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P LEFACE

Tuis ie an enqguiry inte the prineciples of
the instructional role of tnglish in Tecivioloygl -
cal bducation in Indde. 1 ster ¢t with the assuup-
gjon that a teaching prograumne in any gituation
has principles of its owa $0 govern it, wud that
thljehateuchiug as instiuctional languuge in
teclnological cducation in Indlia ¢iu be exanined
independently os Sucki.

The deiinitive need for technology for india's
progress and the deteruinate roie ol English 3n
tccimological ecducation in India necessitates a

v”?é;organisatiOu in the teaching of knglisi: to scien-
ce and tecimological studentes, in the direction of o
practical approach to the teaching of English and
a pragmnatic objective for ingligh Lan;uage Teacuing
Prograume the knglish Language Teachinyg prograuisie
in technological education is, ot preseant, not rve-
lated and adapted to the precise needs of the siu-
 dent's wajor study, and, uence students with i
| proficioncy in bunglish find the prograunne lacking in

| purpoge, and thoge with iow proficiency neot helpiul «



As a teaclier anctively involved for a decade ian the
inzlisi Lenpguage Teachiing prograuwiie in tecunotoyical
education, and, as vne fortunate tv heve been a stu-
dent of science, I Lave folt, with the students, the
insuffictency of the prograwue and the need for a
re-oriented pragmatic approacii. there is, therefore,
the need to explore the pragmatic approach to Lnglish
Lanpguage Teccuing in toclinological education with spe-
olal reference to the Indian situation.

In technological education, oven in the Lnglish-
gpecking worid, the functional role of the lansuage
was cuphasised aus far back as half-a~contury ago. 1n
technologicsl education in Gernany and fmssia the
functional role of the English language is exploi ted
for enabling siudents to usc it effectively for lib-
rory purpose. liowover, the work dome on the function-
al approach to lnglish Langunge Teaching by American
and lussien scientistes and tecimologists 18 not rele-
vant 10 the Indion situation. In the Auerican cone-
text bnglish is their wother tongue as well as the
mediuniz of instruction; in the lussian context it is
neither tie nedium of instiruwetion nor the mother
tongue; in India, it is the mediunm of instruction
and not the mother tongue.

brawing on uy training, capacities, and OXp e

rience, for what tuey wre worth, I projoge (1) to



exanine the principles poverning the functiongl
approach to Inglieh Languisge Teacuing as instruction-
al language; and (13) to deternine the pedagoglcal
gstratecys. I shall confine nyself to tiose problois
which the students ot tectmology genuinely have. Ly
laboratory shell be the DBiria Institute of Teclimology
and Science, Pilani, since it has o crosp~pection of
student population drawa from all over the country
efijaged in teclumological study.

To arrive at vilid conclusiong it is proposeu
to cover o fairly large speetrun of student popula-
tion and Inglish Language prograuies. with the variety
of courses, the different levels of proficicncy in
Enplisih, and opportunities for experinentotion avail-
able at the Birla Institute of Tecimology and Selence,

I bolieve the study would yield rewoarding results. Ap
I expect the conclusions to be of fundauental in-
portance in the teaching of Inglish in tectmologieal
ecducation, they would undoubtedly be of iumense value
to teclmological education in India.

In *tochnological cducation'! I have included all
faccts of techmological cducation as seiontific and engie-
neoxring studies. Hence, where the terug scionce, engilneore
ing ard tecunology have been soparately used, thoy have
been thought of as coumplomentary facets of technological

education, and whore toclnolozy alone bas been mentioned
: »

it is not exclusive of the others.
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vhapter 1

PECINOLOGLCAL EDUCATION Il INDIA

Technological “Jducation has a history, and Lag-
lisii as the medium of teclmological cducation in Ine
dia has a historical accident. Therelore, tho engui-
ry into the principles of the Ingtructional role of
rnglish in technological education in india would
ricsutliy counence with a briel exposition of the ori-
gin and pgrowtih of technological education in India,
and a flasti~back intoe the historical factore thut
have neceseld totod a foreiyin lwiguage to continue to
be the medlui of instruction of technmological cduca-

tion in India today.
contury

burlag the end of the 17th/and the beginning of
_the 1sth ccptufy Lurope mnderwent a mlstorical event
' called tho ‘Industrial Levolution'. This revolution
‘not only influenced the socio-oconouie status of the
westcrn countrics, bat mode ite impact on the very
fibre or civilisation- ineluding clacation. Tradi-
tional, classical and theological studies gave way to

science, enginecring and tecimnolugy 46 ceet the (ee

wande of ain industrialised society. The erafbsnen ung



artisans of that era who woere respousible iox tho ua-
king and mnaintenance ol crude nachiines, especially lor
war and rorely for peaccful purposes, who belonged to
the lower order of a less spceialised socicety, and the
genteel class who had knowledzo of the scicnces und
wore disciplined in organised thinking, wverged their
talents, tu wreet the challeiges of the indusitrialised
world. The interaction belwoen the pure sciences ond
skille of tho hand resulted in the reforation of the
educational patterns. The scientific and tecimological
education of today is a rosult of such a uwergoy.

Joun anderson's school for tise geueral ¢ducation
of craftsnen and ortisans founded in 1790, whici later
beoame the 'Royal Tdecimical College 0f Glussgow', was
the first engineering institution in Britein. In France
at about tuo same time (1794) Leole rFolytecisiique was
founded. Germany, though it started late, built a chgin
of teclmical institutes wiich provided ior tue teacuing
of all grades of men fxouw cruitswen to rescarchers. in
the United States of Anerica Bowdoin College was cestab-
lished in 1423 for toeclmical studies. By the widdle of
theo 19t century technical and gcientific study formed
the wajoxr part of university curriouium all over Europe
and Auwcexica.

ludia oxperienced ihe inpact of the westorn ila

dustrial wrevolution only ilate. Indien artiomms St



craftemen have been tittle affecteu by the indus-
trialisation in tue wesi. She tecimolopical and seicgiti~-
fie prusress that india attained prior to independence
wes designed o subserve thie vested interest of the
british rulers to run the aduinistration of tuelr colo-
nial possession. They inported the ready-unade techinvlo-
gy from tue west ior consirucvion of rouds, buildings,
rallways, ectc. 1his callced for training incdlaiio in sone
subordinute tochmdcal jobs,y 2ud tecimical sclicols were
sturted for the purposes. Lovper's idll College of
yecinology in Britain was supplying teachers for such
tecinical scuvols and personiel as supcerinteaulny engl-
neers. It is stated that such tecunical scliovls were
started in 1825 at Calcutta aid Bombay bat wo authentio
evidencos ure available. A teclnlcal sciuvol attacued to
thhe Gun Carriape Factory at Guindy, ladras, was started
as ecarly as 1842. At Yoviia a souool fox tratning overe

geers was liown 10 exist in 16864,

ENGINDLERING COLLEGES 1IN INDIA: fWae first engineering
college in India was an autononong institution naued as
Tacupum Engineering voltege started at iloorkee in 1347,
which offered diplomas in Civil Engineering that were
considered as eguivalent to degrees. This insvitute wag
later kaown as the ioorkee College. 1 Novenboy 1856
the teleutta College of Ulvil Bngineering was openeod.

This waus ro-named as tue Bengpl tngineering College in
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155%. This college aifiliated ©o the Calcutta Untiversi ty
offeredfliccntiuto course in c¢ivil bnsineering. In 1660
it was avalgowated with theo Presidency volleze and later,
in 16800, it wus shifted to 1ts preseit building belong-
ing to the Ubishop's Colluepge at sibpur . As tie plans

for a third ingineering colleze at Bowbay did not wa-
tericliso, the overseers' school at Foona was raised to
the roona College of Eaginecring esftiliated to the Bou-
bay University in 1858 In the saue year the toclunical
schiool attached to the Gun Carviage Nactory at vuindy,
Nadias, wag uplifted to the uuindy vollege of Lngineer-
ing aftiiicited to the ladras Univereity. All these insti-
tutions offcred licentiate courses in Civil Ingineering
only. In 18380 when tue need was felt for enginecrs in
Mechanical it Bleetrical Ingineecering, these colleges
started apprenticesuip classes in these subjectse In
1887 the Victoria Jubilee Tecimical Institute was start-
ed at Boubay for training lieentiates in Lleetrieal,
deohanieal and Textile Lngineering. The Indian Ingtitutel
of Scleuco at Bangeiore in 1915 offeved cortificate and
associateship cources in Plectrical Engineoriang ueaded
by LUr. Alfred liay. Jadavpar College of Inginecring and
Tecimolopy, started as o rosult of tie Swadeshil Movewent
in 1807, offered diplona courses in Mechanical ond Clicui-
cal tngineering in 1908 and 1921 respectively. There

was general reseatment against starting Bleetrieal Engd
e R v -



neering courses ot the be_ inning of this centuxy sin-
ce ithere was very little deunnd for such porsonnel.
The electrical industry wos in its infancy and there
was scope for enploymcut of wen only to do siuj:le re-
pair work and matntain electrical racainery whiclhh wore
a few in nuwber, et Lydro gid thermal stetions. As the
electrical industry grew up ncee was felt for crection
and construction of electrical uacuinery, aud, in 1917
Pi. Modan Lohan slolaviya, tie founder of the Lanaras
liisdu University, started courses in clectriecal, Meciiani-
cal gnd letallurgical bngineering. The tuoWorla Mars,
particularly the second, acceleroted the pace of dovelop-
ment of tecinical education as one of the pre-reyuisites
for survival. Dy the end of the thlriees Electrical,
Lechanical aad udetalliurgical igineoring were started in
alwost all engincerilg oolle:‘_:es.1

Iin the period of disenchwitwent that followoed in-
dependence, tndla realised the unced for training eugi-
neerin; and technological uen to build the country fron
seratch, to provide the bare essentials of life und to
freoe her from want and disease. The factor that energed
from this aworcness botlh as a coneonitaint and a conse-
quence is a purposoiul atteupt By the Governmont of

india to apply the resourcos of geiontific intelligonce

1. The ileport of the University Lduc
13
U I. 1. 1 19. {-‘Over‘“ﬂeﬂt of Ind u.t})

on Coid spion
» Do 21U~




o Lhe solution of uer probleus, to adapt Lnewn know-
ledge and teecunigues o different situations in tie
countiry, aud a scieatidic cpproach to Man=power planning.

since then in India, as gluost overywierc else
i the world, edacational patteras have changed. As in
every tiiig clee, rovolutionary chahgice in the social
gtructure have called 1or basic changzes in tue concept
of education. As iadusirialisation based on tcolaology
pecaue an esscutial organ of our civilization, 1% Dbe-
came imperative for ludia 1o sive o« new dircction to lLer
edacational policies.

The lkeport of the Uulversity sraits couni ssion
with Dre. 5. Qodbalkrisiman as Chalrwan statcd:

nour lenders have drawn up uubitious plans for the
industrialication of our country involving expendlture
of crores o1 rupces. Qaey wish to luprove comnunicationsg,
develop systene of irrigation, distribute elcctricity
to villuges. They hLave large schanes 10r the iunprove=
ment of health and sanitetion. 11 these sclienes axe to
be reallsecdy we Lave (o incireusc itho numiber vf profe-
psional colleges, agricultural, nedical oand cagineering
10 produce the requleite uuuber of graduatos and set up
thuroughout the eountry tecimical schools which will supply
tiuo nuch iavger nunber of teclmiciane needod for tie
purpose, Por a fuller realisation of the democratic
principles of justice and freedon for all, we need
growth in science and toclmology. The prescace of the
guffering wiliione, iired, dicscontended, nentally in-

efficient is o challenge t0 us. Vhere bhuman cetvion ¢an
remove the ovils, inaction has the guilt of vice."l

Again, tho scientitic lon-Power Comnittee, oppointe
od by the Goverauent of India in lMareh, 1947, asgeseed

thie reguireneonts for scicntific and tecimignl personnel

T —— .

