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The Asian,Pro ramme of Educational Innovation for
Development-(APEID), initiated on the recommendation of

-,the Third Regional Conference of Ministers of Education

and Those Responsible, for Economi",Planning'in Asia
(May -June 1971, Singapore), and the authorization,,nethe
General Conference of Unesco at its seventeenth session"

(Paris, 1 2), aims at stimulating and encouraging edu-

cationair iovations linked to the problems of national

dev in tt:te Asian

All.projects and activities within She framework
of APEID are designed, developed and implemented co=

'
operatively by the participating Member States through'
their national centres which have been associated by

,... them'fbrthis pu'rpose'.withAPEID.
, 0 1 ,

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 in carrying them out.

The slain objectiv of APEID are:

to promote awareness of the need for education-
.

f 'al innovation; .,

- to promote underst ding of innovative prac-

. tices, and 'to-ensou age experimentation and
adoptign off educational innovations;

-to.help strengthen \national capabilitiei for
the.creation and us

:

of educational innovations;

7-to identify and sti ulate innovatiye,activities
and co-operative action among*Member States;
and

- to, promote the gFansfer of experiences,
-f
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Preface.
, .

An:emerging trend in education in maity countries

in Asia is reflected 3n the search by national author-
ities for aPpropriafe ways to inter -link learning in
e_aclxdwith genuine work experiences. There 1s../4

growing recognition that the isolation Of the schdol
from the everyday world of work has deprived education
of a'resource which is important both for the personal'
growth of educands and for the contribution that edu=
cation: has to make to national deve4pment.

The-Asian.Centre of EdUCationallInnovation for
Development is therefore preparing, in collaboration
with educators of the region, a series of short studies
which describe some of the experiment's underway.in the
countries in Asia for linking education and work. The ;

purpose of these studies is to asgemile the recordaof
practical experiences generated in projects with broad-
ly similar objectives but which function in a wide var-
iety of conditions and in different countries.

,The present publication is the first one in the
\eries 'Education and Work' and describes the program-
me fOingapore of integrating,technical studies with
general education at the lower secondary level:of the
school system and the working s.f the centralized work-
shops. The programme has been in operation for nearly
five years and thus lends itself,to some judgement 're-
garding-Its outcomes andi effects. .s-

--A
Tie adthor, Mr. P. Harbans'Singh, is working as

School.Adviser/Technical in the Ministry of Educe"

6
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Government of Singapore. The Asian Centre of Educa-
,tional Innamtion for Development wishes to record its
'thanks to Mr. Harbans Singh for contributing this
study. The views expressed herein are those of the
author and do notnecessarily represent the views of
Unesco oX of the Government of Singapore.

4

0

O



'cr

A

--"""

1. Background of the system

2. Centralized workshop scheme

urriculum Arrangements

'4. Staffig-rad

5. Achievements of the syste

.

,
i.

1

3

6,

15

18

: General location on centralized
workshop administrative units

1

in Singapore, 22

Appendix-II, 4 Centralized workshop facilities
in 1+74

01
-,. _ .23

Appendix III ,: Sample yllabus - electricity 24'

Appendi;OV : Sample nstrUctional sheets or
1

1 25handouts (electrical)

Appendix V ', : ,$ample teaching guide for

\
Metalwork teachers 26

Appendix VI-A :- Simple project sheet 27

Appendix VI-il: SdMple operations sequence sheet 28

Appendix VI-C : Sa4le.marking scheme 'N 30
\ \ , d' 0

Appendix:VII : Sampletheory test 'for electricity 31
,,

\ .

Appendix VIII :

\

Re0onsibilities,
,

of centralized
' workshop staff'-' 1, 32,.,



7

t I

4

ti

1..13ackgraphd of the system

0

Singapore is undergoing social and econ-
omic transformation ... With mor'e than

haf.ofite population under the.aae of
twenty-one and with manpower as its most
valuable natural resource, education is
necessarily part of this process of rapid
change. The aims and Content of education
are being Ivorientated to evolve an educa-
tional sgetea which will support and de7
velop the Republic as a modern industrial
nation with a cohesive multi-raciabsocie-
ty... The seventies will see the qualita-
tive improveMent of educciliOn as well as
the evolution of a sound educational sys-
tem with a strong technical education com-

.ponent.

