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.. The Asian - Progggmme of Educational Innovation for
Develgpment SAPEID), initiated on the recommendation of
. -the Third Regional Conference of Ministers of Education
=% . gnd Those Responsible, for Economi: Plamnning'in Asia |
<7 . (May-June 1971, Singdpore), and the authorization, of’the .
. { . General Conference ‘of Unesco at its seventeenth session’
e . (Paris, 1 2), aims at stimulating and encouraging edu-
f , cationq* ! Rovations linked to the problems of national i
dn the Asian region. - - B S

w.. ¢ All“projects and activities within he framework |
of APEID are designed, developed and imp] eménted co- o
operatively by the participating Member States through = 'l
\~ their national centres which have been associated by h
ﬂrwna them for, this purpose with _APEID. LA

N The Asian Centre of Educational Innovation for
> - -Development (ACEID) has been established at the Unesco .
- *  Regional Office for Education in Asia (Bangkok) to cor
ordinate the activities under APEID and to assist the
) associated national institutions i carrying them out.

The main objectivéﬁ of APEID are: .

_ = .to promote awareness of the need for education- ' ,7
4 - al innovation; . -

- to promote underst ding of innovative prac- %\'
tices, and to—encog age experimentation and
adoption of educat \hal innovations;

'~ to.help strengthen : akional capabilities for
. } ‘the .creation and usE of educational innovations,

\ . —to identify and sti ulate innovative activities
T and co-operative action among ‘Member States,
and

- to_promote the ﬁ}:ansfer of experiences,
e - = - T ./ o . R - ‘{‘.



s

/:
. An emerging trend ‘in education in ma y countries
“"in Asia is reflected, in the search by nagional author- \
ities for appropriaﬁg ways to inter-link learning in . .
l;he school with genuine work experiences. There isma._______
~ growing recognition thaq the isolation of the schaol
. from the everyday world of work has deprived eﬁucation
w7 of a resource which is impprtant both for the personal
growth of educands and for the contribution that edu-
cation: has to make -to national development. sy

v

@ .

1
i

i The- Asian Centre of Eddhationalllnnovation for
Development is therefore preparing, in collaboration
with educators of the region, a segi;g of short studies

which describe some of the experiments underway,in tthe

countries in Asia for Iinking education and work. The ;

purpose of these studies is to assemﬂle the records of

practical experiences generated in projects with broad—

.\ 1ly similar objectives but which function in a wide var—k
\ iety of conditions and in different countries. '

!

) _The present publication is the first one in the
e eries 'Educhtion and Work' and describes the program-
me i $ingapore of integrating,technical studies with
,g neral education at the lower secondary level of the
. school system and the working «f the centralized work- -
shops. The programme has been in operation for nearly )
fivg years and thus lends itself to some judgement re-” :///A

o gafﬂing its cutcomes and, effects. " b, e
"7 7777 TTXthe adthor, Mr. P. Harbans' Singh, is working A/ '

SchoolaAdviser/Technical in the Ministry of Educé/}
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1. Background of the system . \

N

u » ’

!

o
7

Singapore i undergomg social, and econ-
v, omic trangformation ... Kith moré than>
 half of ite population under the °age of
twetity-one and with manpower as its most
z{aZuabZe satural resource, education ig
ngfessartly part of this process of rapid.

. change, The aims and content of education S
aré being reorientated to evolve an educa~ i
tional systen: which will support and de- . ‘
velop the Republic as a modern industrial
nation with a cohesive multi-racialF socie-
ty... The seventies will see the qualita-

_tive improvement of educalion as vell as

" the evolution of a sound educational sys-
tem with a strong technical education com-

* ponent. -

I

«

{from the Forewoxrd to Educatzon in

Szngapore, 1969) T S

. * Although the educational policy in Singapdre; since
1959, had laid stress on technical education and indus-

-trigl training as the only possible solution to-meet

he, manpower requirements of industrialization, the sec-
ondary system of schoolfng existing in 1968 was still ¢
strongly biased towards academic education.l For exam-
ple, only six per ceént or 1,382 out of 25,187 school
leavers\at the end of 1967 had received technical edu-
cation, - lhis situation was not in harmony with the

;‘Governmen s policy on industrialization.

1. Educatiop in Singapore, p. 5., - I

, . ’ 1

¢



"+ . academic 'stream,stage-by-stage.

