DOCUHENT RESUME

ED 132 650 EA 008 928

AUTHOR Vickery, L. J.

TITLE The Design of Industrial Arts Workshops for Secondary
General Schools in the Asian Region. School Building
Digest 13.

IRSTITUTION Asiarn Pegional Tnsh_ for School Building Research,
Colombo (S5ri Lanka)-.

SPONE AGENCY United Wations Educational, Scientific, and Cultural
Organization, Paris (France).

PUB DATE May 70

NOTE 9p.

EDRS PRICE MF-%0.83 HC-%$1.67 Plus Postage.

DESCRIPTORS Curriculum Developrent; Design Needs; Efficiency;
=Fa:111t} Guidelines; Facility Requirements; Flexible
Facilities;: Human Engineering; #*Industrial Arts;
Interior Space; Multipurpose Classrooms; *School

Planning; #*School Shops; Secondary Education; Space

Utillzat;@nf Storage

IDENTIFIERS *¥Asia

ABSTRACT

The curricula of industrial arts courses in the Asian
Region are changing to a more general approach to arouse interest in,
and simple unﬂérstanaiﬁg of, industry and industrial processes.
Spaces for industrial arts should be less tightly tailcred to the
needs of specific subject fields than was the case in the past. In
secondary general schools, the trend should be toward general purpose
spaces for all industrial arts teaching and learning. Scue
sultipurpose workshops are illustrated and described including
work=flow patterns and space reguirements. (Author/MLF)

i 33 ok o e e ook 30 ok ok o o R Kok ok ok o o ok o o ok o ok ok o ol ol o e ok s ok ok ok ok ok o ok ook ook o ok sk ok o ok ok ok kg ok ok
* Documents acquired by ERIC include many informal unpublished *
* materials not available from other sources. ERIC makes every effort *
* to obtain the best copy available. Nevertheless, items of marginal *
* reproducibility are often encountered and this affects the quality *
* of the microfiche and hardcopy reproductions ERIC makes available *
* via the ERIC Document Reprcauctian Servige (EDR;). EDRS is not *
* *
* *
*: X




=y
e
=P

v 008

A

ERIC

Aruitoxt provided by Eic:

Acian Reszicnal Institate for School Building
b=} bae]

(sponsored by Unesco)

P. O. Box 1363, Colembo, Csylon,

DIGEST 13.

Research

U5 DEPARTMENTOF HEALTH,
EDUCATION A WELFARE
HATIOHAL INSTITUTE OF

ECUCATION

THIE DOCUMENT WMALT BEEN REFEO-
DUCED EXACTLY 45 RECEIVED FROM

THE DESIGN OF INDUSTRIAL ARTS WORKSHOPS FOR ~  arwcivrowtsorview

SECONDARY GENERAL SCHOOLS IN THE ASIAN REGION

SENTOFEICIAL RATIOMAL INSTITUTE GF
EDUCATION FOMTION OR POLICY

I Industrial Arts,

The object of industiial arts as an area of Secondary
General Education is to help ihe child o develop basic
pricctical skills through the use of common tools and to
drouse interest inoand simple understanding of industry
aid andustrind processes. The eaperience gained by
the child in this area of education may ke cither of very
veneral use after leaving school ar sometimes. through
the intereat aroused and the aptitudes revealed. mas lead
on to further. purely vocational studies.