' (from the Foreword to Education'in
Singapore, 1969)

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

0

_tri41 training as the only possible solution toNmeet
he, manpower requirements of industrializqtion, the sec-:
bn ary system of schooling existing in 1968 Was still
stro gly biased towards academic education.) For exam-
ple, ply six per cent or 1,382 out of 25,187 school
leavers at the end of 1967 had received technical edu-
cation. This situation was not in harmony with the
Governmen 's policy on industrialization.

1. Educati. in Singapore, p. 5./
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The economic implications of the British decis on b

to withdraw military'orces by 1971 also necfssita ed
in part the acceleration of the industrialization ro-
gramme,,which resulted in'the setting up in-A ril 968 ,:

';
of the National Industrial Training Council ( ITC to

increase training facilitps and build up tech'i 1 4
i

was established in the Ministry of,Educationto
education. A separate TechnicaltducationDepa

f It1.- :

.ister teOhnicaledu ation and the industrial,tr fining
iprogrammes. The NIT consisting of the Minis /4 for

Education as _Calairtam, And the Minister for In ance
9

,

i
the Minister for Labour and the Parliamentary Secretary
(Education) as members, was responsible forfthe form-
ation of general policy relating to technical education
'and

\

industrial training in Singapore.2

One of the first tasks undertaken by the CoUfic 1
was to reform the educational 'system, with heavy e
phasic on technical studies. In the initial two y ars,
of secondary education, almost,three-quartere of he
pupils, in addition to studying general subjects wee
..o study technical subjects,outside their.norma school
hours. The aim was to eventuallyQhave one-thi d of Fhe
pupils in the technical stream and the remain er._in the
academic.stream,stage-by-stage.

.

,

. ,
1

°implementation of the above reformsr ulted in' a,

tremendous increase in the number of pupi who had to
be given instruction in technical subjec s; i.e., from

':--7,504 in 168 toi36,175 in 1969 and 59, 32 in 1970.3
This necessitated the modification of he workshopslin

. the ,existing tschOols and provision o new workshops,
These new workshcips came to be known as the Central-
ized WorkshoOs. 1

1
/

/

L I

2. One year oy technidal education 1968-1969. p. 14.

3. Technical Eduction Department. Third annual re-
port 1970 -19 2. op. 5.

. 2
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2. .Contralized workshop

0

Flans for the a6velopment of the Zti-

purpose Sch6ole were shelved bec e of
financial restrictions and other caneider-
ations. maximize the use .of. facilities
in such schools, the Technicat ducati
Department has reorganized the orkshops
as part of the centralized wor shop system

The centralized workshop syste was the outcome o
the Republic's policy of giving the ,secondary school %

framework a "strong technical comp nent". This was to \\

be achieved within the limited resources available.
Prior to this change in 1969, thej e were four types of
secondary schdols in Singapore - - Academic, multi -pur7:_
pose; technical and vocational./ last three types
of school were almost like aca emici-schools except
that a feW technical subjects were included in their-
curriculum. The vocational chools:were not very pop-
ular because they admitted ly pupils who had failed
to gain admiss

).

on to the secondaryof er type of seconda
schools.

Moreover, as paren
type of education a chi
eral prejudice agains
in schools with tech
small. Centralized
courage a more favo
instruction to Se
while they contin

1.preference dete.r ned ,the
d received 1.d-fhere was a gen-

technical_studies, enrolments
ical clasies tended to be very
its of workshops helped to en-

rible attitude to giving practical
ndary One and Secondary' Two pupils
edto remain in the academic schools

of their choice.
/

.

1. One year technical education, 1968-1969, Cmd.
of 1969. Singapore, Ministry of Education, 1969.

9
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Centr lized Workshops were so located geographical=

ly that CI could provide training facilities to serve
the ac emic schools of a particular region and within.

easy stance for pupils of,that area. Special itten -

tic was also given to the bus routes available for
se pupils when allocating their schools to a ced-

ralized workshop in that area. Instructional periods

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

The centralized workshops 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-

p:bOthours, respectively. This arrangement provides
opportunities to the pupils to attend their workshop
practice outside normal school working hOurs,_ Slight
adjustments are permitted to suit local times and re-

. quirements of the schools ofta particular area.