. i T ‘ L \
. The economic implications of the British Jdecision
to withdraw military’ forces by 1971 also necessitated
in part the acceleration of the industrialization pro-

gramme, which resulted in®the setting up in-April /1968 \

of the National Industrial Training Council (NITC) to
increase training facilitjes and build up technical
education. A separate Technical ‘Education Depaxfment
was established in_the Ministry of .Education ,to Jadmin-

1
Aster technical educgiion and the industrial tralning |

programmes, The NIT consisting of the Minis f for /
Education as Chairman,‘\and the Minister for!Fi ance,
"the Minister for Labour and the Parliamentaxy Secretany
' (Educafion) as memhers, was responsible for{the form-
ation of general policy relating to technical educatijon
‘and \industrial training in Singapore.2

One of the first tasks undertaken by the Counc l
was to reform the educational system, with heavy e 1
phasis on technical studies. In the initial two years,
of secondary education, almost three-quarters uf the
pupils, in addition to studying general subjects we&e

«0 study technical subjects, cutside their: norma school‘

hours. The aim was to eventuallyohave one~-thiyd of the

pupils in the technical stream and ‘the remainder.in the )

1
>

Implementation of the above reforms resSulted in a
tremendous increase in the number of pupi who had to
be given instruction in technical subjecys; i.e., from
7,504 in l96é to}36,175 in 1969 and 59,232 in 1970. 3
This necessitate the modification of /the workshops, in
the existingfsch ols and provision o new workshopsr
- These new workshdps ¢ame to be knowh as the Central-
ized Workshops. & . S/ / '

2, One year o} technzcal edhcatzon 1968-1969. p. 2.

3 Technical Educ ‘tion Department Third annual ye-

port 19?0 19 1, sp. 5. < ;

&>
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‘_12 CGntranzed worksho;\&heme

PZans for the Jevelopment of the

yumose Sehools were shelved bec

, financial restrictions and other| censider-
atwns To maximize the use of./faciiities
in such schools, the Technieal Educati
Depariment has reorganized the jworkshops
as part of thevge.ntr:alized workshop system,

The centralized workshop system was the outcome o.
the: Republic's policy of giving the secondary school
framework a "strong technical comppnent". Thig was to
be achieved within the limited re ources available.
Prior to this change in 1969, thefe were four types of
secondary schools in Singapore—— caéemic, multi-pur- °
pose; technical and vocational, The last three types
of school were almost like academic schools except
that a few technical subjects/were included in their -
curriculum. The vocational chools were not very pop-
ular because they admitted only pupils who had failed

to gain admiss on to the ot er types of secondary
schools” ™ f

Moveover, as parentdl preference det ned the
type of education a child received |apd -there was a gen-
eral prejudice against/ technical studies, enrolments

~ in schools with technical clasSes tended tdo be very
small. CentralizedAZni;s of workshops helped to en-
‘courage a more favodrable attitude to giving practical.
instruction “to Se ndary One and Secondary Two pupils
while they continyed to remain in the academic schools
of their choite./ ¥ ~ 3

1. One year of tfechnical education, 19681965, Cmd. 29 ——
\\\ of 1969. Singapore, Ministry of Education, 1969.




ly that‘e@ch could provide training facilities to serve

the academic schools of a particular region and within, /"

easy distance for pupils of that area. Special atten-
.tieiwas also given to the bus routes available for .

\ ,Epé%e pupils when allocating their schools to a cen~

S ralized workshop in that area. Imstructional periods

were limited to,a three-hour session once a week. .. .

- The centralized worksﬁoﬁ% function in the morning ~
from 8:00-11:30 and in the afternoon from 14:30-18:00,
to fit in with the secondary school afternoon sessions - .
of 13:05-18:30 hours and morning sessions of 07:35-
13 00 hours, respectively. This arrangement provides
opportunities to the pupi’s to ‘attend their workshop
practice outside normal school working hours. Slight
adjustments are permitted to suit local times and re-
R quirements of the schools of a particular area.

The cost of establishing each new workshop unit, *

in 1969, was in the regioﬁ’of $$400,000 for building
_and S$$150,000 for furniture apd equipment. Sufficient
equipment has been supplied q " the c¢entralized workshop
units to enable them to prov de basic_courses in metal—
work (bench f!tting and tin-plate work), woodwork and -
electricity. Technical drawing rooms are located in .
the academic schools served by these workshops. Each .
centralized workshop unit is provided with 4 metal work- .
shops, 2 wood workshops and 2 electrical workshops, a ~ .
store, an office-cum-staff room and toilet facilities

to cater for a maximum of 80 mixed classes or 3,200

boys and girls in both morning and afternoon sessions.

Larger units providing for the needs of 220 classes or

4,800 pupils have one and one-half times the facilities
(teaching rates, furniture and equipment) of a single B
workshop unit, mentioned above.’

Several workshops constitute a grcup-or adminis-
trative unit under the charge of a supervisor. Assist-
ing him are a senior assisrant, senior subject teachers

ooz *




S As most of the centralized WOrkshops are
vithin the precincts of éxisting schools, secur—
ity¢ ar angements are shared with them. - ‘ -

1 centralized,workshop units fall within the <
jurisdiction of the Ministry of Education. Supervision, ’
. is exetcieed over them through a corps of school advi-
. aert under t direction of the Deputy Director .
wwiw {Schools) agsisted by his Assistant Director (Second=
. . axy) Jfrom the Ministry of Education headquarters. h
. Pregently, there are 15 centralized units of workshops
Tocated all abdut the island of Singapore wi<h the
~ -capability of handling a total of 1,360 classes, or °
" 54,400 pupils. These workshop facilities are adequate
to the requirements as envisaged for the presentcor
the -near future. . BN

s N - R Haro

Government ‘funds are provided for tools and mater- -
. 1als supplied to the pupils.. Practical jobs .or
e projects when completed"belong to the ovupils and ‘may

r

? ‘be"taken away., For the theory lessons, pupils may 51

| : provide their own notebooks if they wish, but .infor- >
mation sheets are supplied to them for each leason.

