area, and drlnklng fac1llt1es, and, | .
‘iv) office. and flllng space prov1ded for teachers ‘
Equlpment
4'a)'to determine the quallty, serv1ce,_safet?,hand cost of
b any equipment to be purchased; .
b) to determine and pian-the‘relationship between the_acti—-
v1ty areas to each other, and, | | |
c) to determlne the safety dev1ces to be 1nstalled 1n each
activity area and the laboratory.
For Further Studies’
- R .
l.f. From thlS study it is’ recommended that an: occupa—
tional, survey study be carrled-out'when de51red to determane :,r,ﬂ

program.,5j~'w‘“'”p*

~ e v\ ks

SIS

el e -

' EEing he needs of the studehts and the SOC1ety. E

—t, wo,

e . g

-3 RN

ﬁleids of‘study to be 1ncluded 1n or ellmlnated from the 3};?,;

S e oy

;’ates of the program be carrled out to examlne whether lt 1s_“1;f'

115
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- It is recommended that folIow-up studles of gradu-?Ffﬁ?ﬂ;;“ﬁ
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'FACULTKOFEDUCAHON

DEPARTMENT OF INDUSTRIAL AND
. VOQATIONAL EDucAfrJorg

TELEPHONE (403) .432-3678

‘THE UNIVERSITY OF ALBERTA
EDMONTON. ALBRRTA. CANADA
T&G Qv

s

.

s Uy

Dear

As a teacher who taught in the Kaduna' State pre-vocational téchnical
program in the secondary school, T became interested in developing a
model industrial arts program for the State. My basic concern is that
the present pre-vocational program which consists of metalwork, woodwork,
and technical drawing are regarded as a part of general education the
State does not adequately introduce students to the materials an, \
technologies prevalent ip the society and has little use to the students
that enrol iy the program. Because of this concern, I have selected for
my thesis topic, "The Development of a Model Industrial Arts Program for
Kaduna State, Nigeria"., The purposa is to'develop a program that would
adequately introduce the students ta the materials and technologies
prevalent in the society and more usefi] to the students.

At the moment, I anm enrolled in the Faculty of Graduate Studiss
and Research studying a Master of Education degree in the Department of
Industrial and Vocational Education. Part of the réquirements for the
degree is the successful completion of a Master's Thesis.

the type of industrial establishments operating in the Country. Feel

The clusters classification is adopted from the Alberta Plan In&hstrial
Arts program. I B



/2

Cluster

jl%,;Materials SV

2. Visuél Communication

3. Mechanics

4.\ Cohstruction and Fabrication

5.

Electricity-Electronics
*Th you for your cooperation.
JYM/mlh (.

. VWoods

125

Fields of Study

o

. Metals

Yours truly,

Plastics
Concrete

Drafting
Graphic Arts
Commercial Arts

Autobody
Automotives
Related Mechanics

Building Construction
Machine Shop -
Welding ‘
Plumbing

Sheet Metal

Electricity
Electronics

Joseph Y. Maiyaki

Graduate Student

(%
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: Technical & Vocational: - . .
- IR : Training Centre - B
' I P.M.B. 3081, Kano
KANO STATE, Nigeria

1979-06-04

Dear Joseph Y. Maiyaki,

‘With reference to your letter dated May 30, 1979,
dealing with your thesis topic, "The Development of a Model
Industrial Arts Program for Kaduna State, Nigeria."

I have read the letter and gone through the thesis
content. I am happy to inform you that, to me, the materials

included are quite comprehensive, adequate and will definitely
be 'beneficial to the students of industrial arts, not only in

Kaduna State, but in Nigeria as a whole5

Furthermore, the content reflects futuristic educa-
tional development of Nigeria. : ’

I have nothing to add to delete from the content.
Wishing you a happy, fruitful and successful stay in Alberta.

Thanks. - T e

Yours- sincerely,

S o ,
-\-d, »//‘(,(c'\lux( .
A

Ibrahim Adamu

126 S ; - S



,"-. )‘- L * * - ’ “- N ‘
. o e T - _‘ ) ;
- hd "
i A
’ ; : . .
‘ . 5 oo . R o G~ . o PR T ,»« Newe o e [ f,:ju‘{u
k\@ o‘ o 6 op b gm0 i A L P I SR S O °L re‘]a ‘COIIEQB
< A o ) -
. Zarla
e : ) o flay 15‘, 1979
Dear Joseph: . T T T e T et
; ) . - .