As at present conceived in many couantries ot the
Region. Industrial  Arts, atthough part of  general
cdication has a frankly vocational flavour:  Syllabuses
usially include the common crafls subjects such as
wood or metai work and emphasis in teaching is on
acquiring skills with tools and materials through the
construction of personal projects. Tt is for this situation
that the modern workshop has (o be designed,

The designer should, howeser. be aware of develop-
ments o Industrial Arts teaching and  learning so
that  new  lakoratories. whilst  suitable for present
teaching schemes. can readily be adapted 1o respond
to future ¢hanges in curricul,

2 Changing curricula in Industrial Arts.
At present Industrial Arts in most countries ol the

Asian Region include two or more of the following
fields of activity :

Woodwork Technical drawing
Metalwork , Ceramics
Electricity/Electronics Textiles

Cane and Bamboo work Motor meckanics

Leather work

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

Aerospace industry General power technology

Industrial technology Technology
Soft materials technology  Transportation  power
technology

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

Perhups the most important conelusion to be drawn
by the reader Trom a study of this sitution is that
spaces for industrial arts should Be much less tightly
tilored o the needs of specific subject ficlds than was
the case in the past. Just as in design for industry, the

rend s tovards Ugeneral opurpe

erios, s iR

sccondary general scheols, the trend should be towards
general purpose spaces for all indusirial arts teaching
and leirning,

3. Accommadation Needs of the Regicn,

A typical allocation of time for Industrial Arts in the

ey generil sehool’s curricula i the Asian Region

seeond
1= is follows:

Chias 5 = poriods
5 periods
10 5 periods
Toiul 14 periods

The studenis are required to study two subjects, oflten
metal work and wood work.  The resulting Industrial
Arts timetable is arranged us follows -

Cliss Metal Wood Theory Total
T S S
9 2 2 ! 5

IC 2 2 I 5
TOTAL 6 6 2 14

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

6

40

That is to say the workshops are empty and unused for
85% of the week. The specialist teacher Las also to be

given other duties for he too has only a 159 utilization
factor in his own speciality.
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This un=itisiaciorny sitwanon can be resalied in oseveral
Wi s

{1y By providing uné}- crre, muit=pusy pose workshop for

both mera! wid wood, atien sl be
1‘5
A (5 A A
i

{hy By reducing the size of the workshap to tibe only
halt of o full chiss. When half of the class v in the
reduced mult-purpose workshop, the sther
might be in ¢ reduced scieace fnhoratory,  The
atilization of the workshop and apeciaiist teacher

would then be:

1z
half chisa-scetion, Gy - x G e,
J0
12
halt chissesection, (b NI VT IR
4 -
Total utitizatuon Hom,

this altermustive has
with

Whilst econvaising in building,
the disadvantage that the teacher is Working
less thun the aptimum number of students,

fv

By locating industrial arts workshops only in schools
huving multi-form entry. that i~ a number of clisses
or sections to cach grade.

[f there were 3 sections or stredams o cach of grades ¥,
Y and 10, then the atilization of 1the multi-purpose
wood gnd metal workshep and weacher would be:

12 periods & 3 atreams
90",
40

Table 1 indicat

s the size ot school needed 1o make
nic Lse of ]

purpose workshop in the

bgumdkxn General %Lhnuls uof some of the couniries of
the Region.

MINIMUM SIZE OF %LC()ND;\R\
5C H()DL T() \‘lx\hl 3 ‘

Size of Sveondary General School
in streams ar secrions per (rade
fxee Note.)

Contry

Cambodiu Two form antry*

Ceylon Two form entry
China Two form eniry
India Three forim entry
Indonesia One form entry
lran Oe form entry
Japan Three form entry
Korea Thiree form entry
Laos Three iorm entry
Mongolia Three form entry
Pakistan Two form entry
Philippines One form entry

Three form entry
Three form entry
Th!‘L‘L‘ form entry

Thailand
Viet-num
Y DY I
Nnii“ The rablf hm Iw e rah uluhzl /mm lln' Iuimi
curriewda available in the Instituie.

Two tarm entry means that there are {wo streams,
classes or sections in cach grade,
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4 Resistance to the Introduction and pse of
Purpose Workshaps:

cembinirig i ong workshop such diverse
and  meta] working and  possibly
eramics and electricity is one whick is fikely 1o ;
with sUff resistance from educators why |
triined to work inounit workshops.