1. The Report of the University Lduecntd
b_ltepordy o Bhe University 01
Vol. I, 1949, Goverausent of 1ndia, ‘H‘O;l

Louni seion,
i1y p.4s.




during the next 5 to 10 years (1Y47-52, 1U52=57) to
meel the demands of the various uvovernuent dopartucnts
(Civil only, excluding befeiice), foxr scunemnes LOor expui-
gion of fndustrial and agricultural production, trang-
port, medicine, oducation and other fields in accordaice
wiiix declared policies of the vover:ment of India ’he need
of the couniry was estiupted to be lncaxly 7,000 (tuls
tncludes Lugineers, Architects, lctallurgiets and che-
sleal Yecunologists) in o=1U yeare, depenudiy; upon the
speed of tiuc constructive works undertaleiis 50 the yeur-
ly denand was expected to vary frow 5,400 tuv 2,7uv0 per
yoar. The outiurn ol Indlan collepces wus capected 10 bLe
1,130 per year. As iie prospective supply would fall far
below the Cemuhdy tue demand aceording  to the counitteo
could provably be mev if al lecast oie or two of tho PEO~
posed uigher technologicul dnestitutos were started as
early as possible.j

Likewlse, tue All India Couneil for Fecimionl Ldu-
cetion at its fivet wectlug lLeld in April~1ay.194ﬁ.consi—
dercd the jateriu xopdrt of the Sarkar Comuittee angd ei-
dorged the opindou that 0 weet indian's posteindepen—
derce needs f0x high grade bngiaeers, Teclnologisgts, etc.,
there should be establisued Lour egilonal Ldghier Techinje
cal Institutions im the Bust, West, south aud Noxrth, on

i« Qhe Heport of the Unhdversity Ld Ld
‘ SUG O / i
Vol. I, 1949, Goverauent of 1nd1m,‘;:?h:°mﬁzsgg§n234
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the lines of the blascachusctts Institute of Technology.
The Comuigsion appointed by the Governuent of India in
4945 with Dr. S. Radbakrishnan as Chalruan recommended,

among otuers:

(1} "that the existing cengineering and tecunologi-
cpl institutes of the country should be regard-
ed as national assets, and steps should be ta-
ken to improve their usefulness;"

(2) "that steps be taken to start without delay the
higher technological institutes for trailning
much needed ehpinecer-scientists and desipgn and
developuent engineers;"

(3) "that in establisiing new engincering colleges
or institutes, special consideration be given
to training which prepares students 1o becoune
competent and self-reliant, who will have the
jnitiative and courage to start new industries,
even if on a very siall scale”,

so, it is for its immediate utility value, for its iume-
diate relation to industry, agriculture, tramsport,
conuunications and public lLicalth thatl technological edu-~
cation has been oriented and foriuloted for India.

Nearly two decades latexr the Kothari Comuission re-
iterated the nrgent need "to trousforw education, to en-
deavour to relate it to the 1life, needs and aspirations
of tire people and thereby make it a powerful instrument
of social, ccononic and cultural transformation necessary
for the realization of our national goals."® It stated

in emphatic terms "A basic distinction between traditional

and modern societies is the developuent and uge by the

—t T W TR T T — —

i. The Report of the University Bducation Conus
Vol. I, 1949, Goveruweit of India, ugnugomﬁjgiion
’ e .

2. The Report of the Educnt >
EEET"E%_Thdia, Rr ion Couwiseion, 1966, Govern=-




latter of scieiice-based teciviology whicihh helps moderniza-
tioi of a,.riculture and the development oi industzriesss..
vhis close intoxtocking and interdependence beiweeil
science and tecunology is o charucteristic of the cou-
tceupoxrary world. In recent years, several countries bave
been able to raisc tiieixr uUNY very rapidly beecause of
their investment in vasic science, tecidaology and cduca-
tion. Ve are at a crucial stage in the progress ol de-
velopment and transforuation;....... For tine planued
development of tue national economy we lieed a Large=-
scale expansion oi eurolment 1In eangineering and agricul-
ture,nnd at tiue postgraduate level, in purec scieiice sub-
jects. ihe inerease has to be several tiues the present
eurolments."‘

In its Justitied concern for training the nuch-
needed persomiel institutions of eungineering and tecimo-
logy increased. The national couwmituent to teéhn010gical
edncation resulted in ihe establishment of the presti-
geous institutions of national importonce~ the Indian
Institutes of Technology, at Kharogpur in 1951, DRoumbay
in 4957, Madras in 1959, Kanpur in 1960 and belhi in
1961, Tig. §  shows the growth in the number of engineer-
ing colleges and institutione of techmology in Ingia

from 1842 to 1974. Fig. 2 shows the enroclment to engi-

1. The Rleport of the Education Con -
ment of Andie, pp. 6=-0. wission, 19665, Govern-
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neering and technological institutions in India for

the period 1924 to 1948 as reported by the University
Lducation Commission, 1949. Fig. 3. gives the enrol=-
ment into the institutions of engineering and techno-
logy tor the post=independence period. The rapid increase
in the number of institutions and in the student enrol-
ment reflect the phenowmenal growth of technological edu-
cation in the post-independence period. As against an
annual aduission of 3,000 students for the first degree
in 1947, the adwission capaclty increased to 25,000 in

1 As against only 28 institutions for first

196768 .
degree in 1947, the nunber rose to 119 for degrce insti-

tutions in 1974,

MEDIUM FOR TECIINOLOGICAL LEDUCATION
IN INDIA

Charles Grant, a Directox of the East India Com-
pany, rightly predictedat the turn of the 18th century
that the knowledge of the English language would serve
for the people of India as'a key which will open a world
to tihem of new ideas" and would in course of time play
the same role as Arabic under the bMuslim rulers. In-
dians having become theuselves, in due course, teachers
of English, together witi the use of English in publie

business, in a matter of another generation, expanded itg

1. idian Educational Documents

57 Since Ind
1971, The Academic Publish ependence,
DD 199-238. ers (India), New Delni,
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influence throughout India, as predicted. The provi~

sion for the introduction and promotion of knowledge

of the sciences in India, in the charter of the Dast
India Company contributed to strengthen the influence.
Lord wWilliam Bentinck's approval of Macaulay's biinute
proposing the promotion of European literature and
science anongst the natives of 1India and his resolu-
tion that the "great object of the British Governuent
ougzht to be the promotion of luropean literatuve and
science amongst the natives of India and that all funds
appropriated for the purposes of education would be best
employed on English education alone;" made Lnglish an
instrumnent of science education and the wedium of instruc-
tion.

Independent India faced, among other problems, the
problen of the national languzge and the problem of the
mediun of instruction in the univercsities and institutes
of higher studies. No ouher problea engaged educationists
and politicians alike. Besides, the Guestion becamo
so sentimental an issue that it was difficult to congi-
der it dispassionately.

Although objections t0 English were raised on the
grounds that it was educationally unsound to make g fo-
reign tongue the weans 0f acquiring knowledge, thai it
developed a split-consciousness in the individual gps well

ag 1ln the nation, many advocated the continuance of Eng
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lish as a State language of India and as the language
of higher eduacation because 1t cnabled inter-provincial
understanding which iIs necessary especially in these
daye of fast travel,because it 1is an instrument for the
continuance and fostering of the unity which it had
helped to create, because it is the key to the fundamental
jdeas of wmodern civilization, to modern science and phi-~
1osophy and the principal means of maintaining contact
with the outside world.

Recognising that India necded scientific educa=-
tion and researcii for its development and for tackling
successfully its probleus of poverty and disease, it was
felt that India adopt a policy regaxding wedium of ins-
truction for science and teclmology, which will give
speedy results. While advocating tae desirability of
euploying Indian languages as wedia of higher education,
India adopted Dnglish as the medium of instruction for
technological education until the regional languages are
fully developed to serve as medium of tecimological edu-
cation. Thus the role of English as the wmedium of ing-
truction of technological education in India is pragma-
tic, and the teacher ol tecimology is concerned with the
constraints imposed on him by the use of 3 foreign lan-
guage, and the English-language teacher is likewise cop-
cerned witih the problem of teaching English expressly for

its use in learning technology.



17

Chapter 11

ENGLISIH AS INSTRUCTIUNAL LANGUAGE IN
TLCINOLUGLCAL EDUCATION IN INDIA

IEnglish is not only an international pelitical and
business vehicle of communication but is, as well, an
internmational technological vehicle of communication.
The 1968=-69 report of the British Council says:

"English is the language most used for coumuni-
ting faocts, and so a main factor in scientific, tecimo-~
logical and econonic progress and the principal language
of economic atd. Jalf of the world's sclentific lite-
roture is written in it. 1t 15 the language of wost
computers; of nuclear laboratories in Drazil; of the
Swedisli ball-bearinyz firm SKI for its operations even
within Sweden. It is tihe principal neans of spreading
ideas and values, the wain language of salesmanship for
Japan and Germany, and tie prime language of debate 1n
the Unlted Nations."

Technologically self-sufficient countries 1like hussia,
Germany and Japon whose languapges are adequately equipped
for technological content and communication, provide
courses of study in lbpglish as a library language in
order to enable their techuolopists share the tecuno-
logy of the Lnglish~speaking countries, and communicate
their own technology to them. Although Russian, German
and Japanese iatch English as an adequate, precise and

efifective vehicle of tcclnological content ang cornsunica

tion, they just cannot measure up to Inglish asg a
n

effective means of international technclogieal COLiY i
RETUI] CQ -

tion. Such a language is serving India as a pole t
‘ e to

va e vhnio 1
ult over tue tecimological gap hetweon India ma 4
' ¢ 1e
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west and certainly not as a mis-fitting crutch for
limping our way througzh.

There are weishty reasons for knglish-language
learning and teaching in higher cducation in India.
Speaking on the language problem in India at the Central
Institute of English, llyderabad, on Jduly 22,1963, Jawaharlal
Nehru, the then Priue Minister of India, spelt out the

reasons:

"English is a very widespread language gnd a very
inportant language.....bnglish 16 probably spoken by
the greatest nuuber of people. There is a £ood deal that
other foreign languages have to teach us which 10 one
luizuage can teach us as well as bnglish.....Now apart
from the fact that English has a background in India
which should be nourished and the fact that Dnglish is
a very important and a very great language, spoken by
a great many people all over the world.....ili is of the
utmost importance today to know what 15 heppening in
the rest of the world. The windows of our minds should
be open to then, and the best window is that of language
.+ess.NOow the language 1link is a greater link between
us and the Inglish-speaklng peoples than any political
1ink or commonwealth link or anything elseece.."

The above reasons are weighty enough oud boldly
stated with clarity and emphasis by one who knew what
he was saying. These reasons in theuselves sre suffi-
cient for English to find a place in wniversity curri-
culun in India. Howbver, the reasons stated above do not
speak for English ag instructional language in univer-
sity education. [For the reasons mentioned by Nehyu, it
is possible to study English independent of it being

the instructional language in university education in

India.

knglish as the uedium of instruction in teci
mno-
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logical education in India has & Jdefini tdéwve role.
Enzlish is the medium of instrucuiuva ol teocunological
education in India because (1) modern science and tecimo-
logy are essentially the product of the Vest, {ii) 1t
is the language of authoritative standard texts,
(i1i) stancard text-books in the Indian languages do
not exist. (iv) Indian lanvuages do not have as yet the
gcientific terminology, and (v) scientists and technolo-
sists cannot keep abreast of recent developuents in the
Indian languages.

Yet.Jdawaharlal Nehru's reference to English as
the 'window on the world' when applied to the context of
technological education is not meant to serve as just a
library language. In India, in tecluological education,
Englisu is the mind's eye t0o see through the window.
The inclusion of India under categzory II countries using
English for special purposes is a sweeping pgeneraliza-
tion by Dr. B.M. Lott of the British Council in his
article ENGLISH IN THE TEACHING OF SCILNCE AND TECHNOLOGY
THROUGHOUT THE WORLD'. For technological education through
the medium of English 'library language' acquaintance
is most inodeqguate. When it is found that even near-

native competence in English is inadequate for techno-

logical study, and when in Inglish-speaking countries

1. CILT Reports and Papers, 7 Dece
for Information on Language Teaﬁyer 1971, Centre

ing ;
for British Association £ and uesearch
p.13. for Appliea Linguistics,
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itsell spccial courses in Englisi are offereu ior techno-
logical purpose, it 1is being unrealistic to expeci that
acquaintance with a language for library purpose 1is

sufficient to pursue a professional study to be 1oliowed
by & professional career.