%4  Pupils must attend workshop practice in their school

1fi_~ uniforms and wearing an apron. “The apron helps to pro-

|
F vtett‘their clothes and gives them confidence in work,
3 ‘The discipline of work is enforced in the workshops
a - ' and observance of general sgfety rules is stressed at -
. all times. The objective_is~t0»createra genuine_« enr
) vironment of worki™ .
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L N Ra,dwal changes have also been zntroduced £
P zn i“the gecondary curriculum since 1969 ... -

‘Conszquently, a common curriculum for the .
- first two yeare of eecondary achool was

’ introduced in 1963. Under the comnon )

- curriculum, besides the normal school sub- -
- < T Jects, -all boys and_ 50 per cent of the
o ¢ gtrls are required to study technical draw-
R . “ing and workshop subjects; viz., metalwork,
w7 . woodwork and basic electricity. The re~- .
‘ ’ matning 50 per cent of the girls ... take
\ home economics m’étead - .

‘ Somet:l.me during the mid—19509 it wascrealized

that a large number of secondary pupils should be en-

couraged té?study technical subjects as an :I.niportant

step towards meéting°the acute shortage of technical

‘manpowe# 1n Singapore—bgt it .fook more than a decade

- > to bring about any radical _change in the educatignal -

o policy to achieve this effectively. Prior to the edu-

" cational reforms, pupils from the very first year of

their secondary education followed either an academic, -

-~ . techmnical, commercial or vocational programmes; Al- - - ——

‘;-t” . though, in theory, it was possible for pupils to change

- courses during their secondary education, this seldom

occurred in actual practice. .By\1968, this resulted L

in 92.47 of the fourth-year pupils in secondary sEhOol .

. \k,;::_—;being_»in the academic stream (27,007 out of a total of T
.- 29,237). - . T R

,J..»M““Q“ -

5 R ¥ Min:l.stry of hducation. Education \1<z Singapore, |
A 1978+ p—22— — iy
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The educational reforms postulated inhl969 re—
| ] "+ quired all boys and 50 per cent of the\girls in their )
S initial two years of secondary schooling to study tech-
'hv nical subjects “to provide a more liberal education
> and to avoid narrow specialization and rigid stream-
f;; "ing". The postponement of specialization until the
- - end of the secondb_ear besides being-more—in line
______uith;:he_latest ‘trends in educationgl theory and prac-
S tice“2 was found more desirable for the all-round de- ‘
T '«ve10pment of thé pupil and in keeping with the chang- ’
’ing‘soctaiﬁand economic patterns in Singapore. . .

o ppat

) Und”r fhe%new curriculum, all secondary pupils _
. ‘follow a commoni course during the first two years of”
: their schooling. The purpose of the new arrangement.
.. 1i® to enable the, pupils “to acquire literacy, numeric-
..al skillg and abilit] to deal with concepts" besides
" being introduqed to basic manual skills_through orga-
nized workshop practice. In this way it was hoped to
realize the objectives of allowing the secondary pu-
~ =-.pils tovreceive a more liberal general education and
. to influence them to consider a wider range of jobs on
.completion of their school career. Moreover, since g
g thére was a tendency among school leavers to avcid
" ~” being.involved in manual occupations it was envisaged
. that exposure to practical work may develop in them a
positive attitude toward work, and good working habits
]which will continue during their lifetime.

f-i?'f ’ Education in technical subjects within the school
/ system now commences &t the beginniing of the first - -
1 year is secondary education. Practical instruction is
.provided in three subjects——metatworking, woodworking

~' and electricity—with 1} hours weekly for metalworking .

ST and~13-hours in alternate weeks for woodworking and .
electricity. In addition, all pupils included under

; this. scheme are taught technical drawing for two 40~

. . minute periods a week as .a,classroom subject in the N

2. One yeari&f vechnicalled&catioh 1968-1969. bp. 5

BN T 7=




" academic schools. Since,thi instruction in the work-
shop subjects 1s ‘given outside normal school hours,
attendance at the centralized workshops, does not inter-
fere with the ‘teaching of the usual academic subjects -
in the school. ) / "

At the lower secondary level, technical education
aims at exposing pupils to practical work experiences
in several workshop areas, acquainting them with the el
basic skills involving the use of hand tools and sim-
ple.machines and giving them some theory relateo'to
. their .school workshop experience as well as introdu-
-,r’cing them to the rudiments ‘of technical drawing.