The cost of establishipg each new workshop unit,
in 1969, was in the region of s$400,000 for building
and S$150,000 for furniture and equipment. Sufficient

equipment has been supplieavto:the centralized workshop
units to enabl them to prove basic _courses in Metal-
work (bench fliting and tin -plate work), woedwork_and
elettricity. 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 or3,200
boyi and girls in both morning and afternoon sessions.
Larger units providing for the needs of :20 classes or
4,800 pupils have one and one-half times the facilities
(teaching rates, furniture and equipment) of a single
workshop unit, mentioned above.'

/ Several workshops constitute a grcupor adminii-
trative unit under the charge of a suPervisor. Assist-

ing him are a senior assistant, senior subject teachers

4
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-and teaC s. As most of the centralized workshops are
1OCated thin. the precincts of gxisting schools, secur-
itYfar angements are shared ,with them.

1 centralized_ workshop units fall within the
jurisdiction of the Ministry of Education. Superviaion,
is exercised aver them through a corps of school advi-
seri underi0e direetion_of_the_Deputy Director__

- --Schools)-assisted 'by his Assistant Director (Secondr

11.*Y)Jrom the Ministry of Education headquarters.
Presently, there are 15 centralized units of workshops,
located all AbOut the island of Singapore with,the
--capability of handling,i total of 1,360 classes, or
54,400 pupils. These workshop facilities are adequate
to the requirements as envisaged for the presentcor
theftearfuture. -

'Government funds are provided for tools and meter-
Aals supplied to the pupils., Practical jobs ,or ,
projects when completed'belong to the pupils and 'may
be-taken away. For the theory lessons, pupils may
provide their own notebooks if they wish, but,infor-
nation sheets are supplied to them for each,lesson.
Pupils must attend workshop practice in their school

: uniforms and wearing an apron. 'The apron helps to pro-
44i ;their clothes and gives them confidence in work.
The discipline of work-is enforcidin the workshops
and observance of general safety rules is stressed at
all times. Thp objective-is-to creatca_genuine_en-
vironment of work.;-

o''

v.
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3.eurriculum arrangements
o

.

Radical ranges have also been introduced
the secondary curriculum-since-1969 ...

COnscquently, a common curriculum for the
first two years of secondary school was
introduced in lsop. Under the common
-curriculum, besides the normal school sub-
-jects, a/4 boys and SO per cent of the
gi:,41) are required to study technical draw-

and.workshop aubjects;'viz., metalwork,
woodwork and basic electricity. The re- .

mdining 50 per cent of the girls take

home economics inbtead.1

Sometime during the pdd-1950s it was (realized.

that a large number of secondary pupils should be en-
couraged to 'study technical subjects as an i4ortant
step towards meiting.the acute shortage of technical
manpower in Singapore--but it took more than a decade
to bringaboUt any radical change in the educational
policy to achieve this effectively. Prior to the edu-
cational reforms, pupils from the.very first year of
their secondary education followed either an academics
techiiicil,-.coMmercial or vocational programme. Al

though, in theory, it was possible for pupils to change
courses during their secondary education, this seldom
occurred in actual practice. ily\1968, this resulted
in 92.4% of the fourth-year pupils in secondary sahOol

__-=.7);eing_in the academic stream (27,007 out of a toltal of

29,237).

la Ministry of Education. Education )1 Singapore,a 4
72. p. 222
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The edhcational reforms postulated 141,1969 re-

-, quired all boys and 50 per cent of the girls in their

initial tweyears,of secondary schooling to study tech-
nicaLsubjects "to provide a more liberal education
and to avoid narrow specialization and rigid stream-

ing". The postpimement of specialization until the
end of the second year besides being-more-"in line
witticthe_latest 'trends in educational theory and prac-
_tice"2 was found more desirable for the all-round de-
'..velopient of the pupil and in keeping with the Chang-
'ing-social-and-economic patterns in Singapore.

At-^

'-A.Indgi-tielnew curriculum, all secondary pupils
follow's common course during the first two years of

their sChooling. The purpose of the new arrangement-
io enable te_pupils "to acquire literacy, numeric-

,a1 and pint/ to deal with concepts" besides
being introduced to basic manual skills_through orga-
nited workshop practice. In this way it was hoped to
realize the objectives of allowing the secondary ph7
pigs to' receive a more liberal general education and

-\. to influence them to consider a wider range of jobs on

.completion of, their school career. Moreover, since
there was a tendency among school leavers to avoid

7: beihg,involved in manual occupations it was envisaged
thit exposure to practical work may develop in them a
Positive attitude toward work, and good working habits
which will continue during their lifetime.