The idea of
subjects a5 wouod

st

and physical meurm of the ms;‘ulﬂ‘, separate workshops
should " be maintained.”™ In many countries. policy
mahers hive to decide on whether to give more children
education in multi- purpose workshops or provide far
ifewer children with separate sworkshaps for cach vrai.
The designer c¢an. i trmating the accommodation
needs md L.tku' ting utilizativ 2 fuctors for each element
of a 1, draw the attentinon of education
authoritics to reguests for designa for workshoeps whick
are demonstrably to be underutilized and explain some
ol the alternatives that might lead ta mwre economic
mvestment. )

amrg s, of course. also linked with the
problem of hetter workshop utilizaton.  There §s a
need in multi-pur shops for teachers trained in
hoth of the subject ureas for which the shop provides
fucthition.

r\.JL!l T {

5 Co Content and Physical Facilities

HHETS

Most units of work for industrial arts take the following
general form:

{ay Phanning

thy Obtain materials and set out

{r} Process (cut, joiat, fasten)

() Finish

(¢) Esaluate and store

Thus in most work ~.]mﬁ~. there are commion necids tor
aecommadition, nameiv:- -

for raw material
for tooly
for finished work

{1) Storig

1

(i) Space Tor individual work (not at machinery)
(iiiy Space Tor fixed machinery
{ivy Common work spaces (such as 1 ghie bench)
{v} Space for planning work
{vi) Work room for teacher
(vii} Demonstration area for teacher
cluthes and [o

wishing at the end of the pgrmd.

{viity Space tor changing to workin,

Ax one of the desired outcomes of industrial arts
learning 15 an understanding of industrial processes, it
is important that the workshop. through the inherent
guality of its design, should, both deseriptively and
prescriptively, assist in the achievement of this aim,
Where production of inished models 15 the main
ohjective, such as in wood, metal and ceramics work-
shops. there should be a carefully arranged flow sequence
into and out of the material store, to the workbench/
machine. to the finished work store and out. A teacher
will find it much more difficult to explain and illustrate
processes in an ill-considered workshop such as in
Figure 1 than in a carclully designed space as in Figure 2,




JIGEST iz

I the ar ol cducation in Industrial Ares is an under
standing of industry and it methods, then U5 moal
Iikely 1o i surroundings which, whilst not
duplicati storeflect the atmosphere of a4 good,
madern industrial plant.

6. i}E‘i’i"?'ﬂ of \7u!!ixpurpmc imiuslriai Aris Laboratorics

SHEET ]
ORIL. ol gggét‘ 1 10 guntr\. in the | { s 16 ur) to
™ / = / ) many as 40 student places Vhat is nceded for general
purposes s thus a per p[_:u arcg which will

S/ - plunning

form o sound busis for the csign ot the \er areny for
luborataries  of any Id &f
course be such as o n To
itowdl] be added other areas mlsl.mg and

teacher.

Table H suggests the gross per place arca aeeded for
ditferent fizlds in o mulu- purpose workshop.

TABLE HI- GROSS PER PLACE AKEAS FOR
i’)lFl'ERFNT FiE I)3 IN INDUSTRIAL ARTS
SMULTE- PL RPCSE WORKSHOPS ‘aoe note)

FrONFUSED MOVEMENT F'eiu’nf 4”1\11‘1 C area por

p’mr: in sq. metres

OF MATERIALS e e L e

- - : G
FIGURE 1 61
4.25
Cﬁl’dm]‘,a (pntt;ry Lmd clay craiis 6.25
Rattan and bamboe work 5.0
Leather work 1.0
Masonry 425
F‘nwcr mechanies (motor mechanics 9.5

‘mh ’Hu mwfmd by w !r,,lz these arvas have heen calcu-
lated is very _/u!!y explained in Sty ne. 5. The
Desitit of Werkshep for Asian Second Level Scihoals,
ARISBR, Colombo, 1970,

The use of this data can he \cmmphh;d with reference
1 a particular scheme of work in which children are