Peter Strevens in his article ALTERNATIVLES TO
DAFFUDILLbi has pointed oui that the organised instruc-
tion in kEnglislhi teaching atv school is largely inadequaite
for the needs of tocisological education in non-English
speaking countries. The rcasons he offers apply only in
part to lndia. lils reasons are;

(1) "wost of the English they were taught was
jrrelevent, to scientific or tcechnical work",

(2) mthrough electing to study or trai&?science
or technolopy, rather than in the arts, in very many
cases they were thereby relegated to shorter or less
thorogﬁh instruction in Bnglish, or even to no Lknglish
at all"®,

(3) "™the teaching of English is organised o

. X - n ti

assuuption that lnglisi Is an arts subjec% with geneﬁgf
educational and cultural value, and that the most able
learners will go on to study Engiish liter

university level", ature at

(4) "the teachers of English are trained in 1lite-
rature; the syllabuses and examinations generally lead

up to a literary or pre-literary training, th
is informed by the values and symbols ofbiiteiazﬁiZET“g

(5) "the courses that set out to teach Eng

for practical purposes 0f comuunication where sﬁtasgours
exist.they are almost always reductions from the orthodq %
humanities courses, rather than newly-planned syllab o
for new catizories of learners", and yilabuses

(6) "much time is devoted to practices such as

i. CILT Report and Papners, 7 D ;
tel eceuber, 197 : -
' [ 1
éﬁfziﬁﬁtiono gn Language Teacuing and éesgggﬁgeffor
ssociation for Applied Linguistics fép gr11
'] LI Al .
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thhe writing of essays (which are required to conforu
to a sub=litcrary genre) and reading texts selected
from a short-list of accredited literxary authiors®.

The first reason does exist in India. But it
taises the question whether the scientist or the engi-
neer in & non-inglish speaking country Las the saue rol}le
to play as a telephone operator or a tourist pguide or o
travel agent. MNeither e the scicntisthogfgagineerfof
the same category as & lathe operator or a weolder. It
has not taken into account the fact what no profeesion
is nowadays a closed-gnild as all professions once were.
rhe wan of science, the cngineer, the medical doctor, the
levyer ave to associate with their fellowemen apart from
weeting them 1or professional purposes only. Theyneecd to
be trained for the general purpose as well as ifor the
professional purpose. Just as thie nced has arisen flor
popularising secicnce so0 that the couuon man is acquaint-
ed with the discoveries in science and developuents in
technology by rendering themw in the language of the comuon
man, so0 also the professional men need o be trained for
asgociating with tiheir fellowuen iln the ordinary areas of
social comuunication. At the school stoge tue English
taught as bknglisu need not be relevant to scientific or

technical work. Inglish relevent for scientitic ung tecimical

study is scquired ot school through thue learning of scienc
z e

at school, which 1s necessary in India for 8tudents
' ! > l’ur-

suing technological educatici at the post-school gt
~ y age ®
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1he roasons that students "electing to study or
train in scienee oxr teclnology, rather than in the
arts, in very many cases tlhey were thereby relegated to
shorter or 1less thorough iastruction in inglish oxr even
to no bnglish at all™ does net auply to India at all.
6n the contrary, cnildren of tie upper uiddle class
elecl Lo pursue science or tecimological study and recelve
their sciool education in  good English wediuw schools
acquiring near-native competence in knglish. Uf students
adanitted to engineering wnd technological institutions
in india 7u.. cowe from this category. it is true that
of students who elect to 4o sclence or techmolozical study,
there are wany wio have not had any thorougl instruc-
tion in kEnglish, or any Lnglish at all, but it is not be~-
cause they elected to do science or techmological study
but because of national and political iesues; the study
of Lnglish is not coumpulsory in all Indign scbools’and,
in some non-English medium schools where kEnglish is
taughts the instrmetion is perfunciorily qiven,. liovever,
those who elect t0 pursue science orxy tecinological study
take up the svudy of science and mathematics at the
scauool itself, not nececssarily througin English, and, are
trained 1o some extent to the mental operations reguired
in scientific inguiry.

Strevens' third reason is again nog applie

able to

India. The +teaching o0f Englisi though not vell orga-
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nised, is not on "the assumpiion that inglish is an

arts subject and that the most able learmers will go

on to study English literature at university level”. The
general assuuption 1s that Inglish 1s a language nece-
ssary for pursuing professional courses of study, espe-
clally science and technology, and the most proficient
will generally take up sclience or technology at tiie uni-
versity.

lils fourth reasun is partly true; thé euphasis on
literature is not there; instead the cupbasis 18 on
ianguage, and vie teachiiy i8 dirccted to the language
aspects and not to the literary aspects, for the sinmple
reason tiat when the language IJtself bas uot been learnt
it is impossible to peep iLnto the eultural and literaxy
aspects.

Strevens' observations that the existing Lnglish-
teacuing prograwwes ior the new situations are not oriei-
ted to the needs that have arisen, and that they are, in
maly cases, oui-~dated, arve wholly true of tiie progranues
offered in technological institutions in Indig.

There is much confusion in defining the objectives
and deterwining the content 0of knglish language teaching \
t0 students of science and tecunology.

A major factor that is the cause of confusion is
the assuuption that coumiand of general proficiency ig

adequate for scientific or techmolopgigal education. Ey
= « Even
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in mnglislh-gpeaking countries scientists and engineers
veve Tound that commeand of the native tonzue which 1s

tho language of instruction does not contribute to co-
pnannd of the functional usage of the language for scienti-
fic and tecimolopgical needs. In the United States of
America interest in the functional usage of English for
scientists and engineers was awalened as early as the
tirst decade of the century. Y.A. Iickard of the Univer-
sity of california said lLali & century ago that the engi-
neering profession should sii0w wore regard Ioxr language
as one of its ingtrumenis of precision, and he was grati-
fied to find that most Amcricain institutions of engineer-
ing offered a course i1 Buglish, suid wany of them had
special classes in tire subjeet. Lven iiuing institutions
awakened to the need for offering a special course in
English.1 In 1947 twv teaclicrs of bnglislh to engineeving
students at tihe University of Pittsburgh, w.George

Croucir and Robert L.Zetler, went a step further when thiey
strongly recoumended setéing up a special svraduate teach-
ing prograume for potential teachexrs of kngiish in engi-
neering schools Ior enabling engineering students ac-—

quire command of the functional usage for engineering 9

i. fTechnical Writing, T.A. Gickard, Jokn i oo
Ine., New Yoxrk, 1947, p.vii., ’ wWiley & Sons,
2. Jd. of Electrical Engineering, De
Pp. 1182-84. 2y decembexr

1947,
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observation and experimentation aind deals vithh the
functional usage of language for scientific processes,
quantification and specitication. This dificrence in
the approacih ie hignlighved tOo siress taat wucihh of the
contusion in defining che objectives and deterumining
the content of Lnglisa-lainguage teaching is, i, no
small measure, due to the firm belief that Englilsh-
language speclialists alone have the professional expe-~
rience of language teachiig for the special language
problens of scientists aid enginecrs. On the contrary,
it is the scientistes and engineers who have the prefe-
ssional experience oi the language problcms of sclentists

and engineers.



27

Chapter III

fliE INSTRUCTIONAL CONTEXT IN ENGLISH-TEACHING
I TLCINOULOGLCAL LEDUCATION IN INDIA

vhile tihe basic principles of Inglish-teaching
as a second—-laaguage and English-teaching as a foreign
language are realised and accepted, English-teaching as
instructivnal language 1is, at present, rcgarded as
interchangeable with English=-teaching as a foreign
language to adult learners. The result is that ihe
principles opplied to English-teacning as instructional
language are tinose applied to Lnglish-teaching as a fo-
reigin language, tue only added consideration bormne in
mind being that the learners herc are adults. The situa-
tion that exists in techmological education in India is
altogether different frou that which calls for Lnglisu-
teaching as a foreign language or Inglish-teaciuing as a
second languapge. Yhat the learners here are adulis is
not tue only differentiating factor, though an important
one but ior reasons other than that whichfeve being
talken into account in the languapge waterial offered to
theun. The faetors that moke this situation distinet from
the other two situations in India are:

1. Objectives 0f techinological education:
'
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2. the wmedium of instruction of tecimological
education;

3. the role of the instructional language;
4. the motivation aspect of the learners;

5, tiue heterogeneous body of learncers with profi-
ciency in Imglisu at diflerent tevels; and

. the tine avaitanle for tecumological training.

1.0BJECTIVES OF TECUNOLUGICAL LEUUCATIUN

Teclhnological education is, to begin with, socio-
econonic oriented. Tecinovlogical education for India
nas for its goal the pressing dewands 0f the sociecty.
ror a developing country like India tecinology is the
pace-naker 10X prozress. Tecimological education is tuere-
fore peared to its iumediate utility value; for its inue-
diate relation tu industry, agriculture, transport, comuu-
nication, public health, in short, public service. The
education of students of technology is geared to the
attainnent of a pre~deteruined objective "to collate and
disseninate effective ideas, methods, tecimiques and in-
formation as are likely to promote the meterial and in-
dustrial welfare of India, and to train young men and wo-
men able and eager to create and put into action such
ideas, methods, tecimiques and inforuation." (PrOSpeetus,
Birla Institute of Technology and Science, Pilani (Rajas-

tha,n) .

2. THE MEDIUM OF INSTRUCTION IN
TECHNOLOGICAL LUDUCATION

Inglish is the medium of instruction in technologi
ogi-
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cal education in India not only as a coumuon basis of
comnunication to surmount tihe linguistic diversity in
India, but as the only langsuage that mnakes study of
science and tecimology possiblie at all in India. lience
Mr. Nehru, when addressing a unceting of the State duca-

tion Liinisters, held a2t New Delhi, on Scpteuwber 2,166

said:

"It ie patent to me¢ that......manpower for in-
dustrial, ecientific ond agriculturel purposes cannot
be trained in any Indian language in the foreseeable
futureeeceec.s.It is absolutely clear to we.......that
the scientific end tecimological training unas to be
given in English."

3. THE ROLE OF THE INSTRUCTIUNAL LANGUAGE

The 1nstructional language is used
1) in the eclass-room lecture, where tue student is
introduced to the thueory and to the instruuents
of operation;
vescvibed and
2) in tiie books which ar-Aroferred;
3) in the reports of the studeni's practical works; and
4) in topical discussions, sewinars and syuposiuus ,
(1}(a) In the lecture-classes at the under.iraduate level
of techmmological education the student ig introduced to
the technical insitruments and aids, to the phenomenon at
work in a particular situatlon, and to the derivation of
the formula applied. When once the phenomenon jg under-
stood and the formula is derived, further knowledge is
gained from actual practical work. The 1

alguage usged ig

mostly descriptive and is not succinet. The student's i
1t's in-
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volvenent in the use of the language in the class-roon
is in his comprechension , which is of minimal difficulty.
(b) At the higher levels (postyzraduate) of technologi-
cal education, language 1s just a link beivcen long wa-
theuatical and physical derivations; and, as one advances,
more notrtions and symbols take the place oi the linking
mediugﬁtself, and language gradually retreats to dis-
appear. A few winutes' serutiny of a blue-print is suffi-
cient to give the engineer or tecunologist enough in-
formation that would go into pages of written waterial if
translated into language.
(2) in books on technical sulbjectls, language plays the
same role as in the lecture clasgses but 18 precise and
succincet. iiere again the student uses the language for
comnprebending the informgtion in the book,.
(3) In the reports of the studeni's practical work
the student uses the language to deseribe the tool or
instrument or apparatus or tiie machine as the case may be,
and ©o describe the object and procedure of the practical
work. The practical wogk itself leads to results which
are mainly !mwei'icai':i'um. which do not reyuire the use
of words for further processing. These figures obtained
frow experiluents straightway go oan to the slide-rule gnd
grapn-sheets of the student for couputing. The student

nere comnunicates the information he has received partl
‘ : y

through languapge and partly through Ratheuntical comput
: a-
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tion. liis involvenent in tue use of tue lunguage 1s

in his self-cxpression which is of increased difficulty.

