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Industrial

111,: obiect or industtial arts a', an area of 5econdar
Ileral Education is to help the child to dexelop basic

practical skills through the use of common tools and to
arouse interest in and simple understandnig of industr
and inot.strial rr, ccsse s. he eyrt.riercc cained
the child in this area of education ma) he either or very
general use after leasing school or sometimes. throuph
the iitterest aroused and the a Nit tides re . ealcd. mw lead
on to further. pureb. wcational MU(lies

As at pres nt conceived in many countries the
Region. Industrial Arts. althoueh part of general
editeation has a frankly vocational flavour: Syllabuses
usually include the common crafts suhjects such as
wood or i-oetal work and emphasis in teaching is on
couiring skills with tools and materials through the
construction of personal projeets. It is for this situation
that the modern workshop has to be designed.

The desiener should. howccr. be aware of doctor-
'items in Industrial Arts teachine and learning so

that new. Iahoralories. whikt suitable for present
teaching schemes. can readily he adapted to respond
to future cham/es in curricula.

Changing curricula in Industrial .

At present Industrial rt
Asian Region include two
fields of acti% il

ork
Metalwork
Electricity/Electronics
Cane and Bamboo work
Leather work

in most countries of the
more of the follow mg

Technical draysing
Ceramics
Textiles
Motor mechanics

In some eountrie new activity fields have been
introduced such as:

Aerospace industry General power technology
industrial technology Technology
Soft mater-als technology Transportation power

technology

The approach to learning in these new fields is through
directed discovery. In many ways the new schemes
reflect the current changes in Science teaching and
will demand similar changes in industrial arts workshop
design as those already made in laboratory design,
furniture and equipment. if and when they are adopted
in the Region.

Perhaps the most ullfic)Fi.Lllt conclusion to be drawn
h the reader from a study cci this situation is that
paccs for industrial arts should he mui:h less tightly

tailored to the needs of specific subject fields than was
the case nu the past. Just as in design for industry, the
tren.,1 is towards pmpcse
secondary general schools. the trend should c towards
general purpose spaces for all industrial arts teaching
and learning.

Accommodation Needs of the RegiGo.

peal allocation of time for Industrial Arts in the
secondai) r.eneral Nch oors curricula in the Asian Region
is :is folliwks:

Cfit ss
9

10

periods
5 periods
5 periods

14 period

tle sttidiits are required to study two subjects, often
metal work and wood work. The resulting Industrial
Arts timetable is arranged as follows:-

Class

10

TOTA L 6 6
_

Wood Theory Total
_ .

4

5

5

14

There are usually 40 periods in a week and thus if
there is only onc stream or section in each grade then the
use of the metal or wood-work shops is :--

6
x 100 15%

40

That is to say the workshops are empty and unused for
85% of the week. The specialist teacher has also to be
given other duties for he too has only a 15% utilization
factor in his own speciality.



liii isiaefor sit tia(1o1) c;AT1 el-at 4 Resistance to the intro tsetion ani us f
Purpose Norkshops

RN pro:-Idin:', .7pia
hoth men.d am/ w 0( Its ki,'Ition ith he

orkshop tor

12

hi By reducing the size of the workshop to take wih-'
half of a lull class. When half of the class is in the
reduced muln-purpose orkNhop, thv imher hah
might he in a reduced scinee iahoratory. The
tinhianon iii iho workshop and speciahst teacher
would then he:

half

Total unli aii

tol 10k
-10

12

Whilst cc, nonnsing iii building, this alternattve has
the disad antage Mat the teacher is workine with
less than the optimum number of students.

) By log:aline industrial arts workshops only in ,,ehool,,
hz, ine multi-form entry. that is a numher of dosses
or sections to each grade.
If there w ere 3 sect; ons or streams to each of erodes S.
9 and 10. then the utilization of the multi-purpose
wood and metal w or kshcp and teacher wouki he:

12 periods x 3 Nu-cams
!oo tyr,

4(1

Table I indicates the size of school needed to make
economic 1.I.Se of onc mulvi-purp c workshop in the
Secondary Cieneral SLhools of some of the countrie. Lu-
dic Region.