Education in technical subjects within the_school
system now commences at the beginnihg of the first

year is secondary education. Practical instruction is

_provided.in three subjects--metaiworking, woodworking
and electricity with 1 hours weekly-for metalworking
and-li-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.alclassroom subject in the

2. One year .6f ;ethnical' educatioh 1968-1969. p. 5

.15



academic schools, Since therinstruction in the w9rk-
.

shop subjects is'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
basic skills involving the use of hand tools and sim-
pleyroachines and giv,Ing them some theory related'to

their.school workshop experience as well as introdu-
'cing them to the rudiments'of technical drawing.

During the practical sessions, pupils are,given
carefully 'graded tasks for making attractive and use-
ful thinks., Discussing, planning, and solvingthe
problems'ofconstructiOn, forming or shaping give them
an opportunity to engage in processes which arkclose-
ly linked with daily life. -Checkingof tools before .

and'aftei-eadh session and taking a share in keeping
the work areas-clean and,well-Ordered are means of in-
culcating_in_the pupils a'responsible attitude towards
safe and correct work habits.

ti

'Technical studies in the school situation are not
intended to provide vocational training; rather they
are designed to help-the childrento'understand,
through actual work, those Processea%which underlie
"their rapidly changing environment.

The effectiveness of the curriculum depends upon,
.the thoroughness with which its content is taught. To
help'the academicvteachera w o had trained_ at
short notice to face the task a ead of them, airly
detailed 'teaching materials and syllabuses had be.
prepared to assist them in achieving some unifo ty
in their standard Of instruction. Due to a lack 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



for.use-by pupils. Teachers are actively encouraged
and guided to prepare their own information sheets or
bds for issue to the pupils free of charge..

Teaching guides elaborating upon the teaching, and
learning objectives of the syllabde and suggesting ways
to 'rake lessons or workshop sessions more effective

provided to the teachers. this way, it is hoped
achieve a more uniform treatment of the, technical
ics,and-the practifdal situations covered by these
Jos. Teachers are, of course, encouraged to try

--out.other approaChis i make the instructional process
,effective.

'Practical project sheets are carefully made, bear-
ing. in Mind the operationalmequence in which the skills
are to he_antroduced to ensmxg that the work given to
the pupils is useful and interesting from the educar
tionel:viewpoint.

'Xieeping in. step with recent developments in the
field Of education and, training, and realizing the
.strong:Poias in favour Of Continuous assessment_or,
evaluation-of pupil performance, it was decided to
abolish practical examinations in the workshop subjects.
Instead, a marking scheme which tek4i-into account-the

--pupils' daily-performance-was introduced and has been
in use.for some time. It is by no means perfeet but
it is providing more reliable information on the pupils',
progress than was formerly obtained. Theory tests are
also,regularly administered to gauge the pupils' "mai

--77 of- the technology related to the practical aspects of
the -work done -by them-in-the-school wor4cshop-.--

Frequency rdistribution studies are made of the
puritlal. achievements to_measure the_puplls' acbleve-v

ments-in the technical skills. These workshop grades
are provided to the schools by the centralized work-

. shops and are entered in the pupils report books form--
Ing, an impOrtantcriterion for channelling, of pupils
into the technical stream at the higher secondary level.

9



it'xide- range of modern educational aids and equip-

Ment, such is overhead projectors, transparency makers,
slide projectors, loop-film projeCtors and electronic
,scanners ire-being used in the centralized workshops
to make both the teaching situation and the lea"rning
-process more effectiveand stimulating. ,

,The conditions in the centralized workshops.are,
generally speaking, satisfactorybuermore can be done
to eMeOurage teachers to meet, on their own,,to dis-
cuss -ilielt-teaching problems and to co-ordinate their
efforti. Professional officers from ,the Ministry of,
Education have, in the past, heldseveral meetings
with them to elaborate and elucidate the syllabuses,
teaching guides, project sheets, operational sequences
'and the assessment schemes. Their role is to motivate
teachers to open a dialogue with other practitioners
-on 'matters of mutual interest.