(4) In topical discussions, seuinaﬁs and symposiums,
1

tiie students involvenent in the usc of/fknguuge is both

in his comprehension and ew—cxpression. lercein e

fuces maximal difficulty as both tihwese responses take

place sequentially.

Thus language plays a definlte practical respon-

give role in the instructional context.

4, THE MOTIVATION ASPECT OF THE LEARNERS

An important factor of the instructional context
in Inglish-teaching progranmes in technological education
in India is the psychological element: the psychology of
adult motivation and the relevance of the programmes of
study.

In order to be effective teaching programues at
all levels of education need to take into gccount the psy-
chological factor of motivation. iotivation is the urge
which initiates activity in order to realise a specific
goal. Goal and purpose are necessary for activating a
learner to a high degree of effort. At the immature level
the instractors need to instil wmotivation which consists
in providing inmrediate satisfaction from the activity it-
self that inflates the cg0 0f the learner, but at the
mature level tuey need 0 exploit the motivation

already

thiere in the learner which is the realisation of nig 4ol
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In a tecimological university, of the factors deternin-
ing tiie status of students as inuerited potentiality,
acquired capability, general jntelligence, motivationg
attitudinal orientation, cultural background, linguistic
aptitude, to mention the uajor ounes, motivation glone is
a constant. Students in teclmological education have a
positive attitude to lecrning. They are primarily career
seclers.They are concerned with equlppiug tueligcdves wisu
asueyuate knowledge for the cerecr they have in wind. That
they arc fully motivated 1s inferred from obvserved beha-
viour;iq&heir earnest cndeavour to attend all classes, to
accept assignments and perform them, to uect thcir teachers
tor help and guidance, in their intenge application to
taeir study and in their coasistently good performance in
tite subjects that equip them Tor thelr ecareer; they have
entered willingly on a long period of preparation during
which they foregzo many imuediate satisfactions and plea~
sures to attain their long-term goal; and, they necet
willingly their difficulties and problems. They have
drawn their motivation from the wost potent source, name-

iy, determination or the will to learn.

5. HETEROGENEOUGS BODY OF LEARNLRS

The student-input into an institution of engineer-
ing and technology is not a homogeneous sroup. They are

= b}
4

and raral environuent, of varied socioc-econumic standi
1ding,
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with cultural divergence as a result of the wulti-cul-
tural facet of ihe nation as well as irom the fusion of
cul tures resulting from the displaceuwent of people frou
static agricultural status to the dynamic industrial sta-
tus.

The University CBducation Coumwzission, 1966, reports
that of the studenis adunitted to institutions o1 tecimo-
logy in India in 1965, &67.2% students came frouw urban
areas while the remaining i2.8% came from xuial arcas;
68.4% students belonged ©o0 the upper widdle class while
31.67% to the lower middle class and others. Table L shows
the soclo—economnic conditions ol siudents aduitted to
technological/kechnical institutions in India in 1965 as
reported by the Universlty Dducation Coumission, 1966.

In oxrder to get a deeper insirhtinte the varied
socio-econoumic standing and the unualti-cultural facet of
the student population, and to correlate the heteroge-
neous characicr of studends to their proficicncy level
in English, I collecied and analysed the bio-data of one
hundred students at ithe bLirla Institute of Yeclmology
and Science, Pilani, aduitted in 1972, with whom I had
personal contact ilor a whole semecster during their First
Year study. The analysis shows (a) 78% siudents hagq high
general intelligence while 22% had low general intelli-
gence as ascertained from their performance

at school,

at the Higher Secondary Examination or its equivalent
»
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at the Institute, and frow .ersonal contact; (b) the
occupational status of the parents of 5Ty students was

of the professional, sewni-professional, managerial

and service categzory whilc that of the parents of 48%
was of busginess, clerical, faruing and other catcgory;
(¢) vb% students caue from urban areas while 345 stu-
dents came from suburban and rural areas; (d) the cul tu-—
ral status of T8% students was heiverogencous determined
from the indistinctive social habits, values and atti-
tudes of the cowmunity to which the individual belonged
and frow thosec of other coununitics wihieh be has acquired
and which nave become integrated into his personality
while that of 22% was homogeneous; (e) 73% students had
a developed personality inferred from the organisation
of the responses of the individual to variocus and varied
stimuli while 27% students had an under-developed per-
sonality; and (f) 81% students were fully motivated while
19% were partially motivated as inferred from observed
behaviour. I examined and ocnalysed the results of the
Placement Tests in English administered to students on
admission to the Institute, for the periocd 1964-1973, to
determine the distribution of the proficiency level in
English based on the mediun of instruction at school,
and to correlate the proficiency level with the 50Ccio-
economic statns covering environument ang Oceupational

standing of parents. Figure 1 ghows the heterogeneoug
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character ol a saumple of one hundred students admitted

in 1972 to the Birla Institute of Techmology and Science,
pilani, correlated with the proiiciency level in English
for the year 1972. Table IL gives the distribution of

the proficiency level in lnglish of the student-input

to the Birla Institute of Teclulology and Science, Pilani,
based on the mediunu of instruction at school, correlated
withh socio-econonic status, for the period 1Y64-1973. The
heterogeneous character is wmost pronounced in their le-
vels of proficiency in English. In 1072, 72¢% students,
who had adeguate proficiency, had proficiency, quantised
on the basis of the Placewent Test, ranging from 50% to
95%, and 28% students, who had inadequate proficiency,
had profieciency ranging from 6 to 45%. There was a ba-
rrier between 74% and 80% indicating a marked difference
pbetween those with adequate proticiency and those with
near-native coupetence. Fig. 2 shows the proficiency per-
centage in knglisi versus percent?gtudents for the year

1972.
6. TIME AVAILABLE FOR TLCENICAL TRAINING

Theophrastus sald that time is the most valuabie
thing a wman can spend, and Thomas Aquinas has rightly
pointed out that our knowledge is enclosed in tite order
of time, elther directly or indirectly; and so the time-
factor enters into our calculations. All our

Programnes
are therecfore time-bound,

Time being a comstent, it deternineg what aspects
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of a progzram.e should receive priority, why certain as-
peets should receive priority and how certain aspects
siivuld receive priority. If the progranwe has & well-
defined base and a well-defined target, time can always
be made available; while, 1f tie base and target of a
programue are ill=defined, the torget is tvoilorec to fit
ow the time available. The time availeble for teclno-
logical training is only five yearsg. There is much to be
done in these five years. S0 all the programwmes of techno-
logical education have to be optimised.

The wmajor study is so extensive, and, at the same
time, intensive that it uakes heavy dewands on the stu-
dent's energy and tinme. Unless the Lnglish prograwue is
an iwportant component of the cngineering study, tue
student is bound to feel that he is wasting a lot of uLis
precious time in learning souetiing irrelevant. Therefore
the English=language teaching programue should be neaning-
fully related to his major study. It should be carefully
programued so that it oflers a course of maximal utility

in the minimal time available.
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Chapter IV

AN LVALUATION OF DEXISTING ENGLISH
LANGUAGE TEACHING PROGRAMMES IN
TELCHNOLOGICAL EDUCATION IN INDIA

In February 1973 a questionuire enquiring into
the content of the existing syllani in Lnglish=-language
teaching was sent to all engineering and technological
ingtitutions in our country. The questiomyire also en-

guired into other details related to English-language

suth

teacningﬁas:
1) Nuwber of teachers in the Devartuwent of Engligh,
ii) Number of teachers trolned in teaching English
as a foreign language at the C.f.E.F.L, Hydera-
bad, or abroad,
iii) Is English compulsory and at what level?
iv) Nuwmber of years/semesters English is taught,

v) Number of contact hours per week for each course
’

vi) Average nuuber of students in a lecture class
and in a tutorial class, and

vii) Number of students offering Englisi during the
current academic year,

0f 119 engineering and technological institutions in the
country, 83 institutions responded.
The details of the syllabi offercd ang Other rela

ted factors are analysed in the following Table (Table I )
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TABLE 1

DATA ANALYSIS OIF THE SYLLABIL OVFFBERED IN

INSTITUTIONS OF ENGINDERING AND TLCHNG-

LosY IN INDIA

Teacher-student ratio 1:45 to 1:90

1.

II. No. vi contact hours per wecl:

contact iature Lecture Prectical/'iutorial
contact llours 1 2 Nil 1 2 3
Institutions » 2 ow t »
pexs*cent 68% 32,0_33,6 Eis‘,o 28.'0. 2¢;
III. No. of studentis per class (1) Lecture 15 to 90

(ii) p/T 10 to S50

Iv. Duration of the English Programue:

Semester 1 2 3 4 S5 » T 38 9 10
;‘;ﬁgﬁ‘é“‘ms 6 B8% 6% 6% 6% 6% 44 49 20 25
Ve Objectives of the ELT Programme;

Objectives : A B (] L

Institutions 89¢ 12¢ & 9]

percent i ‘ / (o "

A - No objective or vaguely iuplied objective.

"To impart the various language skillg and
to give practice iIn techunical reporg writing,»

C "To promote the ability of students %o express
themselves clearly and effectively in wri ting
and in speech;‘and t0 cnable the students to
acquire proficiency in comnunicating technie
cal ideas through teehnical repoxt writing;"

D Objectives defimned at guch a bish Jev >
abstraction that organisation of learﬁin?i
experiences seews not easy, ' =

vVi. Syllabus Pattemn

Yattern A B C 5
BeRELIgTIons a7 s o
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PATTERN A : lMechanics of writing

fords

Expressions
Preposiiions
Sentences
Punctuation

Comion errors
Paragraph structure
Essay writing
Precis writing
Technical Reporting
Figures of speech
Indianisms

PATTLEIN B:

Detailed study of one to two text-books of the
kind mentioned below (a2 few selections only):
David Copperfield by Charles Dickens (abridged)
A Farewell to Arus -
Ilnckleberry FFinn

Death of a Selesman

Darkness at Noon

Lord of the Flies by William Golding

Prelude to Inglisk by L.A. Hill

strife by Join Galsworthy

From Harwony to harumony

PATTEIRN C:

Same as Pattern B Plus
Non~detailed study of one 1o two of the ki )
texts mentioncd helow: “ge ot
Collected Stories ol Tagorxe

witness for the Prosecution by Apatha Curis

The Hall of Feme iristie
Stories by the Fire—side

The Woodlanders by Thomas lardy

Hurry on Down by Join VWain

Junior One-Aet Plays of Today

OLD WIVES' TALES by Arnold Bemiiet

PATTERN D:

Same as Patterin B/C Plus
Selections of poews

PATTEIN E:  Science based

The lal‘lﬂuage of scicnce and t PV -
14 24 - eclmolo,_y rooci
= 4 lster
= s Pace

style and special features. Tecuni
use of Latin and Greelk prefixes angal
tion and structure of scientitic

vocabularies~the

concepio-search for

suffixegs, Orgonisa~
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objectivitiy and clarity. Documentation znd Reference
Tecimigues. Oral coummmumicotion of scientitic data.
Logical presentation of ideas. Presenting a scuinar pa-
per. Teciuiical Reports, general principles of communica-

tion, mechianics oif writing a report, foruat, presenting
data by graphles. Informal, short repovr.s, iniormationgi

Yepuitly, ainalytical reports, special purpose reports in-
cluding feasibility study. The Research process— Biblio-
graphical tools,

The analysis of tiie content of the Lnglisiu-teach-
ing prograuues offered in tue engineering and technologi-
cal insiitutions in India, made available turough the
questioniwire yields disturbing discoveries:

(1) In the wmajority of cases the Lnglish-teaching pro-
gramme is a perfunctory instruction evident frou (a) the
absence 0of any objective; (L) the fossilised content
where even the ULD VIVES' TALwed find a place, and (e) the
slender teachinyg staff consisting of ounly one, or, at
the wost, two faculty members to wan the department.

(2) In many cases the objeetives are either vaguely
implied or ili-defined, oOr defined at such a high level
of abstraction that organisation of learning experiences
is not easy.