During the practical sessions, pupils are given
carefully graded tasks for making attractive and use~
ful things., Discussing, planning, and solving the
" problems of construction, forming or sheping give them
an opportunity to engage in procegses which are close-
ly linked with daily life. 'Checking of tcols before .
and ‘aftér-each session and taking a share in keeping
the work areas clean and well-ordered are means of in-
culcating_in_the pupils a responsibIe attitude towards
safe and correct work habits. b

‘Technical studiés in “the school situation are not
intended to provide vocational training; rather they ..

are designed to help -the children ,to understand, . \:;
through actual work, thosp processes which underlie
‘their rapidly changing environrent. N

The effectiveness of the curriculum depends upon —
..the thoroughness with which its content is taught. To ]
help’ the academic, teachers who had )
ghort notice to face the task ahead of them,
detailed teaching materials and syllabuses had
prepared to assist them in achieving some unifo
in their standard of instruction. Due to a latk of
suitable te. tbooks, and to save parents from being
saddled with the additional burden of purchasing books .
for four technical subjects, no textbooks are suggested

16




. for uoe by pupils. Teachers are actively encouraged
L and guidei to prepare their own inforxmation sheets or

handouts for issue to the pupils free of charge.

kTeaching_gpides elaborating upon the teaching and
e Jcarqing objectives of the syllabds “and suggesting ways
25\ 0 make lessons o6r workshop sessions more effective
Jare ptovided to the teachers. Iu'this way, it is hoped
.’ “tg uchieve a more uniform treatment of the technical
- topics andthe practical situations covered by these -
t ics. Teachers are, of coursq, encouraged to try
t\ other approaches to make the instructional process
r effective. s o |

1-1:

X Ptactical proiject sheets are carefully made, bear~
"ing in mind the operational 'sequence in which the skills
—-—___a:e_tn_heNintrnduced_zp ensure that the work given to
- the pupils is useful and interesting from the educa-
‘tional :viewpoint. o . , .

. 'Keeping in step with recent.developments in the

" field of education and, training, and realizing the ,
.strong ‘points in favour of continuous assessment or, .
evaluation-of pupil performance, it was decided to ,
aboligh ptactical examinations in the workshop subjecEs.
Instead, a marking scheme which tﬁkéﬁ“iﬁto gecount the

- -pupils' daily performance -was introduced and has been
in use £or some time., It is by no means perfect but

.ot 1t is providing more reliable information on the pupils'
‘. progress than was formerly obtained. Theo:y,testa are

also regularly administered to gauge the pupils® grasp

of the technology related to the practical aspects of .-

“““‘“the*work*done*by*them—in *he~school«workshopr~—~~—~fwre.,.___

|

e S

Frequencyrdistribution studies are made of the
4::a_pupils~,achieyements to_measure_the pupils' achieve-
. ments~in the technical skills. These workshop grades

2+ are provided to the schools by the centralized work-
. shops and axre entered in the pupils report books form—
+ ing an important _criterion for channelling.of pupils -
* = into the technical stream at the higher secondary level. §
o < . 9

-
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A.wide range of modern ‘educational dids and equip— _
., ° ment, such as overhead projectors, transparency makers, .-

© - slide proiectors, loop-film projectors and electronic '
;scanners are -being used in the centralized workshops
-to make both the teaching situation and the learning .

55?? ) ~process more effectivevand stimulating.

R 7??‘ 3 . -

SRR - The conditions in the centraliz;d workshopsuare,
T generally speaking, satisfactory buts more can be done _
“s . - to_eucourage teachers to meet, on their own, to dis-

b [Rathe

.~ cuss -their” teaching problems and to co-ordinate their , _ _ _
2 efforts. Professional officers from the Ministry of . .
*. ~»- Education have, in the past, held 3evera1 meetings °
’ * with them to elaborate and e1ucidate the syllabuses,
‘ “teaching guides, project sheets, cperational sequences
*.”  /and the assessment schemes., Their role is to -motivate
,;“ teachers to open a dialogue with other practitioners
3 on matters of mutual interest. B .

On completion of their lover sec0ndary education . .
cat the end of Secondary Two, pupils may be "channelled ] ,
s° ' to higher Secondary Three and later Secondary Four in -
the arts, science, commercial and technical streams or |
L leave the secondary schools to join vocational insti- .
. . %~ tutes which .provide courses in industrial training
‘which Yead to the award of the Trade Certificate.