On completion of theivlower secondary education
at the endof Secondary Two, pupils may be channelled
to higher Secondary. Three and later Secondary Four in
the arts, science, commercial and (technical streams or
leave the secondary schools to join vocational insti-
tutes which provide courses in industrial training

-which fold to Ehe award of the Trade Certificate.
^ 0

. At the beginning, due to prejudice against manual
work, a small number of pupils and parents,displeyed
an open dislike for workshop Oractice.,,,This, in fact,
if properly ,investigated, could also be true of several

_ other subjects in the_school.curricUlum. It is the
'-'teacher who, ultimately, Makes his subject interesting

to his pupils. With good teachers, the opposition to
iorkshop.practice has' declined. Those.who really prove
unsUitefor technical studies may not be involved in
it at higher levels; later 'on.

4 I
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Plate 1 - A large centralized workshop unit with training
facilities for a total of 4,800 pupils

19'



e 2 - A group sofgirl pupils at work in a wockiwOrk shop

.P111 e 3 - A teacher clarifies a point during-a wooduiork lesson
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"Plate 4 - Pupils gather aroun their teacher for a demon-
- stration in basic electricity -

0
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Plate 5 - A metalwork teacher demonstrating to his pupils
the corn ct method-of filing

14

ate 6 - An illustration of tfze several academic schools
served' by a typical centiaized workshop unit

22 d_
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'A programme to retrain general education
teachers to enable ,them to teach'technical-

- subjects" to meet the demand for teachers. of

technical subjects began in 7968 and has
`,been successfulig-carried out.'

, \ .
.

There was a shortage of technical teachers for
the newly establiehed\c&tralized workshopes. The,ques-
tion arose as to whethe to,t4ce in fresh recruits or
to provide further train i in technical. subjects (to .

academic teachers already se7:344, in order to prepare
'.them for teaching in the centralized workshops at Sec-
onciiry One and Secondary Two grades. Since the prep-
aration of new teachers would have taken a longer time /
it was decided itp begin by the retraining of serving
qualified' teachers for this task. Tile . above decision
'rested oar: the belief that qualified teachers when re-
trained in techniCal subjects would be more effective
because, of the teaching experience they already had;
The response to the Ministry's circulai inviting gen-
eral education teachers for retraining was overwhelm-

1 ins. More than 4,000 applications were received from
--Whom only -6O0- person- were to be selected for in-

service training. . ,

a

Details of the in-service courses run for the
--purpose of lE training, on a part-time, basis, are as

follows: .

1. Augiuir 1968---. -350 English -medium-teachers:___ _

began training;

-

1. Vducation in Singapore 1972. p. 62-

\ .7

15

L

3



x+4
44.4,

2. May 1969 - - 250 more English-medium teachers

began their training;

3. May 1970 - Further retraining of group 1
teachers.in another subject;

4. May 1971 - Further retrainingoof group 2
teachers in another eubject;

-5. August 1971 - 74 Malay- medium teachers began
,...-training as for above groilps,.

with- extra lessons, in the

English language to make them
more proficient in English.

Of the six undred 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, nartitipants took technical drawing and one sub-

, ject 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 subjects14asto
achieve greater flexibility in the deployment of staff
and at the same time_tO give the partidipants an all-
round_training:

All the teachers ;applied theMselves admirably to
_c.4e...rettaining programme althoegh they had to give up
three evenings a week to attena training. Teachers,
who successfully completed the in -.service training were
eligible for a SODO bonus payable in instalments of

--'15$150 per annum, provided they taught in the subject .

retrained for at least fifteen periods per_week,,,,_

16
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'The probl,als inherent in a rapid expansion of

technidal education and in the retraining of teachers
at-short-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

r. profeiiiiiinal officers at the Ministry felt that it..ya$
'necessary.- The centralized workshops teaCherslave
carried the full weight of the reform and the credit
for such success as the project may ,claim goes to dlem.
u proves once again,[if proof were needed, that the
most valuable assets in educational, innovation are the
teacher's creativity, resourcefulness and drive.

0
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5. Achievements '-of the system

.")

. -The centralized workshops have served their pur-
pose well. They have successfully coped with the snd -

denincrease in the number of pupils receiving tech- .

lical instruction in the lower secondary stage. Table

'1, below, gives the enrolment df.pupils in the techni-
cal classes, at least 75 per cent of which-was handled
by the centralized workshops.

Tabled. Population and pupil enrolment in the
lower secondary classes

Year
Total

population

Technical
classes

1968. 69 517 1 7 504

1969 71 959 '36 105

1970 7b 095 .... 59 232

. 1971, 79 815 62 237

1972 81 037 - -62 284

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

." With the increase in the capacity of the centralrs
ized workshops to handle large numbers of pupils at
the lower secondary levels, more pupils were available
for channelling into the higher secondary classes. Al-
though availakle'only oka selective basis after Sec-
ondary Two, the deniand 16r technical education in-these
classes (Secondary Three and Four) has grown rapidly,
as is evident fiom Table 2.