H-ving bocn in the tnwchlng field of the so- c“ll“”‘

. pro-vecitiznl rducatlon in our Bo-cllad C- ‘npr-hensive seceni~r,

Schools - for the past five years ] 20 ferl th-t ncw dimensions
ought to be injectad into the system

Ycur attempting to review .ond ndv1se on 1 mors r 1l~‘t c
-nd mora 1nvolv109 progr“mmeyln lipeuwith iiig ~rian orOHLn“ i v
Industriszl nstds has come or would come in good time., " T - :uf:
it would be acceptad in cood leth by th2 tocheor , stidsnts nd Sha
CP“ﬂUﬂlty “t lﬁrnn ‘
‘3 e ‘ . [
The tzchnoloci s yfu ‘dentifiad are guite ide X -n:! toto1lly
rccaptable tco ne. )
T

. e l.uss [Larkus

. P
REC (7TZCi)

Ml
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_Gov,t_‘.. ._Sec,a‘ “School,
"B:1053
Zaria City - '
- KADUNA. STATE, NIGERIA.

4|6[79._,

S e sy e a o we o e a

o o B c 3 e R ? B jaid . A e e Rl N e < A - BN
y -<,,”Deap".J'O§O"v.‘q_'. G %re . To o e A PR o ae e eo R A o :

'l was —limpressed to g0 through your letter dated 30/5/79 with

the attached proposed programme for the Kaduma State schools.
.:Having gone through the cluster: and fields of\studya ‘hy:'\“”

opinion it is quite adequdté' “and . ’comprehensive enough to satisfy

P =5

. Yyour intended purpose of meeting the | students

preValent i’ bur Nigerian society. . ¥f‘“'f’ L e

It is a worthwhile topic and a wise‘ 'selection=le7wish ycu7

" the best 1n writing your zi( Hnster s

..... >
oM : ©3 ht

into practice when you do come

Thesis and hope 1t will be put

[ B .,'i.

Congratulations in AdVance»
S o

e,

oy U
B
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and the technologies i}

back to work With us here in Nigeria.'r
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. P.0.Box 523 Sub 11,
. 7T T Unmiversity of Alberta

. ) S " Edmonton, Alberta™ " °
L T O . Te& 2e0 -

o © "o

st e 0D Jane, 18571679, 0 7

-

Déér'ﬂfﬁ Maiyak®,. ... | i

In response to your Teftéfvaétéd,’ﬂdyg’BO; 1979, seekina'my

- professional response to the technoloaies you Rave identified as

prevalent in Kaduna State or Nigeria: for your Thesis * The Deve1opmént

of a Model'Indusf?TaT"ArtS‘Program for Kaduna State, Niaeria.?®

ar

As a teacher who had, been involved in teachina pre-vocational

education in-Nigeria, T carefully checked your identified technologies
~and T do believe that you have-made a good selection, thére ts’ nothing

o .

to be added or deleted. I do also believe that what you are.trying to

develop s exactly what Nigeria needs to replace the present pre-

vocational education system in the Northern States.
= . . Good luck, .~ '

Yours truly

' ;Garba Hassan
- colleaque

129
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R ‘Katsina, Nigeria

z o

Dear Joseph,- . .. e ' T i .

In response to YOur.léﬁter in théh'ysh'éought for
my professidnal comments regarding the topic you have chosen
for your Masters Thesis "The Development of a modél Industrial

. "Arts program for Kaduna State, Nigeria," I feel too glad to
"write on that- as. a-serving teacher in Kaduna State who is also

concerned with the development.of such” edication.-

It is'apprbpriate to.bring to ydu attention the empha-

- sis our various governments (both states 'and federal) attach

to the development of technical education generally at this
point of our development., The huge amount of money being
spent both-at,homefand_abroadicovering,all the areas you are
developing brings sharply into focus the importance of what
you've chosen to develop as a model for Kaduna State. ‘I be-

o, o . o

lieve you are, at this point, aware of the programme the coun-

try is pursuing all over the world in an effort to train

technical personnel in the form of what we call "crash pro-
gramme for development of technical education" in all fields
of technology.' This came as a result of the realization of
the fact that our facilities are inadequate to meet our pre-

'sent, let alone our future, demands. 1In some ways, as you

have pointed out, our present programme which we are pursuing
in our secondary schools are narrow based and shallow 'in con-
tent and, therefore, do not adequately introduce students to

the technologies and materials prevalent in our society.

Putting our population in mind, and the needs for
decent roads and housing which have now boosted the building
and construction industry, it has made apparent the importance.
of developing materials in this field.. We now ‘have more

.vehicles on our roads with corresponding increase in accidents;
. there:-is also greater need and use of electricity and elec-

tronic  equipment. With more industries coming up daily, we
can only hope to keep all these in good conditien by intro-
ducing a similar model of technical education 'covering the
areas you have listed. ' ! T -

.Finally, I mus# say that the model you have chosen is
relevant to our present needs in Kaduna State and Nigeria as
a whole,~bearingvin5mind-our.needs and potentials. Thank you.
Yours truly,

‘ . ' Shehu\Zakari
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Barewa Collegs
Zaria

- June 4, 1979

Déér Joseph:
'THavingigdne through your letter anduidentiﬁ;adﬁthe - -
purpose for which you have written, T have become so much
interestu:d in your proposals and su,gsstions,