R LTSS uii/_ IS o — e e

) At the beginning, due to prejudice against manual . ]
) work, a small number of pupils and parents displayed
nE an open dislike for workshop practice. Tﬁis, in fact,
if properly investigated, could aiso be true of several

other s ubjects in the school curriculum. It is the -

" * teacher who, ultimately, makes his subject inreresting
to his pupils. With good teachers, the opposition-to~-~*~—~

N - workshop Jpractice has declined. Those wha really prove .
_J*@.i, unsiitedfor technical studies may not be involved in .
sty it at higher levels, later ’on. W s

¢

=
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- Plate 1 - A large centralized workshop unit with training ST

. . facilities for a total of 4,800 pupils ° o
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Mte 2. A group ofgtrl pupzls at work in a woodwork shop

Plote 3-4 teacher clanfies a pomt durmg a woodwork lesson
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Plate 544 metaluork: teacher demonstrating to his pupils

the corr ct method of filing

o 7
ate 6 - An zllustratzon of the several academic schools
served by a typzcal centmzzed workshop umt

22
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. A prograrrme to retrain general education L.
i - . teachers to emable, them to teach ‘technical CoLt
.t = - gubjects to meet the demagnd for teachers. of
Ce . technical.gubjects began in 1968 and has .

* been swwssqucmed out, 1

There was a shor\tage of technical teachers For
the newly established \qentralized workshops. The, ques-
" tion arose as to whethe to.take in fresh récruits or
to provide further traini “in technical. subjecis o .

" academic teachers already se"ving, in order to prepare
_them for teaching in the centra\lized workshops at Sec-
ondﬁry One -and Secondary Two grades. Since the prep- -
‘aration of new teachers would have taken a longer time S
it was decided Lo begin by the retraining of serving !
qualified’ teachers for this task. The.above decision .
Tested ,on the belief that qualified teachers when re-
‘trained in technical subjects would be more effective i
because: of the teaching exp__rience thexl already had. e

Yo .

¥

‘. «» The response to the Ministry's circulat inviting gen- . L
’ eral education teachers for retraining was overwhelm-

* . ing. More than 4,000 applications were received from
‘T"""’""“ whom onily 600 persons were to be selected for in-. s
N ’ service training. . . ‘ R .
\‘\ . Details of the in-service courses run for the
- T =~purpose of 1€training, onca part-time basis, are as
. fOllOWS ., . * s
a l August I968‘-‘ 350 English-mediunrteacheIS~‘___c,,?_-._“

— - . e began training;

i

—- 1. Edueatwn in S‘Lngapore 19,72 p. 62 . .




¢,

. 2. May 1969 250 more EngJish—medium teachers
R ~—-- . began their training;

:'3. May 1970

Further retraining of group 1
teachers.in another subject;

Further retraining of group 2

t 4. May 1971
' ‘ teachers in another aubject;

o E ~5. August 1971 - 74 Malay-medium teachers' began
P . ,,,—training as for above groups,
i with-extra lessons, in the
English language to make them
more proficient, in English. . ) ‘

Of/the six hundred academic teachers who began
their training under schemes 1 to 4 above, 460 com—
pleted their retraining successfully; 110 of the -
teachers left the course of their own accord, while 30
teachers were asked to leave due’ to lack of aptitude
and/or poor performance. .

The .retraining programme was taken in two stages,
 each-being of one year's duration. During the first
. stage, warticipants took technical drawing and one sub-

*  Jject selected from either metalworking, woodworking or
electricity. The second stage, taken a short interval
after the first, gave the participants the option of . -

.- choosing any one of the remaining two subjects. ~The" '

. » purpose of providing retraining in two subjects Swas ‘to

achieve greater flexibility in the deployment of staff
and at the same time_to give the participants an all-
'-round training.

-~

- v
hd CAM -
-

e - All 'the teachers applied themsélves admirably to
-the_retrfaining programme althou h they had to give up ~—~
three evenings a week to attenc training. Teachers.

who sueccessfully completed the in-service training were
eligible for a 5$600 bonus payable in instalments of
T T7-S$150 per annum, provided they taught in the subject
. .: retrained for at least fifteen periods per week. , _

3
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} 4 3
“The probi.ms inherent in a rapid expansion of
technical education and in the retraining of teachers
" -~  at--ghort- notice were carefully studied. To ensure
that there was no lowering of standards, teaching and
_ learning materials were prepared and made available to
« the centralized workshop teachers. Further help and
] guidance has been given at their request or when the
. profedsional officers at the Ministry felt that igﬂwasx
necesgary.- The centralized workshops teachers -have,
. carried the full weight of the reform and the cradit
Vo for such success as the project may claim goes to them.
It proves once again, if proof ‘were needed that the
, most -valuable assets in educational inngvation are the
) teacher s -creativity, resourcefulness and drive.

<
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-The centralized workshope have served their pur-
" pose well. They have successfully coped with the sud-
den increase in the number of pupils receiving tech-
snical instruction in the lower secondary stage. Table
‘1, below, gives the enrolmeut Jf -pupils in the techni-
cal classes, at least 75 per cent of which-was handled
by the centralized workshOps. . R

Table 1, Population and pupil enrolment in the

‘lower secondary classes . .
" Total ... Technical
+ Year populaticn ~. classes
1968 . 69 517 »7504
. 1969 71 959 . "36. 105
g - 1970 76 095 .. 59 232
. 1971, 79 815 62 237
. 1972 81037 - *  -62 284

Source: TES Seminar on Technical Education and
Industrial Training 1973. Report. p.12

With the increase in the capacity of the central~"

ized worashops to handle large numbers of pupils at

the lower secondary levels, more pupils were available

for channelling into the higher secondary classes. Al-

though available‘only on a selective basis after ‘Sec-

ondary Two, the deqand tér technical education in these

~

classes (Secondary Three and Four) has grown rapidly,
as is evident ffom Table 2.