. ,
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-=_- Pupil enrolment.in the
higher secondary classes

Year Total '.Technical .

population / classes*

148i ',,,,,,-,

1970
-1.971
' 1972

61
-60
55

'.61
- 66.

056
455
850
629
17.9. ,

-- 8
4-
7

- 11
14

770
373
249
942
946

.
Source: TES Seminar on Technical Education and

Industrial Training 1973. Report. p.12
Secondary,Three and Four combined.

With larger enrolments in technical classes,. the- .-
earlier_ imbalance in° favour of purely academic subjects,

has been corrected and a ratio of .43 between the tech-
nical and academic stream pupils has been achieved. ..-

. The centralized workshop systeffhas helped to in-°
creat4 -the' pupils 14range 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
advantages of this arrangement have proved themselves
:Ito well that a similar ,'scheme, of 'centralized- instruc-
tion was extended to ,the third and fourth year's of sec-
ttrldary education in 1973. A Primary Six Orientation
Programme befsed on the, centralized workshops was init-

-_iated in 1971. It provides the primary school leavers
an opportunity to acquire work experience in_ the work-
shops and to observe the technical classeiriii
ovt an organized basis. In this, way it is hoped to in-
crease interest in these pupils _towards_technical
studies. °

Initially, the centralized workshops faced a ser-
ious problem of- absenteeism. r Thid was however soon
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corrected:When th-parents and pupilis realized th
-3004Ampprectice was as essential as studies in ot
sUbjecta for_ promotion to Secondary ,Three- or future

-admission into vocational courais. Nevertheless, sp-
laieations,for exemption from wgikshop practice] have
always been considered and deserving pupils excused.

I .

The first hatch of pupils under the common Curri-
Online-arrangement completed theft training in 1972. A

number of them haVe entered the technical institutes.

An Upward trend in the, enrolments of the post -secona -
ari-teChnioil'fnitftutei ,fs now in evidence.

Table 3. Enrolment in the Pbst -Secondary
\Technical Institu,tes

3,968 1970 1971 .1972

* Singapore
Polytechnic 3 343 4 094 4 507 5 764

+ Ngee Ann
TeChnic:01 College ,1.56 609 1 209 1 216

@ Singapore
Technical Institute 272 295

-@ Vocational
Institutes 1 180 2 504- 3 061 4 016

Note: * Figures from Education in Singapore 1972. p.94,

+ March /April enrolments only. Two intak s per
-yesii- ----- -, ______ \

_ _ \,__

.1.- a By courtesy of Industrial Training-1 ard.
\-

- The experience of the last five years as 'vindicat-

ed the approach of integrating tech cal Education with
general education in the lower secondary leVel as a,
means of providing genuine work experi nces to the

, pupils. It has demons'trated that the traditional

20



4rejudiee-igainst "soiling one's hands" can be over -
"atone. It underlines the need for thorough planning be-
_

"Akre,an_innovation'of this nature is launChed; for. sys-
peisounel and for building up their

ilativatiOnL'for"development of appropriate instruction-
itl'alaterialsrand for continuiRg,review and evaluation.
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7777-. GENERAL LOCATION OF CENTRALIZED WORKSHOP

ADMINISTRATIVE UNITS IN SINGAPORE

0

LEGEND

1. Anson.
2. Bukit Panjang
3. Chanki.

- 4 Dunitititi
5'McNair.
6. Payi Lebar
7.,Queenstown,

s Main Roads

8. Swiss Cottage
9. :Tanjong Katong -

10.Tiong ,Bahru
11. Tog P,ayoh
12. Ulik Pandan
13, Upper Serangoon_
14.. Upper Thomson
15. Yio Chu Kang

30
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_..Centralized workshop, facilities in 1974

Centre name

1. .Anson

3. cbani
4. Dunman

5-.McNeir

6.

nstown

`8'. -Swiss_

9. Tanjong Katong

10,:-Tiong Beitiru

Payoh

12. Ulu Pandan

13. Upper Serangoon

14. Upper Thomson

15. Yio Chit Kang

Totals

No. of- \ No. of No. of No. of
workshop school's classes classes
units served possible actual

1.Q+

iaya Leirar

1.5+

1.0+

1.5

1.0+

1,0+

1.5

1.5

1.0

1.0+

1.0+

1.0+ 7

4

1.0+ 6

1.b

9,

°4

11,

7

5

7

9

7

7

7

e
120

'80 60

80 82

80 67

,120 116'

80 '80

80 83

120 105,

.120 -i--113

80 83

780 78

80 66,

80 82

80

80. 59,

17.0 104* 1 360 1 227

--

Notes, * Due to limited space some schools may be allo-
cated to more than one centralized workshop. ,.