TABLE I IUM SIZE OE SECONDARY
GENERAL SCHOOL To MAKE ECONOMICAL,
liSL OF ONE, MU rl-PLIRPOSF WORKSEIOP

Coziniri

Camhiidia
Ceylon
China
India
Indonesia
Iran
Japan
Korea
Laos
Mongolia
Pakistan
Philippines
Singapore
Thailand
Vict-nalll

Note: The table hos
curricula availallh

nulars. General
per Gra(strewn.s. or

Not. )

Two form :ntry''
Two form entry
Two form entry
Three form entry
One form entry
One form entry
Fhree form entry

Three form entry
hree ioriii entry

Three form entry
Two form entry
Ono torm entry
Three form entry
Three form entry
Three loran entry

calculate(
re lust (nue.

the late v

Two form entry means that there a streams.
classes Iii sect! (1Ii5 in each grade.

The idea combining .n one w rkshop yrs::
sul-tieets as wood -and metal working and p s,ih11,:
e:ramies and electricity is one woch is likely lo 711CCI

ith stiff resistance from educators who ha.,e
tr.;r.ed to work in unit workshops,

I n one Asian country in which only 5 01 the second-
level general schools had workshop tlielulies. it was said
that educators felt that. iu view of different objectives
and physical maturity of the ptypik, separate workshops.,
should he maintained. In many countries. thc
makers have to decide on whether to ei,,e more children
education in multi-purpose -workshops Or provide rar
lok.er chikircri ii 111 sepaate workshops Cor CaCil
The designer can. in estimating the accommoklatioo
needs and c;dculatine r! factors 16r cad) element
of accommodation, draw the attention kit' education
authorities to requests for desiens for workshcfis svMell
ore demonstrably to be underutifized and explain some
of the alternatives that might lead to more economic
investment,

Teacher training is. of cou , also linked with the
problem ot _better NVorksRop utilization. There us a
need tn muln-porpose shops for teachers trained m
hoth of the subject areas for which the shop provide

d Physical] Facilities

Most units oh isork for industrial arts take the foNoN
general form:

(a) l'laiinin
tin materials and set out

Process (cut, joiat, fasten)
(d) Finish
(c) iduate and ,.lirc

Thus in niost workshops there aFC cot
accommodation. namely :-

lor

(t) Storage tor raw niaterial
for tools
for linkhed work

(ii) Space tor individual work not at machinery-)
(iil) Space for fixed machinery
(iv) Common work spacei (such as a glue bench)

Space for planning work
(vi) Work room for teacher

(vii) Demonstration area for teacher
viii) Space for changing to workift, clothes and liii

washing at the end of thc period,

As cuw of the desired outcomes of md tistrial arts
learning is an understanding or industrial processes, it
is important that the workshop. through the inherent
quality of its design. shoukl, both descriptively and
prescu iptively. assist in the achievement of this aim.
Where production of finished modek is the main
objective, such as in wood, metal and ceraMics work-
shops, there should bc a carefully arranged now sequence
into and out of the material store. to the workbench/
machine, to the finished work store and out, A teacher
will lind it much more difficult to explain and illustrate
processes in an ill-considered worksheop such as in
Figure I than in a carefully designed space os in Figure 2.
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lithe aiin educat.on in Industrial Arts is un under
standing or indu,trv and its methoijs. then it is rnost
likely to succeed in surroundings winch. whilst not
duplicating- at kast reflect the atmosphere of a good.
modern industrial plant.

Design of Ilulti-purpow industrial r .. Laboratories

File desired capacity ol- arc 1rm country
to country in the Region I-wail aL4 lb up to as
man\ as 4f) student places. What is needed lor general
planning put poses k thus a per plucc ara which will
iorin a sound basis Gar the design or the work areas for
laboratories or any capiteity. The area should or
course be such as to meet present flifd future neeL5s. To
iz will he ;:iddej for storaac. washing and
teacher.