(3) There is the assumption that the student-input is
of a uniforu proficiency in English with the result al-
most all institutions offer the same programme to ali.
Only turee institutions in the country offer o relig=-
dial course to counteract the falling standards 1 Enge

lish ariging from the use of the regional languages as

the media of instruction at the school ,
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(4) in not a few cascs there is only a semblance of
innovation by the mere subgstitution ol uaterial of gene-
ral or literary intcrest with a were anthology of
scientific writing for teaching purpose, or the provi-
sion 0f a work-=-book based on scientific waterial, with-
out any scientific lucory or teachlng philosopuy to
syetenatise the approach and tite pedagogic sirategy.
(5) Where the progrause is related 1o the wajor study
of students, the inaginative innovation is offset by
ite impracticability because the object oi aiding stu-
dents to couprehend thc course content of tueizr wmajor
study cannot be achieved when the teaclhiers executing the
prograune have had no scientific background or training
whetsoever, and are ill-equipped to cowprehend techno-
scientiiic concepts themselves.
(6) The analysis reveals that tihere is no gynthesis
in the structuring of the syllabi; there is no functional
organisation of components that sihould syathesise a
syllabus.
(7) Institutions with well-defined base and well-defined
target devoted o longer period of time t0 tiue ELT programme
than the others, in other words tiwe was uade available
foxr reaching the target; with the others, the target was
tailored to fit om tiae iime available.

A few infexences thoit energe froim the analysis are
as follows:

(1) In the first place there is no scientific theory
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or teaching puilosophy to motivate teachers to orient
theuselves to /right approach.

(11) EBven where te:chers wish to re-orient themselves,
encouragenent, inspirational guidance, and opportunities
for enquiry and cxperimentation are wanting.

(iii) Instivutions affiliated to univercsities are
governed by the purescriptions of the university concerned,
This explains why the syllabiawe bhlue-printed and ste—
reotyped, and lacking in intellectual and imaginative
innovation.

(iv) rinally, the crux of the metter is, tire tea-
chers of Lnglish are bEnglish~languaze teachers exclusive-

ly.
Similar inferences wouid bpe drawn frow the Panel

discusszion a2t the All India Specialised Institute for

feachers of English from colleges of Lngineering and

Technology held at the Birla Institute of Teclhmology and
It

Selence, Pilani, in the suuwer of 1973,/throws further

light on the aottitude and approach of the teachiers to the

problem of Inglish-teaching 1qbngineering and technologi-~

cal institntions.

One member of the Panel said:

A "Yhat is needed ior our students of gcicnce and
techmology is a course in Lnglish without waking
it too literary in quality or too seciontific in
content. When we speak of scicentific or teclnical
English we cannot be blind to the irrefutable fact
that it is wostly the content and a few texrmino-
logies which malke it look scicntific or teeclmical
The linguilistic structures of the language are.the.
saime in ecience or literature. With a litile moye
frequency of passive voice, the use of gome per-
formative verbs and the pregengce of scientifie
terus do not wake a new Lnglish altogether,

When we devise & course in Lnglish forp :
of engineering we uust realizg what t;ezgenzzggents
They must be able t0 understand their subjec s are.
out linguistic obstacles and to CXpress t#eCtS with-
efficiently bota in speech ang writing.lgﬁsglgsgt
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hove sufficient coumand of Inglish to reason, dis-
cuss and argue & point logically. It is a uatter
of common cxperience that those students who have
a good command of English when they enter the
engineering college do noi have any difficulty in
their subjects so far as the ability of coumprehen-
sion and expression are conccricd. I{ 1s not a
kind of special Lnglish that gives thew this abi-
11ty, but the language as it 1is.

Therefore our main objective in giving a course of
pnglish to the students of engineering should be

to give them a very good training in gaining

command of the English language. WVhat is the use
of giving a studeni a specialised English when
he has no English at all? A majority of the stu-
dents who enter the enpgineering collegoe are found
t0 be lecking oven the fundauentals of the English
language. Inglish text books on pureoly scientific
topics with accent on 'Scientific English' will be
just snother scicnce subject for them; for, there
cannot be language without ideas and to draw a
herd and fast line between content and language

is unpsychological.

So I am for giving a two-yvear course in English
for gtudents of engineering. The syllabus must con-
tein the following four units.

(i) Prose(general): to give them the ability to
understand simple prose and express their
thougbhts and knowledge in both academic and
non-acadenic life situations,

(1i) Prose(scicntific and technical): to enable
them cumprehend scientific writing without di-
fficnlty and speak and write with greater
efficiency in their subjects.

(iii)spoken English: 10 enable them speak English
with proper pronunciation, stress and intona-
tion.

(iv) Remedial Englishk: to enable thew over pome
their shortcomings and achieve tie standarg
required.”

Another said:
"It is necessary for us, the tecachers of English in

technical imnstitntes, to view with :
needs of technical students, Ve Wilfe§§3232§s§aﬁge
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an a2ttenmpt to deal wjthLJPg ¢£2blems of exprescion which
ae Te JenY et 23§t ilecessarxy ior us

O resito Tue STuuwcads  Wule A4 wigiisd v uis

other subjects. Ve will have to strive for acileving

the instructional objectives for communicative

coupetence in the Core Curriculum to be Zfraned

oxr developed by us. It is a question noi oniy of

doing our duty well, but also of our existence in

teclnlecal colleges.

But can we, litcrature oriented teachers, fulfil
this high expcctation withiout any technical know-
ledge of the subjeet? Shall we not have to learu
new attitudes in order to teach technical and
scicntifie English? The answer to these guestions
is a cawvegorical ncgative. We camnot but remember
the saying: A little learning is a Qangerous thing.
We must certainly not attempt to teach a subject

we know very 1little or nothing abouti. What we can
and should reasonably do 1s to take the help of
ecience and technical teachers while evolving

the syllabus for different levels. We wmust decide
what we can teach and what we cannot. All teachers
on campus, including the subject specialist, must
become in part teachers of English. Unless this
situation 1s created, 1t 1s Qifficult to see how
the problem can bte 8Solved. The teaclier of English
can concentrate on teaching sitructures and non-
technical vocabulary involved and at the same time
rcceive help from the linguilst and the subject
specialists. There 1€ nothing wrong, 1f, in the
meanwhile, he goes on adding to his own knowledge
of science and t%ccimlcal subject. The quantunm to
be covered up 1s pretty wide. And the assignment

of only two semesters to the teaching of English
is 1ike offering a few vitemin tablets to a thirq-
stage patient of tuberculosig.

We have to evolve the common core of Luglish which
all the technical students mugt acquire. This will
golve the problene of the lack of enough previous
experience of English and that of expression of
ideas in that langudge. We can, then, cvolve integ-
rated courses whereby, besides precision of thought
and oxpression, the scientilic and tecelmiepl Con-
tent can be taught with and through the language
content. Here, we will have to collaborate with gub-
jeet specialists and,if possible, develop text books
directly out of the sclentific contens of the t
dents' courses. sbu=

Suggested Syllabus

Without using much technieal Jargon, we can enume
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rate sone of the essential itewms of the new sylla-
bus.

A text book designed specifically for achieving
the instructional objectives for coununication
skille. Lossong should be followed by new type
tests and exercises on language iteus.

The vocabulary introduced should help the student
to read and couprehend books on subjects of scienti-

Clearance of expression and sensible arrangenment

Procis writing, paragraph writing, description of
processes, classificetion, generalisation, expla-
nation, definitione o0f technical terus. Controlled

Description of tools, workshop practice and drawings,

Phonetic transcription and pronunciation and listen-

Knowledge of the marks of punctuation, spelling
grampar useful for scientific and technical wri%in
e.g. inperative forus, tenses, active and passive y
voice, direct and indireot narration, phrasal verbs
questioning, articles and prepositions. COnstructioé
involving the uses of it, unless, altlhough, wheneverB
9

Technical Report writing, Project writing.

Essay writing, Semi-controlled and free composition,"

Level 1 3 Core Syllabus
(1)
(11)
fic and technical nature.
(iii) €
of material
and gulded composition,
(iv) Technical Description
occupations and job work done.
(v)
ing practice.
(vi) icchanics of writing
etc.
Level II: Integrated Course
(1) Technical Correspondence
(11)
(1i1) Summarising and Abstracting
(iv)
c. A third sald:

"Before quantifying on the amount
of
Sﬁeﬁpgﬁﬁpﬁiﬁfi ?o examine whether tﬁgfiifg’ ke sroukd
glishh in engineering institutibnsa %§nuine
. WO
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concede the need, how much and what kind of LEng-
lish do we need? Who ghall define these nceds -

the engincering faculty orxr the English faculty?

And finally, what component of English, the language
or the litereture, shiould we oxploit to moeet the-

se needs?

The Edacation Coumulssion, in its report, defined
tue role of LEnglisih in new India, in anmistakable
terns. English, it said, would continuec for a long
time to play the role of a library language, a
language of rcfereiice. It will be a window look-
ing on to the world outside and with the help of
this medium we would have access to science and

teclinology.

The role of English having been defined, it is ob-
vious that it can only play a second fiddle in the
changed context. In emphasising its role as a lib-
rary language, it is understood Englisb will be
neoded for reading books and comprehencing the
gtuff that is written in IEnglish. Many linguists
have doubted this proposition whether it is advi-
sable to teach a language only for reading and compre-
hendion, Shouldn't the other basic skills ol speal-
ing and writing also figure in the goals we set
ourselves? The four basic skills may not be unitary
in themselves, but thex do serve as a guide to

help us in defining our needs:-

speak to whom and how? (Colloquially to friends
and family? Semi-informally, in connection with
one's profession perhaps to other Incdians? to

foreipgners?

Understand what? (Teachers, textbooks, lectures)

Read)what? (Text-books, iUechnical papers, novels,
atc.

write what? (Letters? O0fficial letters? Reports?
Exawinations?)

Teaching, it is inercasingly realised, should be
gituationally contextualised, and the questions
stated above help t0 define the situationgal needs

of English as a foreign language or secong langu

We certainly do not wish to prepare the StudE 2ge.
for every possible exigency. Our £oals must b o
realistic, and efficiency is possible only he
constraints are imposcd and a limitegq welg-ge;?ned
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area is taken up. There is a drawback in this atti-
tude, however, which we have to keep in mind. It

is difficult, indeed impossible, to visualise all
the possible siltuations a student will face, and
new situations way explode upon him, rendering

uls language machine or-limited language competence
ineffective in confronting new situations.

The existing position with regard to attainument

and proficiency in Inglish at the school leaving
stage also needs to bLe exanined. It has been worked
out that for effeciive comnaunication to take place,
a person cust have an active vocabulary of 2500
words and roughly 275 structures. This is laid

down as the target to be avtained by a student
when he leaves school and comes 1o the university.
The reality, however, is far shortof this requixe-
ment. Miss lielen Barnard ianvestigated the ativain-
ment level of the students of the Ranchi University
in & randomw survey and found that they had an
active vocabulary of 900 to 1000 words and their
mnastery of simple strucitures was very inadequate.
what is true of Ranchi area should be considerxed
valid for many other areas in the country, leading
to the conclusion that at most places wherever
|teaching through the Inglish language wedium is
lgoing on, effective coununication does not take
Slace. iigher education is in the grip of a real
crisls, and tnis is true not only in areas like
arts, the social sciences, natural sciences, but
also in the wmedical and technical faculties. Poor
conmnunication means poor comnprehension, and the
substitutce for tue siudenyv in such a situation

is to rely more on uninteliigeni wmemory than on

undexs tanding.

with this overview of the situation, and an outline
of the general approach I have in minq, I propose
an intensive course in English a2t all levels of the
engineering programize. In the syllabus proposed,
phonetics is not mentioned, but spoken English can
be integrated into tue programue as an incidental
item in the presentation of teaching material.

First Year
Need: Science-based Texts.

Suggested text-books;

1. Factual Inglish by Bruton
2. Lasier Seientific lnglish Prae
by G.C. THOMLEY tigce
3. Seientific Inglish Practice by
G.C. THOMLEY
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the stress during the first year course would be
on oral and written comprehension,grann&r and
ugagc, controlled and gulded composl tioii, des-—
criptioun of simple situations ovr operations., Stu-
dents should he required to read every uontih at-
lcast five simple abridged books in the Longnan's
gstructurel Reader series which have a graded range
of vocabulary, and they should be asked to submit
book reporis on a prescribed proforma.

Second Year
Teod: Scicnece and Enginecring based texts.