>




2+-Population-and fupil énrolment in the
- _higher &econdary classes

Total « *Technical .

ﬁi‘iiij::'veif ___ population ! clasges*
o L., 1968 . . 61056 <. ‘370 .
T 71969 -0 . 60 955 .. 4373
P }9701“. 55 850 . 7249 -
. -.-1971 T 461629 . T 11 942
Coe o v972 0T - .667179 4 946 .

[ S -

s . Source. TES Seminar ‘on Technical Education. and
VSR Industrial Training 1973. Rbport. 12

LY Secondary Three and Four combined.

. With larger enrolments in technical classes,; the
earlier imbalance irr favour of purely academic subjects
_has been corrected and a vatio of 1:3 between the tech-
,“: nical -and academic stream pupils has been achieved .

o

ﬂr‘vi‘. - The centralized workshop system’has helpﬂd to 1n7
PR eucreasefthe pupils' range of options. It allows them

* the flexibility of remaining in an academic school of
_ their choice ‘while attending technical classes at an-
other school with adequate workshop facilities. The

-

\;Nj so well that a gimilar scheme of ‘centralized instruc-

& 7. tion was extended to the “third and fourth years of sec-
. ondary education in l973. A Primary Six Orientation

" Programme bdsed on the’centralized workshops was init-

- iated in 1971, It provides thé primary school leavers

.~ : an opportunity to acquire work experience in_the work-

E. shops and to observe the technical classes fa Session..

on’ -an. organized basis. In this way it is hoped to in-

s crease interest in these pupils towards technical

S studies. O . -

*a e T

Init{ally, the centralized workshOps faced a ser-
ious problem of absenteeism. < This was however soon

. - . o . - -

. e e 9
e T ] - . 9
3. M RS

) advantages of this arrangement have proved themselves B
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‘~‘~*L'~ culum arrangement completed the{f training in 1972. A

+NgeeAnn R aﬁ‘%

-

e e

" corrected. when the parents and pupilé realized th €.
worl:,shop practice was as essential as studies 1 other

- subjectd for promotion to Secondary Three or future .

-%- adutssion inte vocational couré’és. Nevertheles's, ap~

plications for exemtion from workshop practicei have
always been considered and deserving pupils excused.

- "The first ‘batch of pupils under the common curri- Lo
number of them have entered the technical institutes.

’ " An upward trend in the, enrolments of the post-second-

f aty ‘technical institut.,es is now in evidence.

- Table 3. Enrolment in the P‘bst—Secondary . . /
' .\ Techiical Institytes .

T

1968 1970 T 1971 1972

X Singaboré’ e S o “
" - Polytechnic 3343 409% 4507 5 764 ) °

Technical College . .356 609 1 A20(9 1 216

' @ Singapore : - ‘ . .
Techrical Institute - 272 295 381
@ Vocational ER WJK*“—W“ o R _
Institutes e 1180 2504~ 3 061 4 0/1.6

. Note: * Figures from Education in Singapore 1972./p.%
m+ March/April &hrolments only. _Two intakes per T

B

. ) “yeats - N o/
N —
’ @ By courtesy of Industrial Training B a:;d

A
v

SUEENENS—

- The experience of the last five\years as vindicat- =
ed the approach of integrating techn;;cal ducation with |
general education in the lower secondary/ level as a,
means of providing genuine work experiences to the

- pupils. It has demonstrated that the/traditional
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prejudice against "soiling one's hands" can be over-
. -eome. It underlines the need _for thorough planning be-
~- fOTre_an innovation of this nature is laupched; for sys-
teutic training of personnel and for _building up their
Jf!iotivation, for ‘development of appropriate instruction-
. “tl materials, "and for continuing review and eva‘luation.