1- able II suggests he gross per nlae e area ineia
chtlerent holds in a mulii-purpose workshop.

tor

TABLE GROSS PER PLCE ALFAS FOR
D1H-ERENT HELDS IN INDUSTRIAL ARTS
MULTI-PURPOSE WORKSHOPS

Veld of Acrility

Tvleta( workinunittma nd sheet metal)
Electricity;Electronics
Spinning and weaving
Ceramics (pottery and clz
Rattan and harnhoo work
Leather work
Masonry
Power mechanics (motor mechanics),

erai

area pc,r
in sq. metres

6. I
4.25
8.75
6.25
5.0
4.0
4,25
9.5

Norte: The method by which these areas hove been calm-
lawd is very explained in Studv no. 5. The
Design of ,Iyorkshop fi)r Asian Second Level Schoch's,
ARISBR, Colombo. 1970.

The liSt: of this data can he examplilied with rel'erem.
to a particular scheme of work in which children are
required to study metal. wood, ceramics and weaving.
There are 40 children in the class or section and they
divide thus into 4 groups of 10. one group for each
activity. The area of the multi-purpose workshop
would he calculated as shown in Tahie

'FABLE 111 CALCULATING GROSS AREA
MULTI-PURPOSE WORKSHOP

No. of students Field Per place Tow! area
tvorking in field area fio,i, 16r field

Table II

10 Woodwork
10 Metalwork

Ceramics
10 Weaving

6.1
6.5
6.25
8,75

61[112
65m=
62m=
88m=

TOTAL AREA OF WORKSHOP 276m

It should be rioted that the arca calculated includes for
a reasonable amount of machinery such as saws, lathes,
drills in woodwork and lathes and drills in metal work.
In ceramics a kiln is allowed for and in weaving a
variety of looms. Where, at present neither equipment
nor power are available it is still wise to provide adequate
space for it rather than face elaborate and expensive
additions and alterations to the workshop at some
future date.

-.AminrommE1111111111111111.



To proide less th n adequde space will alm
certainly create future difficulties Oncc a building is
built, it stands firml for at least t i Or three generations
to thwart anv serious chan2es in the traditional deploy-
ment of spne. tfmc and students.

As far as sforau areas are concerned, these should
range from 15 to 24" the floor area of the multi-
purpose workshop. A teacficr's room of ah,,,ui 9 sq.m.
and a hand washing area kri .11101,11 -A.m are also
needed. For esample men Ii i.e Ill, Tire total
coered area of the ssrLrkhop c ould comprise:

Gross work arc.
Storage are'.
Teacher's room
Washing space

fr. Table Ill) '7( r

fini2

to ass _n areas Lit the available floor spacz separately to
each of woodwork, metalwork, electricity eft: This
in fact would he creating a series of single field orkshops
but without dividing walls between them. Other and
Perhaps more exciting possibilities l-reak away from this
concept of separate activity fields and emphasise the
similarities rather than the division between processes.
One can think. for example of cutting, jointing and
finishing and arrange the shop to show how these
processes are undertaken m soft and hard materials.

The workshop designer is perhaps less c.mcgrned with
which or thcse alternatives are selected than with ensuring
that. as teachers and as curricula change, satisfactorv
accommodation is available to meet the frzeds, whatever
they may be.

Ergonomics and V%urkshop Design.

7m= Ergo .mlics is concerned with wa s of improving the
performance of tasks through detailed attention to the

otal: 352m" klesiorl of the environment.

Ways of a r.iiiiririr.Z t'us t ercd space are siT ow 11
Figures 3 and 4.

he detailed laYout of w irk stations and equipment
in the multipurpose workshop pro\ ide both a challenge
and opportunity to the teacher. One alternative is to
treat the subject fields as water ti2ht compartments and

CERAMICS METAL

2 M.

OPEN

STORE

31).