Suggested toxt-books:
1. The English we use foxr oclence
(lt.A. Close)
2. English for Engineexrs (C.Brasneti)

e &

In the second year, apart fron extending the field
of zranmar and usage, and comprehension the tea-
cher can forge anead wiith free cowpositioneSpe-
cial euwphasis should he laid on seanteinces, para-
graph writing, description and explanation, spoe-
cial types of exposition such as: giviag and wri-
ting instructions, letter writing and siuple re-
ports. Interpretation of texts {(mainly scienti-
fic); note taking; suumarising and precls writing
mey be taken up at this level.

The students shuuld, in addition, be regquired to
read atleast ten novels during the session, and
make o repori on a prescribed proforma.

Third Year _
— Need: English based on engincering texis.

Suggested text=-books:
The siructure of Teclnical English(lierbert)

By this stage, the requirements of formel gra-
umpmar and usage will bave been fairly well estab-
lished. The suggested text hook has grammatical
exercises whiclh will help to re~inforce what has
been done befoxre. In addition there is much in
common in some of thie vocabulary items of scien-
ce and engineering with the world of the layman
and an extension oX ieaning of the concepts ig '
desirable at tuals stage. Help can be had from th
suggested text book. ©

Further reading in wodern novels (atlea

s st 10) to
be followed by book-reports in the 1
proforna. prescribed
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Fourth Year or Final Year

The language of science and tecinolopy- register,
pace, style, aita special features. Tecuanilcal
vocavulary- tue use of afiixes. Urganisation and
structure of sclentific concepts. Docunteniuativa
aild ileference=-ieciuligues. Sewinar Papeis Techni-
cal Repoxrts. Principles of coumnunication. Various
otuer reports— inforual, analytical, special pur-
pose reports and feasibllity study. The Rescarch
process. Bibli iraphieal tools.

Text for study:

The Background of Scieace(Antihony)
Ten n2vals for study and report writing.

In our scarch for the making of a good engineer,
it is necossary to emphasise that his education
does not stop the moment we leaves the porxtals
of the university. The acquisition of Laowledge
and skill is a life long process and the atti-
tudes he imbibes and carries with him are worvre
inportant than the dedy of ianforuwation furnished
through the formal instxuction programme. The
training in lauguage, the ability to coiusunicate,
ig a part aad parcel of Ris education in forning
uls atti tudes, and by the eud of four years, the
engineering student will have cultivated wider
intercsts and reading habits wihich will give him
an insight into men and tiieir motives, human
problems and predicaiments like the alienation of
man from his environment, from the machine which
gives him his deily bread, the conflict between
clacses, the struggle for survival oxr for power,
It is these insighie which will help the engi-
neer to facc the many challenges his profession
jg likely to confront him with.® )
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VIEWS OF STUDLNTS ON LENGLISH-LANGUAGE
TEACHLING PROGRAMMES

The ecvaluation of & teaching prograwmue to be cor Pre-
Loencive and realistic needs to take into account the
views of students.

The views ~f students who have taken the Inglish-
language teaching prograunuesat the Birla Institute of
Technology and Science, Pilani, obtained through infor-
mal talks, discussions, straw-poll and through a formal
opinion-poll show that a majority of the students of
both near-native coupetence and adequate proficiency in
English find the progranuies excepting the progranme on
Report writing, unrelated to the needs of techmological
education. Of the four hundred and fifty students inter-
viewed over a period of five years, tunt 17% to 24% feel
that even a working Lnowledge of bnglish is sufficient
for them to receive technological education reflects the
impact of the programue. Although T0% students felt that
the implied objective of the programues is to improve
the student's linguistic ability, there wore as many as
37% that stated that the programwes failed miserably in
meeting the objective, and 10% students categorically
stated that the programmes including the Report writing
course wasted their time. 51i% students wanted only the
Report writing programmne to be retained and the remaining
programmeos to be eliminaied from the curriculum, 404 gtu-

dents wanted the total nuwber of wnits of English study
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to be retained but tiie emphesis to Le shifted to Eng-
1ish for technolopzy, and 2% students thought all Eng-
1ish programmnes slLould be offered on Audit basis. Fig.i1

ig a pie chart illustrating the views held by the four

hundred and fifty students.

Ixcerpts from students' expressed opinion make
revealing study. The excerpts incorporated are of stu-
dents who have secured "A" grade 1n the Lnglish programnmes.

"Phe LNGL A111 progranume was & little below the
standard of English a college student should know. Being
a S.C. student and couing from a school where there was
auch more euphasis on Lnglish than is necessary at that
age I found the prograumuc two to three years behind in
years. 1 meai gomething that we as echool children did
in the 8th or 9th standard. The practice classes were a
were waste of time wiere one had to write compositions
on Diwali holidays and such trivial, irrelevant topics.
The lliterature books were &8s already uentioned nuch
below standard. The 'Prelude %o English' was I think a
farce. I mean we are not 0 be taught the language at
this etege but to be kept in trim foruw. We are to learxn
gsomething higher, iniprove on what we have learnt and not
repeat what we learnt some years back. 1hen the book of
three plays. Well we ¢id something like that two years
back and for S.C. we analysed novels.

After covering the LNGL A1i11 course I found that
I had mot gained any more knowledge. But Lad only repea-
ted my previous learnings.”®

"] found the approach to this subject quite un-
imaginative. One wae expected to do the same old things
one had done years ago and that too with sueh lack of
interest that it tended to be a drudgery. Another impli-
cation of the unimaginativeness of this course was that
o student lost what interest hie had in acquiring any
more knowledge from the linguistic point of view. Ag it
is, engineers and scientisis are considered woefully
devoid of the faculty 10 express themselves, there is no
need to crush whatever interest & budding scientist{n ni
improving his powers of eXpression.” i ' 48 gl

"In my opinion the practice course of ENGL A111
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is perfectly valid as it improves our lnglish and makes
it easicr for us to cope with the difficult language
that we may come across in our furthor study of any
subject, Dut ENGL A11i theory course in ny opinion is
not required at all. lost students who come to BITS
come to becovne scicntists, enginecers, etec. aind not to
be authorities oan literature. Even if the authorities
of the Institute think thaet a certain Lknowledge of 1lite-
rature is necessary, the prescribed bonks defeat the
purposc. One of the prescribed books is of such & low
standard that I won't be surprised if wany schools have
booke ¢f a higher standard. Thus I think that only the
praectice course of LIGL A111 should be there."

nA4114 was an uniecessary ccurse., It was aiwmed at iwpro-
ving the English of the average student and the better
off vegetated. The text beok of Frose was L.A. liillt's

A Prelude to English, a&s thoroughly disgusting an antho-
logy es any. The teaching, at least in one section, wes
dull and no one paid ettention. Studente were known to
walk cut when class was in progress and the instructor
never knew it. The Drame pertion consisted of two good
plays by Barrie and Rattingan both (plays) nurderec be-
cause of the teaching. The practice class consigsted
essentially to my perhaps over-critical eye of learning
to answer questions aboutl the economic policy of Japan,
to write essays on *How I spent ny summer vacation' and
to compos€ letters to your younger brother telling hiw
about civilisation. The course actuelly had the audacity
to tell you how to write letters to people close to you.
I have always held that a 'personal' letter is a perso-
nal affair and the coaciing should keep its nose out of
it, the turther out the better."
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PIC CHARY ILLUSTRATING THE VIEWS HELD
LY IMOUNH LUNDRED AND I'TIPTY STUDENTS IN-
TERVIEWED ON Tills PROGRAMMES IN ENGL1SH
OFFERED AT THE BIXLA INSTITUTE OF TECH-
NOLOGY AND SCIENCLE, PILANI,

A
513

{ E5%
\V/B
/ 408
N

FIG, 1

-
-
s, R

Persons in favour of only the LNGL A2111 course
and eliminating the rest from the curriculum.

Persons in iavour of tlke sazume nuuber of courses
in teruwe of totali uiits for Lnglish but shifting
the emphasis to Lnglish for technology,.

Porsoas in favour of bhaviung tho programmes as
they ure without caanges.

Yersons reserving thelr comnents.
Persong who think all the courges should be eli-

minated from the core curriculum, and to be
offered on iAudil basis.

(For Questionnaire see Appendix 'A')
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WUAT IS ANISS

Lducation is a processed activily towards pro-
pregsion. There can be no progression if (a) there
is no clear conception of the learning experience al-
ready with the learner at the take-off stage; (b) the-
re is no clear, couprehensive and well-defined objec~
tive necessary for the talic-ofi of the leaxner on his
learning experiencesj;and (¢) there is no clear concep-
tion of tihe kind of learuinyg expcriences ox mental
discipline to be lumparied.

(2) what is seriously amiss with the existing
ELT prograunes is that there is no base 0z datun-lines
Phere is no clear concegption of tlie learning expe-~
ricnces already possessed by the students. The first
tosk therefore is to determine the datum-line, which,
in effect, would mean deteruining tie proficiency le-
vel of the situdent-input through a Plocement Test ad-
ministered to studenis on aduission.

(b) the target by siatewent or by iuplication of
the existing ELT programnies in lecimovlogicel education
in ndia is much too indefinite. The ohjectives as de=
fined are general stateuents, vague generalisations,
aond descriptions of broad curricular aveas. [t is not
pufficient to state, Lor instance, that the objective
is "to prowote the abilily to express elearly and effec-

tively in writing and in speech, and %o acqaire profi
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ciency in comwmunieating tcclnicol Ileac through teelni-
cal reportewritiing®, because (i) self-cxpression is so
couplex @ process thai even in a tecunological area it
ranpges frow expressing (ke content or the tecinologi-
cal study verbally and aou-verbally in oxal and written
torm to expressing new ldeas directly or indirectly asso-
ciated witih the major field of study originaied by crea-
tive thinking; so complex is the process that it ine
volves ¢ series of phases cach phase being a couplex
integration of skills, concepts end thougnt-processes;
and (ii) expression o1 best 1s oan inadequate vehicle of
coumunication; mueh of tie idea 1s lost in transit; a
thouzht does not impinge upon the receiver's wind with
the tresumesg and the vigour with which it issued from
tue brain of the transnuitter. The objective shculd be
formulatec on the bagic of the specific learning expe-
riences that are desired. A clear and definite con-
ception of the specific learning experieinces desired to
be piovduecd chould be the goal or the target.

(c) What is again seriously amiss with the exist-
ing BLY progranmes 1s that the content of the ELT Pro—
crammaes in engineering and technological insticutions
in Indie is wore or less the sawe as the content of the
LBLT programuee in sdvanced general education,

The eontent of the English language teaching

programnes in technological education must be yet another
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component of engineering and tccimolopgicul study. This
caninot be achieved by measures that are strongly iiungulg-
tic in bias. Anplied linpguistics doces break nucit new
ground as an instrument of language-teaching, but its
utility 1s nore in bnglish-teaching as a second language
or as a foreign language and not In Luglisu-teacning as

& couaponent cf engzinecring and tecimological study.
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Chapter V

STATISTICAL ANALYSES OF IMPACT OF PROFI-
CIENCY IN GENERAL ENGLISH ON PERFORMANCE
IN TECINOLOGICAL STUDY

A relevant study that needs to Dbe made in the
enquiry into the instructional role of English in techno-
logical education in India is the study of the idupact of

proficiency in tie instructional language on perfornance

and progresgion in tecimologictl study.