— — required to study metal. wood, ceramics and weaving.
g SHEET HACK & There are 40 children in the class or section and they
METAL SAW divide thus intoe 4 groups of 10. »wne group for each
BENCH i CuT BaAR activity.  The area of the multi-purpose  workshop
cuT TO LENGTH would be caleulated as shown in Table HI.
THEET e ey g . - ey e rmcres A
Ti; SIZE TABLE I - CALCULATING GROSS AREA
CTEE MULTI-PURPOSE WORKSHOP
SHELET " No. qf.ﬂgf;!{{fﬁx I m[.[ Per p!m ¢ Tmal ared
METAL M sencH working in field aren from Jor field
e WORK / Tahle I
WORK y woRn/ B : .
§ FouNDRY 10 Woodwork 6.1 61m?
; 10 Metalwork 6.5 65ms
10 Ceramics 6.25 62m?
10 Weaving 8.75 B8m*
TOTAL AREA OF WORKSHOP 27ﬁm3

It should be rioted that the arca calculated includes for

SHEET

- a reasonable amount of machinery such as saws, lathes,

& drills in woodwork 4nd lathes and drills in metal work,

, BaR N In ceramics a kiln is allowed for and in weaving a

LOGICAL “FLOW OF MATERIALS FROM variety of looms. Where, at present neither equipment

YEMICLE 10 STORE TO LABORATORY. nor power are available it is still wise to provide adequate

) ' space for it rather than face claborate and expensive

o F|GURE 2 additions and alterations to the workshop at some
EMC e = U ——
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thiin will almost

To provide less adequale
certainly create future eultes "y

huill it si;md\' irm!\ for at ls;m LA or thrss gsncr;ntiuns

i wu building is

AN FUr s sforage aress are concerned. these should
15w 247 o the floor drea of the mult-

A teachars room of about 9 sg.m.

range from
purpose workshop.
dlso

tistzl

ared ob ot are

and i hand washin SRHE
needed. Fur = 1,
i

conered area of the work<hop would comprise:

CRAMPIC given the

Cirins \‘.!'FL dred Hrom Tihle T R
5 ge gied Gl
Teacher™ room G
Washing space 7m?2

Totad: 3:2m=

Ways of arranging this 1otal covered spave are shown
in Figures 3 and 4.

The de
i the mu!tlpurpp,\g workslop provide both a challenge
and opportunity to the teacher.  One alternative 15 to
treat the subjeet fields as water tight compartments and

ctaled layout of work stations and equipment

ciach of '\\‘a,md‘!\x'vrk
in fact would bz cr mng& ¢
but without dividing walls betwszn them. D[Hu dnd
perhaps muore exciting pos reak awav from this
concept of separate activity s and emphasise ihe
similarities rather than the division batween processes.
One can think. tor example of cutting, joint and
finishing and arra the shop 1o show how these
processes are undertaken in soft and hard mauterials.

The workshaop designer is perhaps less concerned with
which of these aliz rndtm.s. are selzcted thun with ensuring
Ih 11 1 satisfuctony
. whittever

s ILJ

7. Ergonomics and Workshop Desipn.

Ergonramics x\ an:;:rn;d \\nh Witys nl 1mprmmL “1L

R “ar amtt
wn of for opt

consideratd Laveut 1y
understanding ot children™s bndv
,,,,, be designed for convenient
working, the provision of illumination levels that permit
the execution of the task having regard to its degree of
fineness and of the creation of a suitable thermal environ-
ment  ar important point in the warm tropics where
manuual work results in the more rapid onset ot heat
stress than in tempzrate climates.

olves
pulurmmu an
sizos so that benches ¢

CERAMICS METAL

2 M

TAQTAL 40 PLACES

(ip PER FIELD)

5TORES

W00 WE AVING

HAND
WASHING

WORK

SPACE

MULTIFIELD LABORATORY
SUITABLE FOR CEYLON

RIC

LOCKED STORAGE

INDUSTRIAL ARTS CURRICULUM

, FIGURE
5]