TOTAL 40 PLACES

(10 PER F IELD)

LOCKED

ST ORES &

TOOLS

TER1ALS EN Tr;Y

Ths. ,nsideration .ut for optimum
perfornance, an understanding of children's body
sires so that benches can be designed for convenient
working, the provision or illumination levels that permit
the execut ion of the task having regard to its degree of
fineness and of the creation of a suitable thermal environ-
ment 3:-. important point in the warm tropics where
manual work results in the more rapid onset of heat
stress than in temperate climates.

WOOD WEAVING

OPEN

STORES

K SPACE

LOCKED STORAGE

HANO

WASHING

AREA

STUDENT ENTRY

MULTIFIELD LABORATORY
SUITABLE FOR CEYLON INDUSTRIAL ARTS CURRICULUM

5

LOCKED

STORES &

T EACHER

FIGURE 3



Il)e lied l. ut can heq be determined by the '.inalysis
the mokements resultino from the operation of the

ieacl1ng and learning activities through association
charts. Figure 5 indicates how this analysis can be

undertaken for a simple woodworking area of a multi-
purpose, workshop, It shows that the point to which
most moNement takes place is the teacher's bench and
thus. to sa e the time associated with moement and
to !mike the hest osc oirhc time available For the lessom
the totieher's bench should be placed in the centre of the

orkshop, This is the Sort Oi LIM:011entIOnal SOlUtiOn

that emerces through analysis and, by itself. indicates the
need to study 1111 workshop desion situations afresh.
,Around the teacher's bench, movement criteria demand
the placement ol the students work benches. whilst the
less frequenth used elements of equipment and accom-
modation aro arranged logically around the (*cum-
ierence iii the workshop. IndeAl the work "circum-
terenee asellsuugests that the best lorm for this workshop
miolit he circular rather than sqLla re. In most countries
of the Region, howeker, building technology is such
that a square solution will be preferred.

Where machines are in (41 ed. the criterion I r

arrangement might he flow iii processes and Figure (')

thc result. ol acceptance ol this need,

OPEN
NANO- WOOO

WASHING METAL

AREA STORE

MULTI FIEL D LABORATORY

SUITABLE FOR C EYLON
INDUSTRIAL ART S CURRICULUM

FIGURE 4

uJ

rc cr z
ELEMENT OF

ACCOMMODATION

3 16 BOOK & BAG STORAGE RACK
2 31 UNFINiSHED WORK STORE

i 73 WORK BENCH

3 16 TOOL BOARD

7 4 GLUEING BENCH

FINISHING AREA

3 16 GPINDER

6 6 BAND SAW

THICKNESSEP

SANDER 41

TEACHER'S BENCH
PUPIL BENCHES
STORES / FINISHING

1111=1-
SANDER

t:E1=I
THICKNESSER

Ei

FIGURE 5



With the 1-attire in mind, it will be impor Ir\ as
little or the furniture and machinery as possible_ The
flextbilit i. or the workshop will depend on this, Like-
wtse, the pros ision ol son.ices tor machines can hest
_flow at ceiling le%el rather than in ducts in the floor_
Connect', can then he dropped to any point when
changes tu needed thus awiding the alterations or the
structure-ov.en a reason gWen against change and a
cause ot espense when change occurs.

The heights and other din ii'.iorr ror col
working are illustrated in res 7. 8, 9. and 10,

o. an imp( aspect in most
workshops. a N.ariet:, or le\ els ol lighting arc needed.
Fine work requires much higher leels than coarse and
where the source or illumination is daylight. then
workstations for the finer tasks can hest he located

PLANNING

IN

nttar windows where levels are higher and coarser ork
arranged in less las ourahle situations away from the
windows. These illumination needs have to he reconci-
led with the layouts resulting from study of association
charts as mentioned above,

The quafity or 11. 1.ummatio 11 nnportant and
glare should be twoided, When student raises his
head having worked on a line task and looks out or a
window at a bright wall or at the sky, he will sulfer-
discomrort, Windows in workshops might thus well be
placed at somewhat higher les,els than is the case ir
trdinar\ classrooms whore, in general the children are
not sat to lace the hght,

High loci windows however. pose a thermal comfort
problem for, when opened. they will not, in hot-humid
situations, provide the flow of air o wer (he student's