The appropriate approach would be the controlled
experimental method in which only the factors under study
are allowed to vary while as many as possible of the
other factors are controlled. In which case, in order to
study the effect of proficlency in the instructiona)
language on performance 1n techmological study, 1t would
be necessary to have Iwo groups, one subjected to a
programme in the instructional language, and the other
not subjected to it, under identical academic angd non=aca-
demic conditions. Dut 1t 18 not possible to fully assgess
the factors contributing t0 performance ang Progresgion
in technological study of a studoent. Often, many of the

factors lie outside the scope ang snbit of an acadenic
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institution. Factors like (1) socio-—cconomic condition,

(2) family set-up and cnvironucnt, (3) emotional state,
etc., are beyond the mcans of Faculty to estimate and

control. The causes for the erratic acadeunic behaviour

of quitc & few cases of students were found to be (a) un-

expected financial crisis, (b) expiry of a near-relative,

(¢c) home-giclmess, (d) Losg of self-confidence from
failures in some subjectis, (e) disagreement with a fellow

student, (f£) cexrtain comploxes that have been developed,

etc. Factors which 1ic within the academic field inclu-

de proficiency in the instructional language. lotivation

for thc chosen professional study is another factor

which contributes to perfommance. The third factor with-

in the academic purview is ability to study. Ability,

though an important factor, is not independent. It de-
pends on the overall effect of other factors. If other fac-
tors have favourable influences, ability naturally deve-

lopp. All these factbrs would entail an unending series

of processes which may not be encompassed within manago-

able limits for the experimental method. However, in lieu
of it, certain aspects of the statistical method can be
used, although, Xor suck a study, deta should be available
in quantised forms 28 well as large sampleos should be po-
ggsible in order to arrive al weessHEBI® inferencos that

Ve owab"‘i
would behre §aD1 . B VG ki A e e,
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Data in quantised forms as well as large samples
are avallable at the Birla Institute ot Technology and
Science, Pilani. Besides, it categorises students into
two strcams of adequate proficiency and inadequate profi-
ciency in General English on the basis of a Placcment
Test administered at adnission, in order to remove the
linguistic deficiency in those with inadequate profi-

ciency through an appropriate programne in General Enge-

lish. Furthermore, it offers three cors programwes in
General English.in sequence (0 enable the student with
adequate proticiency to "acquiire working knowledge of

the language in as uuch as it 1s the medium of instruc=-

tion in the Institute."1

Proficiency in English 1s quantised in terms of
letter grades which notation is idtself gualitatively
detexrmined but is convertible into quantitative forms
as each letter grade carries a numerical value. The five
grades are 'A' for Excellent carrying 10 points, 'B' for
Good carrying 8 points, 'C' for Fair carrying ¢ points,
'pt for conditional pass carrying 4 points and 'Fijzail

carrying 2 points. The overall performance of a student

is indicated by an index called the Cumulative Grade

1. Bullctin of Programmue of Studies, Birla Insts
of Technology and Sclence, Pilani, 1973“74ft;?33i
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Point Average (hereafter to be denoted as CGPA). It
is a weighted average of all the grades received by a
studeni %rcm~ his entry into the Instituie upto and
ineludinyg the latest senester. It is couputed as fo~
1lows:

CGPA = u1g1+u2g2+u‘3g3l-......

u1+u2+u3 ¢ o n 2 s e

where ui,uz,ua.....denote units of thoe courscs taken by

the student, and gi,gz,g3.....den0te numerical grade
points of the Jetter grades reccived by the student.
Relevant measurenents being readily available,

the analyses are accomplished with case.

STATISTICAL ANALYSES

As shown in the Process Diagram below, two kinds

of analyses are being done. The first analysis is based
PROCESS DIAGRALI

| h
- OBSERVA@I_O;: ot l COMPUTATION J
]‘ \ Size:(2569,239,94) |
(1) () . <t°) a) (v)
Assorted Arrange atego~ _ .
data data rised Scatter ?13 Time-Va-~
. graun, Regre- rient
(Size:140) (Size:225) data ssion Line,
(,S,%?e' and Coeffi—

cient 0f co-
rrelation
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on obscrvation of data aind the second is bascd on
computation o%f the Cocfficient of Correlation and
Litting the liegression Line. Observation of data is done
for (a) Assorted data, (b) Arranged data, and (c¢) Catego-
rised data. Computation is done for (a) Scatter Diagrau,
Ilegression Line and Ceeificient of Correlation, and
(b) Time-varient.

The Process Diagrawm also shows the 8ize of the

sauple for each study. A pumber of sanples witii elements

varying from 70 to 250 have been studied.

1. BASED ON OBSERVATION:

(1) ASSOUTED DATA

The data for a raandon sanple unit of 140 students

of consecutive Identity Number, of adequate proficiency
in General English,for 8 seuesters, :s presented below.
Table I shows cases of increase in CGPA by one and more
points and Table II shows cascs of decrease in CGPA, along
with the grades in General English Programmes for three
semesters. An observation of the array gives the follow-
ing dinformation: 25%(35/140) of the students alone have
an increase in CGPA during the 8 somesters by one or nore
points; 20%(28/140) of the students have a deorease in
CGPA; the remaining 56% of the students have negligible
(Less than 1 point) increase in CGPA (Table Ii1).

A striking feature of students whose (GPA is increa-
sing 1s that their grades in General English in the first

senester and the average grade for the three seuwesters
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TABLE I
CASES OF INCHEASE IN CGPA BY ONE AND MORE POINTS
AND GHADES IN GENERAL ENGLISH PROGRAMMES

S1. Identity Grades in Lnglisih Prosramues CeroP A,
No. No. 1 11 I1i I Sem. VIII Seuw.

1. 4 D D C 7.00 8.35

2, 5 D D > 4,50 7.25

3. S C C C G .35 7.30

4. 7 ¢ C C 725 8.14

5. 9 D D C 6.75 T.66

0 e 12 C C C 630 T.84

7. 14 C C c .70 8.01
8. 17 D > C Ue30 7.27
9, 18 C A D 5.58 6.73
10. 25 C C B 6.45 (I E
11. 28 C C C 6.70 8.32
12. 50 C C ) 5.45 6.8
13. 51 D ¢ ¢ 3.56 6.16
14. 52 D D ¢ 4,56 5.49
15. 54 . F D 3.30 5.21
i6. 55 D Y D 4.00 5.47
17. 56 c ¢ ¢ 5430 6 ¢40
18. 58 F F D 4,40 5.54
19. 59 b C )] 5 .25 6475
20. 60 c C W 3470 6.26
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TABLE I (Contd.)

-51. Identity uiades in English Programmes CaGoP oA
NO. NOa it 11 I1I1 I Sems VI1I Sen.
21. 68 C C D 4,40 7.13
22, 69 D r b 3.42 .47
23 . 70 D L D 44,30 5467
24. 71 D D D 5.20 6.43
25. 72 D F v 3.65 5.34
26. 73 C B C 4.05 548
27. 74 C D C 4.50 .45
28 . 75 D F C 3.55 4.63
29 . 80 A A A 5.65 7 .00
30. 99 D C c 4.00 5+08
31, 104 F ¢ C 5420 6.52
32. 107 B C B 4,10 5.36
33. 111 D D W 4,10 5.13
34. 115 D F D 4,70 6 .85
35. 135 c b C 6.25 T.26




TABLE XI

CASES OF DECREASE IN CGPA AND GRADES iN
GLii 1AL ENGLISH PROGRAILIES

81. Identity Graces in Lnglish Programues CoeGalP A
No. No. I 11 I11 I Sewm. VIII Sen.
1. 10 C ¢ C 6 .00 5.01
2. 15 A A B 7.50 6.92
3. 19 C C B 7.15 6.97
4., 22 B B B 7.80 7.45
5. 26 C B B 6 .80 6.79
6. 47 C c D 5.20 5.17
7. 53 B B C 6.056 587
8. 57 c C ¢ 6.35 5.33
9, 63 A A ¢ 6.35 5425
10 . 82 C C D 5.65 5.52
11. 95 A B B T+60 7.46
12. 97 A A A 7.60 7.25
13+ 400 A ¢ A 6.35 5.7
14- 401 B c B 7.30 7.14
15« 403 c D c 5 .65 5.15
16. 106 C C D 6.00 5.25
17. 109 c D D 5.10 4,68
18. 110 C c B 7.70 7.23
19. 117 C A D 6.10 5.42
20. 119 A A A 6470 8450



TABLE II(Cpntd.)

Sl. Identity Grades in [nglish Programnes CoeGoP A

No., No. I Il I1IX I Sem., VIII Sen.

21. 126 A B B 10.00 9.72

22. 127 A A B 9.20 8.91
: 128 3 c C o

23 C 8.30 7.85
. 130 A A A 9.

2¢ 9 9.4

25. 132 b B B 7.55 5.80

27. 137 B B B 9.45 8.91

28, 138 C C C 6.410 0.97




TABLE III 7u

CASLES OF NEGLIGIDLE INCILASE IN CGPA AND
GRADES IN GUNERAL ENGLISH PROGRALMES

gi: Idggfity Gtg%9s in lgg%iah Prc%{gnmes I’Scm?tgégi?.Smir
1. 1 ¢ ¢ ¢ 5 .65 5.90
2. 2 ¢ C ¢ 5.90 6.27
3. 3 C ¢ B 6«30 7.20
4, 8 C C C 6.70 7.61
5. 11 B C B 6.75 6.89
6o 13 ¢ b 6 8.40 9.10
@. 16 C ¢ b 6.35 660
Se 20 B B 3 8.28 8 .41
9, 21 c B 3 7.85 7.93
10, 23 ¢ D - 7.75 8.34
14. 24 c ¢ ¢ $.30 6.04
12. o7 D ¢ b 6.70 6.05
13, 29 B A = 84265 §.91
14. 30 D C ¥ 5.05 5.61
15. 31 B B B 6.50 6.74
16. 32 c ¢ ¢ 6.70 7.31
17. 33 ¢ ¢ ¢ 6.70 6.81
18, 34 c ¢ v 510 5.38
190. 35 ¢ C C 4.05 4.514

<
&
Ca
[«
»
<o
o
<
™

20. 36
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TABLE IIXI(Contd.)

S1. Identity Grades in English Programmes _  C.G.P.A,
No. No. I 1I III I Sewm. VXIX Senm,
21. 97 A A B 6460 6.61
22, 3 A B B 8.67 8.70
23, 99 A B A 8.62 8.63
24, 40 A A A 8.00 8.21
26 . 41 B B c 8.97 8.98
26. 42 c C B 7.64 8.26
27. 43 A A " 9.38 9.43
28. 44 C c c 5.03 5,52
29, 45 C B o 6.97 T.41
30. 46 D C c T.41 8.07
31. 483 B B B 6430 6.54
32, 49 D B F 3.30 3.87
33. 61 D ¢ c 5495 6.19
34. 62 c ¢ B 5.20 5.90
35. 64 B B B 6 .30 6.90
36. 65 C c D 4.85 5.72
37. 66 D D F 4..80 5.28
3s. 67 D D D 3.75 4,20
39, 76 A 7.90 5
40. 77 B B ¢ 7.55 5 .08



TABLE IIX{Contd.)

S1 1Identity Grades in English Programnues CeG.P.A,
No. No. X IX I1X I Sem. VIII Sem.
41. 178 B B B 6.85 T.19
42. 19 ¢ c B 7.15 7.32
43. 81 A A A 8.50 8.51
44. 83 B B B 7.10 T.31
45, 84 B C B 6,99 7.12
46. 85 c C c 7.05 7.57
4a7. 8¢ B B B 8,25 8.46
48. 87 B B B 7.90 8.04
49. 88 D D c 5.05 5.78
50. 89 ¢ B B 6.35 6.67
51. 90 B B B 4,80 5.06
52. 91 D C c 4.35 4.97
53. 92 F F D 4.85 5.10
54. 93 c A B 4.25 4.31
55. 94 c B B 7.60 7.84
56. 96 A A A 6.55 7.44
57. 98 A B B 8.05 8.41
58. 102 B - B 4.20 4.86
59. 105 ¢ ¢ ¢ 6.55 7.18
60. 108 B B C 3.90 Be00



TABLE III(Contd.)

S1. Identity Grades in Inglisih Prograiaunes C.U.P.A,
No. No. m 11 X1iI I Sem., VIILI Sem.
ti. 112 B A B T.55 8.12
62, 113 D D D 5.15 5«60
63. 114 C C c 6.30 6.94
64. 116 D C C 5 .60 b.12
6O . 118 C C c 7T.05 T.17
66 . 120 C ¥ C 5.70 3.76
67. 121 D C C 4.80 526
68 . 122 c B C 6.,0d 6,98
69 . 123 Cc B C 6.20 .29
70. 124 c B c 5.78 5.81
71. 125 C C B T.26 7.58
72. 129 c c c 6,70 6eT1
73. 131 c D c 5«65 5 +69
74. 133 c D c 6.80 7 .20
6. 136 D D c 5 .60 5.73
76. 139 D c b 5.50 6.18
7. 140 A A B 7.70 8 .14
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are low; it is 5,1 . The majoxrity of students who have
progressive CGPA have in Geicral English D grade or C
grade. Students with B and A grade who have inereasing
CGPA constitute only 1.4%(lig.1j. Most of the students
whoge CGPA shows deerease have hizh grades
in General LEnglish programiies. The average Zroade in a Gene-
ral Dnglish programize for these students is 8.