P s
> . . . o
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Sdppendiz I .. -
"™ GENERAL LOCATION OF CENTRALIZED WORKSHOP =
" wwe. . .7 ADMINISTRATIVE UNITS IN SINGAPORE )
J é » ’ . A ot r\
e ' " SINGAPORE ISLAND _.
,:t,,,* P ) - K . N M ) .~ Main Roads~—'\f ‘
i LEGEND L — , .
Y ¥ ¥ . v 1, Anson. ' . 8. Swiss Cottage ' '
"~ " 2, Bukit Panjang '+ . 9. Tanjong Katong - i
<. 3, Changi - 10. Tiong .Bahru ! Vo
. .4, Dunman * 11. Toa Payoh . e
T 5% McNair - \* 12, Uly Pandan . :
. ' 6. Paya Lebar 13, Upper Serangoon. . = -
. ;. = 7..Queenstown. 14, Upper Thomson .
o 15. Yio Chu Kang _ .
B ES . . . %»\J. . {
” 3 b - g
- \'\\\L’ .
5 & - S }\\‘ ) - “_A‘h,. -




Append,ac II

Centralized workshop facilities in 1974

f N A ‘No. of- ‘\ No. of No. of No. of
’ ‘Centre name workshOp schools classes classes |
- ) units served possible actual .
EA ¥ gmia’n 1.5+ 9 - . 120 95 |
meegi Bukitd’apjang L 1.0+ C D D
.. 3 Chamgl [ ;" Lo+, - ¥ | 80 - . 82 .
- 4. Dunman R W T >\ ‘ 80 - , 67
7 5y Moletr | 1.5 1t o120 - 16
6. Paya Lebar -~ Lo+ 7 80 80 -
T queenstown 1,0+ 5 . 80 83
’; - g Swiss_gotcage 1.5 7 d20 105 |
- ,9. Tanjong Katong 1.5 .9 120 -—-113
10, Tiong Bahru 1.0 7 80 83
/,1 ._Toa Payoh - L0+ 7 .. =80 7877
.12, Ulu Pandan 1.0+~ . 7 80 66
7 ,13. Upper .Serangoor 1.0+ 7 80 82
. .. 14. Upper Thomson 1.0 . b 80 58
% - - 15, Yio Chu Kang 1.0+ 6 80. 59
.- . Totals  17.0 104 1360 1227
,‘,"' ‘Noi:eo: * Due to limited space some schools may be allo-’-'\ :
L - "cated to more than one centralized workshop. .
L 2r "+ Units include multi-purpose or comprehensive ’ .
s L. type schoole converted into centvalized AT
- B workshops. . - i T\
¥
3L
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* . Appendiz III -

'SAMPLE SYLLABUS - ELECIRICITY _ |

.
- 14, SAFETY DEVICES
14 1 Fuses

s

e -

: —
,;,,,

14 2. Earthing

14 3 Circuit
breaker

\

11 5715 Recognition and

»

uses of electrical
accessories

n -
- .

To observe the action of an ' -
electric current on a fuse. To '
understand what is the impoR~ ——— —
tant’Ieature of a fuse, its ) .
function. Various types of fuses
_and. the most fayourable place R

,—ﬁeraawfose—ip—a—circuit. . T

To understand what is meant by
'earthing' (or 'grounding') of
a circuit. To note the kinds
of earthing commonly used.

To understand what is a circuit
breaker, how it functions and
how it contributes to the safe-
ty of a circuit. To note ‘the
features of some ‘common circuit
breakers' (earth leakage and
overload). - '

-

To note the structure of various -
commenly-used accessories such -
as switches L holders,sockets
and plugs and simple fittings
(e.g. flourescent lamp), and -
how they function.
Note:’ Only observations at low 1 «
- voltages may be carried Nt
ony , -~ - )
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Lo , . o . Appendw IV
. - [ . . .
S - SAMPLE INSTRUCTIONAL SHEETS OR HANDOUTS .
. ' ey ” (ELECTRICAL) :
¢ 3 "'"':
. , SUBJECT SAFETY DEVICES VN ey :
fromr e e e s - e ) . e~ " A e
. e S N P
h 1. f'threc euonc for installing safety devicé,u - 4 - -y .
“ 5 a) protect circuits agsinst excess current due either to an over- i .-
o . oad or 2 lhort circui\;. - Ay
TSy - ——— - [ « 3
PR AL - » a2
- —*f~~*-*~b) o-’p:otec‘t*circuita agaimt earth lealuge. - -~
¢)/To allow & qualified electrician to cut off inu’ﬂlation from supply.
Y " oz
- 2, Pdse: A device for opening a circuit (melts when excess current flows
Dy fgthmm;h 1t). ,
' “a) Fuse element - ude of aluminium, nickle or slloy of tin and copper.
‘ ulver. conductor vith a low melting point.
b) Syubola. oo oo ~ "
7',._ ] ¢) The main fuse protectin; the household wiring is alwnys placed on

tl'n LIVE wire.