Units include multi-purpose or comprehensive
type schools converted into centvalized
workshops", .
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Appendix III

SAMPLE SYLLABUS - ELECTRICITY

14-.SAFETY DEVICES To observe the action of an

'14.1 Fuses electric current on a fuse. To

- understand what is the impok-
tant feature of a fuse, its
function. Various types of fuses

_ad, the most favourable place
-=f-or-a-fuse-4pr-A-c-ircuit.

14.2. Earthing To understand what is meant by
I 'earthing' (or 'grounding') of

a circuit. To note the kinds
of earthing commOnly _used.

_

14.3 Circuit. To understand what is a circuit
breaker breaker, how it functions and

how it contributes to the safe-
ty of ,a circuit. To note the
featuies of some ,common circuit
breakers',(earth leakage and
overload). ,

1',2_15,4ecognition and To note the structure of various
/ uses of electrical commonly-used accessories such.

accessories as switchespholders,sodkets,
and plugs and sigple'fittings

flourescent lamp), and
how they function.

Note: Only observations at low '5
voltages may be carried

,

. 32
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Appendix IV

SAMPLE. INSTRUCTIONAL SHEETS OR HANDOUTS

(ELECTRICAL)

SUBJECT SAFETY DEVICES ' \
.,-.

EI,

.A

*.

. 1.-Three eisons-dor installing safety devictio -__

a) protect circuits against exceis current due either to an over-
. ,

oad or a phort circAt. ...

o-prOiedi-circuits against-earth leakage.

To allow i qualified electrician to cut off installation from supply.
4

: A device for opening a circuit (melts when excess current flows
through

a) Fuse element - made of aluminium, nickle or alloy of tin and copier,
silver, conductor vith.a low melting point.

b) Symbols: ovx, amp

c) The mein fuse protecting the household wiring is always placed on
the LIVE wire. I

d) Current.rating - the current the-fuse element can carry without
overheating.' °

.

Maids current - the minimum current that will melt the fuse element.

f) Types: i) Rewirable ii) Cartridge

fuse-wire inashestos-lifted tubs

terminals p5osici4n
Mrs/ wrier

comer,contact

cariridcr ;use

.

fuse wins

:fuse carrier

RimMILAALA FUSE

suclhiguishing powder

tapper con+4300

6kosi cop

CAft711 DG E FUSE

33
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SHAPE OF BACK OPTIONAL
411-

0

3X3 CHAMFER

ALL DIMENSIONS-IN-MILLIMETRES-

.0

,SCREWED BUTT JOINT

.. TECHNICAL EDUCATION DEPARTMENT

WP 1/2 LETTER 'RACK ,

NO. DESCRIPTION

1 MEMBER

, 2 BASE

BACK t -
4 SCREW'S

-

MATERIAL . NO. OFF

DRM '1

DRM . 1

.POWOOD-Smrn 1

MS 31 X 6G i 2

-..
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.SAMPLE OP

'-. Sequence of

operations

Prepare material
to size:

:"-

TIONS SEQUENCE SHEET

Methods

,a) Cht# material with the tut-

s

Test:the two

plane surface for' flatness

add-sq areness. Mark face

side'ankedge. Gauge and
plane the material to the

true.size..

2. Mark' ,out the parts b) Mark out lengths of parts.

as shown. Square round with *cut, lines

Separate parts
check:'

4. Cut.housings.

28

O

and mark the waste parts.

c) Mark the two housings on
Part 2, scribe the cut lines
with the marking knife.

Note: Width of housing is',
equal to thickness of Material.

'.Maxk the bevels with the ,pencil.

d) Locate and' mirk the centres
of holes on Parts 1-a and 1. -b

.

at the same time': Check the
setting out carefully.

and e) Always saw on the waste side
of the marking line. Plant

zj all end grains and check
widthof housings.