TOOL BOARO
4-

WORK BENCI÷----

I !SHIN

ST OBE
FINISHED
WORK

GLUE

DUI

TIMBER
STORE

SANDER

RIp SAW

DRILL

UNFINiSHED
WORK

LOCKER

TOOL

BOARD

0 0.W0W00M1

<41,+m

CROS
CUT

JOINT

PL NE

FIGURE 6



METAL WORK

basic activities and heights of
working surfaces

AGE IN
YFARS

m EA N
HEIGHT

ELBOW il.
YICE TOP

HEIGHT

WAIST
HEIGHT

BENCH
HEIGHT

5 H (ems) E (cm c

12 135 Bt 74 64

141 89 77 72

14 146 92 80 75

152 96

99

53 79
-1

157 1 55 52

L 17 I
,

161 , ini 87 84

* ASSUMING LIISTANCE FROM TOP OF

JAWS To BE rCH TOP IS 17 Cms

FOR ()THEN viLE .912E5 AN ADJUSTMENT

WILL BE NEEDED IN 0ENcH HEIGHT

VICE

FIGURE 7

skin which is so essential if cooling k to he achieve&
Thk problem can he overcome by the provision of
pierced brick or blockwork at low level in the external
walls, In hot dry climates, windows will normally
he closed and walls shaded from the sun or, alternatively,
made thick cnoudi to retard the penetration of conducted
heat.

h wld he rernenth7eei that orkshop s are

usually a noise source. They also need supplies that
are delivered by lorry. There is a strone case to be
made. where site .:onditions permit lor locating them at
12round floor loci and well alav from tcachine aCCoM-
nlodation %%here quiet needed.

WOODWORK BENCH

basic activities and heights
of working surfaces

AGE IN
---,-

PAEAN
HEIGHT

ELBOW
HEIGHT

4
BENCH
HEIGHT

YEARS
5-H(cr116) E-(cms) B-(cm8)

1 Eli 71

t3 141 59 79 ---,
14 146 92 52

1 152 96 5 6

16 157 99 89

17 161 101 91

NO DOWNWARD
PRESSURE FORWARD

DOWNWARD
PRESSURE

FIGURE 8



ELECTRICITY
JASIC ACTIVITIES AND HEIGHTS

SURFACES

OF WORKING

AGE IN -FMEAN
YEARs HEIGHT

BENCH
HEIGHT
SITTING

BENCH HT
SIT TING
STANDING

SEAT
IGH T

-5 H.(ems) B (cms) BS (cms) A

12 06 60 77 38 55

13 141 6 3 80 39 56

15

146 65 8 3 41 59

152 1 6 8 86 60 I

16 157 70 8 9 63

17 151

BE

UNDER
SITT

72 92

NOTE

FOR

NO

A

INC)

DRAWER
SURFACE

OR 0 THEP
CORREC TLY

THERE SHOULD
OBSTRUCTION
LOCATED

SIT
STAND
REPAIRS

WIRIN C-

SERVICE S
EQUIPMENT

SITTING
SOLDE

WIRE

FIG 9

Prepared by D. J. Vicker

TAND

G E NERAL CRAF TS
HEIGHTS or WORK ING URFACE5

AGE

YEARS

j ME AN
j

. HEIGH T
!

BENCH
HEIGHT
SIT TING

BENCH HT,
SITTING
STANDING

SEAT
HEIGHT

; ,,
i H cms B crnc. B crns A c

12 ! 136 60 77 38 5

141 63 80 3 56
1. i 146 65 8 41 59

6015 152 66 85 42

76
,

157 7 0 89 44 3

17 161 72 92 4 5 6 5

NPTE,_
THERE SHOULD BE NO DRAWER OR OTHER

OBSTRuC TION UNDER A SURFACE CORRECTLY
LOCATED FOR SITTING

SIT
TAND
ODE LLI NG

BOOK
CRAF TS

SIT
LEATHE
EWELLE
BOOK
CRAFTS STAND

FIG.
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