’ d) Current rating - the curren: the fuse element can carry without
. ovu'heating. ¢ -

4 . -

REWIRASLE Fusg e,
.. . - qu'lridqt Sue arc Minguishing powder
fuse wire : uppcr contacts LT
fuse oarrl'e’r—... 2 — b’“‘“ <aps | . - |
- : > ] - CARTRIDGE FUSE -
‘ — ‘ o 25

O 4 . . . . 3 . 1
ERICT .. - 3 .
’ L . :

e
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A . .SCREWED BUTT JOINT
“ta ? - .
] . [ TECHNICAL EDUCATION DEPARTMENT >
- e 112 s LETTER 'RACK ', ' R
-NO. '| DESCRIPTION MATERIAL -.- [ NO. OFF a
" @ !
ALL DIMENSIONS"IN"MILLIMETRES— -~ 1 IMEMBER DRM ! &
o . .. . 2 |BASE” DRM . 1 -
i c—— —aJeacky . - | puwoonsmm] 1 | - -
L. 4| SCREW. - MS31X66 | 2 L
= R
Yo,
o 35 .
\/. “ ’ ' < t
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* - Sequence of
operations
" .'1. Prepare material
to sizefr

,a)

2 Mark: out the parts b)

shown
[

o c)

‘Check material with the %uﬁl

\ . .
"""\ Methods -+ -

ting\list. Test the two
plan;&hsurfaces for flatness
and squareness. Mark face
gide ana edge. Gauge and
plane the mnterial to the -
true-size..

Mark out lengths of parts.
Square round with ‘cut: lines

and mark the waste parts,

Mark the two hpusiﬁgs on

ey

Part 2, scribe the cut lines -+~ .

with the marking knife,

Note: Width of housing is
equal to thickness of material.

' Mark the bevels with the‘pencil.

d)

3. Separate parts and e)
check.

.S
[

%,
»

4, Cut.housings.“- f)

]

Locate and’ magk the centrgé
of holes on Parts l-a and 1-b
at the same time. Check the

_setting out carefully. -

Always saw on the waste side
of the marking line. Plane
all end grains and check

width- of housings.

. "

Saw the walls of housings/
9mm deep up to gauged lipes,
Chiselscut the waste careful—,
lysunt¥1 it is flat and leVel.




L TN

S . —

.g) “Check fitting of joints..Make

.'9, Finish. .

slight adjustments if‘neces— -

Clamp the parts together and
bore the holes as shown. On °
Part 1-a, saw across the centre
line of holes to obtain shape.
. @

Saw near the marking lines
and plané to lines.  Check for

squareness.

Clean up a11 parts j) Clean up carefully with smooth-

- ing plane and assemble the -

N N . N »"
,~,»U -‘1'6\‘
R " N .
L AN -
’ 5. Make trial assem-
. bly of joints,
A . sary.
. 6. Bore holes on, h)
" Parts.l-a and
l-b'
% -7. Cut bevels.~ 1)
“ N o
8,
.5 .- . and assemble.

joints with glue and nails, -

§hoot off.high spots.,

k) Finish with oil and wax or
with shellac. !

LS
T
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. Y _ SAMPLE MARKING SCHEME
Mark Sheet
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Letter rack’,
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1.

2.

. ! —
-3 M

- N
- .- 70

‘8.

11.

12.

- a)

- a)

“the three-pin plug: Live .

SAMPLE THEORY TEST FOR- EEECTRICITY N

The three Safety Devices commonly usedeare'

b))’ . fe)
The reasons for installing safety devices ate.
.a) To protect circuits’ against current.
b) To protect against leakage.

""¢) To allow a qualified electrician to cut otf in-

stallation from .
ko] o
A 3. A" . consists of a short Piece of wire with
. " a low melting point.
b . S is a device for making and remaking a

circuit under normal and_abnofmal conditions.
Draw the symbol of an earth" (or 'ground' in

other tetminologgg

The main. fuse protecting the household wiring is
always placed in the \ ‘wire.

The two types of fuses are: '
b)

Draw the sydool of a fuse:

'

E rthing [(or grounding) is a means of:

Preventing electrical - . .
) Preventing fire : :

e International colour code used in connecting
Neutral
arth (or ground) e e "

urrent rating is the’ current the fuse element can
cargy without : ’ .

Fuse ourrent ié the
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-7 RESPONSIBILITIES OF CENTRALIZED WORKSHOP STAFF
R . ~ ’ . :

LRI >

R ¥ n ) )
-~ Supervisor : Overrll responsibility for the organiza-
R ‘ tion and administration of the central-

= . ' -

N ij . 1zed workshop.

;1\' fLSenior " i Assists the supervisor in the day-to-day _ .
h . Assistant administration and is responsible for '
h; L, . ) security, safety and diseipline in--the -
S workshops. Yo , - y
. - .Senior - Responsible for supervising and advising -
o ‘subjecerih teachers on the.professional aspects -
: ‘teacher schemes of work, teaching materials, as- . ,
RN . sessments - reldting to the effectiveness

ORI of the gpecialization or diseipline

L . involved. .
g ""Teaébers‘ : Responsible for the upkeep and general .

maintenanee of their respective workshops
cand éarrying out of teaching and extra-
eurricular aetivities.
' Note. A single centralized workshop unit eatering for
L . an intake of 80 classes or_ 3,200 pupils’ would
;wn_—-” % . have a maximum of 1 supervisor, 1 senior assis-
.+, ", tant, 4 senior subject teachers and 30 teachers,
- eight of whom would be assigned duties as work-
S .. shop heads. .
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