'

f) Saw the walls of housings/
9nmideep,up to gauged lines.

Chisel mmt the waste careful-
liInntlrit is flat and



rre,

5. MAiP'trial assem-
blyof joints.

6. Bore,holes °a.
Parts.1 -a and

1-b.

-7. Cut bevels.
rw

8.' Clean up all paits
and assemble.

.'9. Finish.

No

:g).Cileck fitting of joints. Make
slight gakimaaents if-neces=
sary. .

h) Clamp the parts together and
bore the holes as shown. On
Part 1-a, saw across the centre
ling of holes to obtain shape.

i) Saw near the marking lines
and plane to lines. ,Check for
squareness.

j)' Clean-up carefully, with, smooth-

ing plane and assemble the
joints with glue and nails.
,shoot off -high spots.

k) Finish with oil and wax or
with shellac.

-37
J
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,Appyw; vr-c
SAMPLE MARKING -SCHEME

- Mark Sheet

-

''.,-.

Wbodwork project ,

.

t-ri. /1 2

- Letter rack',
. .

.
,

,
, .

,/ ,

1

Cs1
t-1

I

C1

u
114

u-son

to'

0
ori

0

1
1

CNICZ

u
114

0-,

0
ori
_

,.(A

13.4

.0
1.1
00

.

0
ori_

471

13.4

.0
4.°
00

.:.
0

-1-1
44

*

-Ii
4.;

t4,..gtco00
v-1
0)
>
0)-

r-I

44

44°
ti0

4

14
ori
tO0

,'

0.
(1)
14
CI/

,

4:0
114

CO
(1)

4:1

tl/t4
/4
ttl
O0

el

a.)

eri
O,
tO.0
/

.
-

10ri
0
ori
_

.c.:3/

(1)
4.1

- r 0 0

CO
*14

0
*14-

o,

g
il
a
3
tO

HI
tO

0
4.)

'11

M.

ti)
ad

,ms

11)4
CA0
r10

No. Name Marks 2 2 2 2 3 2 3,3 3 3 3 30 20

. 1.
2.- . .

3. 5

. -

4.
5. ,

6.,
.1

7. .5

.
.

.

.
,' 9.. .

'10. 1..''

.

1.

,

,

_

.

:

.

. _

,

A*

...

.

.

.

..

,

* Use Assessment Grading Scheme (Stibjective considera
,tions)
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Appendix VII

SAMPLE THEORY TEST FOR ELECTRICITY

1. The three Safety Devices commonly used tare:
a) b) . c)

2. The reasons for installing safety devices are:
,a) To protect circuits' against current.

- tt .againstinstb)1To leakage.
c) To allow a qualified electrician to cut off in-

stallation from .
..

0

3. A. ' . consists of a short piece of wire with
..,

a low melting point.
,

4. .. -;----- _is a device for Making and remaking a
circuit under normal and_abuoimil conditions.

-5. Draw the symbol of an 'earth': (or 'ground' in
other terminology':

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

7. The two types of fuses are:

a) b)

8. D aw the symbol of a fuse:,

9. E rthing,(or grounding) is a means of:
-Preventirig electrical

) Preilenting fire

10. e international colour code used in connecting
he three-pin plug: Live Neutral
arth (or ground) o

urrent rating is the'current the fuse element can
carry without

12. Fuse current is the
:1

3.9
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RESPONSIBILITIES OF CENTRALIZED WORKSHOP STAFF

Supervisor : Overril responsibility for the organiza-
tion and administration of the central-

',Izetivorkshop.

%Senior :-Assists the supervisor in tie day-to-day

Assistant administration and is responsible for
security, safety and discipline. iwthe
workshops. !

_Senior
-

Alubject
teacher

TeaChers

Responsible for supervising trd advising
teachers on the professional aspects -
sthemes of work, teaching materials, as-

_ sessments - 'relating to the effectiveness
of the specialization or discipline
involved.

: Responsible for the upkeep and generil
maintenance of their respective workshops
°and dairying out of teaching and extra-
curricular activities.

a.l

Note:, A single centralizid workshop unit catering for
an intake of,80 classes or,3,200 pupils'would
have a maximum of 1 supervisor, 1 senior assis-
tart, 4 senior subject teachers and 30 teachers,
eight of whom would be assigned duties as vhwk-
slioli heads.
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