Petailed Livout can best be determined by the analysis — . —_— —

of the movements resulting from the operation of the W @ o i

teaching and learning activities through  association oz g ELEMENT OF

charts.  Figure 5 indicates how this analysis can be 3% =3
undertaken for a simple woodworking area of a multi- 22loa ACCOMMODATION

purpuse, workshop, It shows that the point to which o={Z= , . i

most movement tikes plice s the teacher’s bench and 3 | 16 |BOOK & BAG STORAGE RACK 3
thus, to smve the time associated with movement and 2 | 31 |UNFINISHED WORK STORE

1o make the best wse of the time available for the lesson, "y | 73 |WORK BENCH

the teacher’™s beneh should be pluced in the centre of the 3 6 |ToOL BOARD ] Z 1
sorkshop. This i.slthc S0T4 }'ﬂ' Lm\;nﬂ'\_&;‘ﬂiii‘!?;ll _ salution 7 . |GLUEING BENCH 7 E;
that chrvr lhrnugnr un.gll}'alé ;muLﬁ;' lE?:E“, l_ﬁc‘!iC;llCES the s | 8 |FINISHING AREA A 6

need 1o study afl workshop design situations afiesh. — - — 8 < >
Around the teacher’™s bench, movement eriter 3 116 GR[HD;R AU \2/

the placement of the students” work henches, whilst the 6 | 6 |BANDSAW =~ _

fess frequently used elements of cquipment and accom- v | & |THICKNESSER ~0
moaduation are arranged logically around the circum- 4 12 { SANDER .

ference of the workshop.  Indesd the work “circum-

terence’ itself suggests that the best form for this workshop
nright he circular rather than square.  In most countries
ol the R
that u square solution will be preferred.

ion, however, building technology is such

Where muachines are  involved., the ceriterion  {or

arrangement might he flow of processes and Figure 6

illustrates the results of aceeptance of this need.

. CERAMICS g

! WEAVING

METAL 13M

HAND .-
WASHING

MULTIFIELD LABORATORY
SUITABLE FOR CEYLON
INDUSTRIAL ARTS CURRICULUM
FIGURE 4
ERIC
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With the {uture in mind, it will be important to tiv as
little of the furniture and machinery as possible.  The
flexibility of the workshop will depend on this.  Like-

wise. the provision of services for machines can best
flow at ceiling level rather thun in ducts in the floor.

Connecti can then bhe dropped to any point when
changes i need 1 the alterations of the

structurc-oiien a reason given unst change and a

cause of expensc when change oceurs,

other dimensions for convenient

The her
working are illustrated in Figures 7. 8.9, and 10.

Nlumination i~ an important aspect as. in most
workshops. o variety of levels of Jighting are needed.

Fine work requires much higher levels than coarse and
where the tllumination is daylight. then
workstutions for the finer wsks cun best be locared

sotirce  of

PLANNING

irser work

levels are higher and
HAA

near windows where
arranged in less favourable situations
windows.,  These tllumination needs have to be reconci-
led with the layvouts resulting from study of association

charts as mentioned above.

iy from the

The quality of illumination is also important and
glare should be avoided. When ritises his
head having worked on a fine task und looks out of a
at i bright wall or at the skyv, he will sulfer
Windows in workshops might thus well be

u student

window

discomtort.
placed at somewhat higher levels than is the case ir
ab the children are

srdinary classroems where, in ge

not sat to fuce the light

High level windows however, pose a thermal comfort
problem for. when opened. they will not. in hot-humid
situations, provide the flow of air over the student’s

T00L BOARD

TIMBER

UNFINISHED
WORK
—4 LOCKER
Q
=
- <
I
TOOL
GLUE BOARD

O

STORE
—_—
FINISHING
STORE
FINISHED
WORK - !
T R
SANDER
i UNCUT -
TIMBER
STORE

ERIC
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FIGURE 6



ME TAL WORK
basic activities and heights of

working

surfaces

are delivered by lorry.