) Having been teaching as a techrical teacher im Kaduna
State for ssome ysars now, I feel new dimensions;such'mgithose -
you have put down sheould be introduced. iht. the present system,

Your realistic suggeztion in attémpting to r Jiew this
programme would ge a long w-y solving our problzms we aive been
battling with for quite some time now,

As a growing nation, I fsel Nigeria a3 Jhole needs this
programme in -our Secondary Schools and Technical Schools as it
will give both the teachers, stuZents and the community more
insight into problem solving in ~ll areas of technology., I have

no doubt th-t your proposal will be nccested in 5004 Fiith by

the Gavaranont of K-duna State,

Tha proposals -re id-a2l ~né quite zccoptoble to me. I
w1sh vou succ 3s in ycour thesis -ae lock forwnrd to 5?‘A§cu bring

‘us into the right footinc,

Sobai M. Sambo
AREC (TZZi)
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Darsu~ College, Zaria
Kzaduna State, Nigeria

June 6, 1979

Jear Nr, Maiyaki:

T-2nks For your lett r d-.ted oy 30th, 1270, -arking For oy . .
profzszion:l responz2 to vour thesis @ppicg‘ O '

*.I had ny VDCF,lDﬂ'l Lochin: Lrootific tisn fro N‘tion4l
Tzchnical T chors Collzoe (WuToTaC.) ¥ oo L .05, Ni_pi:, . 1=l
>21lzge institutad by the jiizeri n Sovarnmznt in collxbor tlon gith
the Unitazd iintions Cduc ti onﬁl scientific znd Cultural {rg-niz tien
{LNESCT . —_— O RS

iy 'eXparifnces As r ognrds to the content of currlculum, noriulas,
Nt units of pru—LOCﬂthHTl dUC?ulDﬂ in. Ulgprl is wholeoszerme fcor the
Folloviing rencons: ) , : -

(1) St Finbars' Colleges Y-=ba La is 2 high schoel that runc -~
inclusivs pre=vocational pro r- mme. I had the opportunity
during my tra 2ining to examine their pre-vocztional Education
F]Clllul” on .2 monthly basis for one year, This collecs i3 in

i\ Lo gos, the south western part of Nigcria,.

(11, s nart of my progromme in the Tachnic 1 Teachinz Cnr*i°iﬂ'5i:n,
1 uns gpportuned to completz a full tim2 10 w:ei:z Tagk icg
z2 ching -t 5.2 Sovernm:nt. Sacepd-ry Zchool in Ilorinm - !o.ap-s
stat> ef i sris,  The School is in the mi‘dle Belt of ii-cria,

(111)  As port of the N:otional Youth SPerCD; Iytiughf 2t the 3cvernm Nt
‘Sccond.ry - Technienl school Abak - 3outh fistern st-t= of vi-eri

for en: ac . dzmic sesszion. ' ‘

(1Y) I zm Lresintly t"aching for t .2 szcond y281r runnin, At Bare .n Colloce
Zaria, Kaduna State in the Northern part,of tigeria.

The axperiznces I cnjoynd from these hic gh sthiols were b -sicnlly in
the pri-vocational aspect of their Educvtlon. Armaed with thoe wxpzriznos
h-ve so far enunciated ~bovz, I strongly aceapt the cluster of taechnols _ios
ycu've put foruard, hoth in centant “and v-lidity,  The clu-tsr is not ry-p
extensive for that lavel nor has it 12ft out ny of “hs impott S oL ot ee
_las n =2’2d by nur sociziy. o

° e

—
c

I t ernfore :incorsl raconend to snyecnn :lthout v-s-runtion  he
v i -
of tachnolo_in: 1i tzd in vour thasis tojdic = vory & :roorizie and cov rs

the actual nuitdz of th: socivty not only in K dun-n statz ‘but in Nigeris s
a whole. ' " o

: : e
I shn 11 con*iper lui“ﬂthﬂOUE if ot ~ny “ime yeu Jecides to .eelx Tor my
srofassinl resi:ons 5. : '

.

Yours f ithfully, :

MLl —

hlm Haruta Galadima .a.

W e e s
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Govarnment Tethnical College

PuleZe 2095 Kaduna
Koduna State, nigeria

Jun= 10, 1979

Sz r Joseph Hﬁiynki:~

(//’ “ith raference to your l:tté: BF may 30;”1979, Iv
h"v; to inform yo@ that all the cont nts uere precisely gone
through and understood very uell.  I also do,peally advocate -
trem~ndously tﬁat all the5Field$‘DF study Fbr ﬁhe nodel brogydm

t: Lo levelopad mentionnd in Lhe legtter uill be of crat impor-

t~nce,. usaful ~nd” bonaficzisl to Kaduna Strte and nigeri-. o

fours cincarely,”

Abdu Samd Faskﬁri