"MEAN |ELBOWA&
HEIGHT [VICE TOP
HEIGHT

WAIST
HEIGHT

BENCH
HEIGHT*

5 Hlcm®| E  (cm®

W {ems)

jEﬁ (cma)

136 -}

T4

64

13 Tl | s 77 7
" we ez | 80 75
5| ;.sz L 96 | 83 B
16 157 | 99 85 | 82
17 et oo 87 e

# ASSUMING UISTANCE FROM TOP OF
JAWS
FOR QTHER
wiLL Bt

TO BENCH TOP

NEEDED

ERIC
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15 17 Cms

viICE

YILE SIZES AN AUUSTHMENT
IN BEMNCH HEIGHT

FIGURE 7

skin which is so essential if cooling is to bz achieved-
This problem can ke overcome by the provision of
pierced brick or blockwork at low level in the external
walls. In hot dry climates, windows will normally
be closed and walls shaded from the sun or, ulternatively,
made thick enough to retard the penetration of conducted

hent.

They also need supplies that
There is o strong case to be
made. where site conditions permit. for locating them at
1y from teaching accom-

usually a noise source.

cround floor level and well m
modation where quict is needed.

WOODWORK BENCH
basic activities and neights
of working surfaces

r in | MEAN | ELBOW
AGE IN HEIGHT | HEIGHT
YEARS 4 Tl A
S=H(Emi)

"BENCH
HEIGHT

B.(cms)

a2 136 8 o
3| e T 89 79
1% T es | 92 | 82
5 | sz | 96 | 86
T 157 99 89

717 - léi

SAW

'RECIPROCATING

NO DOWNWARD
PRESSURE

FORWARD &
DOWNWARD
PRESSURE

FIGURE 8



ELECTRICITY
JASIC ACTIWVITIES AHND HEIGHTS OF WORKING
SURFACES

(ace m [MEAN | BENCH [BENCH AT] SEAT |
: EigHT |HEIGHT IS(TTING/ [HEIGHT
HEIGHT 15 171ING |STANDING |

5 H{cms) B (ems) |BS (;'rnﬁ;}r -

VEARS

12 | uvs 60 77 |38 |55 |

GENERAL CRAFTS
HEIGHTS OF WORKING SURFACES

R ~ - —
13 141 63 80 39 |56
14 | 146 65 B3 41 |59
5 182 | 68 | 86 |42 |60 |

16 | 157 70 89 |44 |63 |

17 BT 77 | 92 45165

I — - = —

NOTE
THERE SHOULD BE ~O DRAWER OR O TrER
ORSTRUCTION UNDER a SURFACE CORRECTLY
LOCATED FOR SITTING

SiT
STAND
REPAIRS
JWIRING

L
SERVICES
EQUIPMEMNT

AGEV ,Ni | ;ntr;VH WEE’P;CHi éEF;CTHrH% 75;1_'_1
o - - | HEIGHT |5ITTING B
YEARS ;HElGHI SITTING |STANDING HEIGHT

{SH EﬁE B cme Q.Sé}ﬁs: Aleg

77 |38 |55

12| 136 60

13 | 1 | 63 80 |39 |s6

T 146 55 T Bz 41 | 59

. 15 152 | s 86 |42 |60
6,157 70 83 |44 )83
7o ey [z | 92 [45 (65

NQ TEf
THERE SHOuULD 8E NO DRAWER OR DTHER
OBSTRUCTION UNDER A SURFACE CORRECTLY
LOCATED FOR SITTING

SIT
STAND
MODELLING
J/ BOOK_
CRAFTS

Prepared by D). J. Vickery , May 1970

E MC Q wkularatne & Co, Lid,, Colombo 10, 1784-6-70.
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