It leads to the iInference that a low grade in a

General English prograume is symptowatic of a high per-
forumance in technological study.

(ii) ARRANGLD DATA

Another larger random sauiple of 225 students of
adequate proficiency in General Dnglish, presented in an
array below, further sircngthens the inference already
drawn. Hdistogram 1 shows CGPA distribution for the above
sample for one somestei. It will De noticed that the
CGPA ranges 3 to 4 and 9 to 10 arc thinly populated.
Histograms 2,3,4 and 5 show under each English grade the
distribufion ot students according to CGPA bands.

It is seen from Table IV that

(1) students of high grade in General English are
mostly in the 6-7 and 7=-8 CGlA bands; and

(2) the 8-9 and 9~10 bands are populated by a neayx-
ly emal number of students with A,B ang ¢

7 grades.

The inference is that those with high proficiency

in General English do not generally score a corresponding-

ly high CGPA in thelr performance in technological study
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(i1i) CATEGORISED DATA

Sinple cotegoriging of a random gample is also
informative. Such a proccss involves tlie information and
definition of some arbitrary coupartocents or groups. The
population density in cach group as well as their kind
are guidelines in such a study. The following presents

thic categories of a randon saunple of TS5 students of

adequate proficiency in General English.

The firet division of the sample is based on the
nature of varviation of the grade in General Lnglish pro-

groumes over the three genesters. This phase haturally
calls for three classcs: (1) those with inecreasing grade
in General English for three semesters denoted by 'IY,
(2) those Withtlevel grade in General English for the
three seumesgters denoted by 'L', and (3) those with de-
“erecasing grade in General English for the three semesg-
tors denoted by 'D'. Again each group way be sub-divided
into smeller groups on the bLasis of the grades in Gene-
ral English programuecs. The group with increasing English
grade may be classified on the basis of the starting gZra-

de. Thus Ig, I, Ig and I, show tho different subgroups

sterting from the various initial grade as F,D,C and B

respectively. The level group also may be sub-divided as
Lyy Ly, and Lg showing that 1ts grade remains at A,B and
C. Similarly, the group with decreasing grade may also

be classified Tfurther on the basis of its initinl English

grade as DA. DB and DC which represents the 1ujtiﬁl grade
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as A, D and C.

It will be noted from Fig.2 that therc are more
cases of increasing English grade while cases of de-
creasing grade arc very few. The average CGPA 10xr ecach
of the groups I, L and D is presented in Table V along-

in English. Table VI repre-
sub-

gsents the average CGPA for each/group I, I., I, L
D* “¢* B, A’

with their average gradce

Ly Le» Da and D,, along with their average grade in
English. The variation over the three souesters is shown
in the accompanying graphs. The graphs show the progre-
ssion in time of the English grade as well as that of
CGPA for comparison, Graph 1 represents the average for
+a sample. Graph 2 shows the variation (of average)

for categories I, L and D. Graphsd,4 and 5 show the

changes in CGI'A and English grades for the catcgories

(1) 3, +Ig oIy » (2) Ly Ly sLg and (3) Dy 0y 000
tively.

An inspection of Graph 2 reinforces the obLserva-
tions already wade: (1) the relation between the two fac-
tors General English grade and CGPA is very weak; (2) an

increase in the overall proficiency is to be expected
mostly from low English grade studentssfgé) where the
grade in English is high, thexre is a tendency for the
CGPA to decrease in the course of two to three semes—

ters. liowevor, such a decrease in CGPA is not very

significant.
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LEVEL
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TADLE V

AVERAGL CBPA AND AVERAGE GRADL IN_ ENGLISI
OF TLL WIREE GROUPS L , L , AND_D

GROUP SEMESTER R
I II I1I
I GRADE 7.055 8,666 9.555
CGPA 6 .808 6,994 7.018
L GIIADLE 8,092 8.592 8.592
CGPA 03886 6.382 6 .84
D GRADE 9.,00¢C 8.833 B .5668
CGPA G6.722 B.T7T02 6.388




TABLE VI

AVERAGE CGFA AND AVERAGE GRADLE IN BNGLISH
OF THE SUB-GROUYPS OF GROUPS X,L & D

S B M E 8§ T E R

GROUP SUBGIIOUPS

I 11 IIX
ID GRADE 4 .000 T.333 8.6006
CGPA 4.876 3 .646 9.910
I-_ GRRADE 6.000 7636 8.909
IB GRADE 8.000 9.363 10,000
CGP_Q 7 I 139 7 » 185 7 ° 194
LA GRADE 10.000 10.000 10.000
CGPA 7.151 7.095 7T.080
L LB GRADE 8.000 8.000 8.000
CGPA 6.704 6.840 6.938
LC GRADL 6.000 6.000 6 .000
CGPA 6,448 6.455 b.281
DA GRADL 10.000 10.000 7.333
CGPA 6.898 6.931 6.680
D
DB GRALLE 8 .000 T.666 6.000
CGPA 6.545 b.473 6.096
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2. COMIPUTATION:

(i) SCATYLR=-DIAGIANM, REGRESSION LINL AND COEFFPECIENT
OF CullRLLATIUN
INTRODYUCTIUN: Statistical evaluation of the impact of

two quantised factors projects and faciliteates

(a) the study of the trend of the impact and the
effect of factors bearing on the trend;

(b) the measurc of deviations from the trend;

(¢, tihe counparison between one trend with another; and

(¢) forecasting the future behaviour of the trend.

one of the mathematical expressions that fils a
trend and allows us to draw not only the trend of a tiuwe
serles, but provides, also, in the trend equation, a

concise definition of that trend, is usually represented

by a general equation of the form

o
Y — A*BX*‘CX“'PDX:; +OOOQQ|oooct

where Y and X are variables and A,B,C,...are constants,
LHowever, it an examination ol the Seutter diagram reveals
only first-order relation, the equation is reduced to
Y = A + BX
One of the chief advantages of Statistical Analyses
is to make a scientific study that is objective and logi-

cal., It enables the estimate of values of one faetor with

reference to the values of an asgsociated factor. The

analyses consist in the careful classification of facts
»

in the comparison of their relationship ang sequences
|

and finally in the stateuent of a formula which resume a
! 5
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wide range of facts. Tue statistical tool for dis-

covering and neasuring the rclationship and expressing
it in a formulia is known as CORRLLATLUN .
vhie method of Least Squarces provides a convealent

device ror obtaining an objective fit of o straisht-line

trend line to & series of data. The method of least

squarcs ugs itwo characteristice:

(1) The sum of the vertical devietions of the ob-

served walnes from tihe fitted straipght line eyuapls zero.

rhis trend is not the only straight line frou which the

alpgebraic sum of the deviations equals Zero; auy sirai-

ght line other thon vertical which passes through the

voint X, Y(arithmetlc meal of the ¥ values, arithmetic

nean of the Y values) fulfilc this requiremeunt.

2) The sum of the squares ol all the leviati
(2) of the 4 se deviations

is less than the sum/squnred vertical devietions from

any other straight line.

correlation involves three types of measurcuents

in the following order:

(1) The estimating, OY regression, eqguation which

deccribes the functional relationship between the two

variables.
(2) The measure of the divergence of the actual

values of the dependent variable from their estimated

or conputed values, called the standard ervor of esti

mates.



(3) The measure of the degree of relationship,
or correlation (r), between the variables, independent
of the unitg or texms in whiclhi they arc expressed.

e coetiicient of correlation is & measure close-—
ly related to the estimating equation and to the stan-
dard error of estimate. When stating tbe degree 0f re-
lationsaip between two variebles, it expresses in concise
numnericel terms which are independent of tie units of
the origzinal data and the degree of relationship between
two series. The coefiicient of correlation is a nuunber
varying from plus 1, thirouzli zero, to minus 1. The sign
jndicates whether tne slope of the line of relationship
is positive or negative, while tue wagnitude of the co=-
cfficient indicates the degrz2e of association. When tuerec
is absvlutely no relatiounsiii) between tue variables, r is
zero. If 'r' is positive, X and y are said to be directly
correlated; if 'r' is negative, X and y are said to be
javersely correlatcd. A value of 'r' that is near plus 1
or ninus 1 indieates that the estimated value of the va-

the .

riation of/dependent variable is nearly as great as the
obgerved value. Tie correlation is said to he negligible
when the magnitude of 'r' is less than 0.2; when it lies
between 0.2 and 0.4 the correspondeince between x and y
exists but is low; if ihie magnitude of 'r' is betycen
0.4 and 0.6 there is mnderate correspondence. I[f 'y' in
magnitude is higher than 0.6 the correspondence jg signi -
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{ficant. Une nieasure of variability, called variation

or totul variation, is the sum of the squares of the
deviations of the Y values frow thelr uean. Tuls total
variantion con be broken np into two parts: (1) that which
has been explained by our line of relationship, and

(2) that whicu we have failed to explain. The unexplained
variation is the sum of the sguares of the deviations of
the Y values from tucir estimated values. The coefiicient
of correlation, 'r', is the square rovot of the proportion of

the total variation in the dependent varicble that has been
explained by use of tue estimating eyuation.

REPRESENTATION

when two quantities vary in an almost linearly re-

luted wanner, theiv variation is expressed in the general

form
Y = A + BX

where 'X' ig the independent variable and 'Y' is the

trend value ol the dependent variable. Tauls relation repre-

senteqa by a graph is the 'regression' line.

1. APPLIED GENERAL STATISTICS, Frederic B.op —
Dudley J.Cowden, ©ll' 1saac Pituwan & Son;roi}??; ‘and
London, 1955, pp. 201=2U6, 451-442, ’ uited,




T
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Y= C.GPA.

X =GRADE N ENGLISH

tuis line has & value for 'Y'! when X=0, represented by

'A'. The slope ol the line (gradient) or the tangent of

the angle between the regression line and X-axis is de-

noted by 'B'. The slope of the graph of regression can

also be arrived at without drawing the graph of regre-

ssion by the LEAST SQUARES CRITERIUON. The formula for

calculating the value of 'B' is:

o (ngr) — (5% §)
(hé%) (Zx)

80 oalculateu in a similar manner by the corres-

tA' is al

ponding formula
<y <__2)
A=l —

X and y represcnting one set of values.
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The formula ioxy deterwining the ‘'coefficient of corre-

lation' is

. » :" N\ ~
7 "é-;;, 9 ) — (&%) :"/§ ‘7’\‘
N S / N i
r =
(23] —(F2)* X (%) —(29)?
i~ = '
Note: ?_x ._-xi +X2 +X3 4 2C4 +X5 + se e s e r e e e

zy=Y1+y2+y3+y4+y5+ $ 0002000 ens0a

2 2 2 2

> o= x° x2 x“ ¢ X X
IZ-x_x1+ 2+ 3+ 4+ 5+ L L B R B I I Y

5 2 2 2 - 2
Zy%a y® o yS,t Vst Vgt Vigr eeererenee
|

héxy =}£1y1 .‘.Jzzyz +x3y3 +X4}’4 ® 5 e e 0P e e e s
|

NUMERICAL_ COMFUTATLON

NOTE: 1. 1he data is anslysed only {or {irst order re-
lationships between bnglish grade cnd CGra.

2, computation bas Dbecn done on the calculator.
4. The English grades altluough discrete, for the
computational accuracy, are assumed to have

continuous values.

A, 'Yhe ftipgures arc corrected up to four places.
PROCEDURL: (%H%IS‘%IJ)#ED Ogmﬁﬁﬁ )c{:griavumnox PROCEDURE IS

(1) The grades in General lLngiish and the CGPA
obtained by scmples of students at the end of the first
semes ter, second semester und third semester arc
collectec and their frequency distribution wable ig pre-
pared {Table VII).

(2) The cocfficient of correlation and the estinaying

aquation are caleulated by the followiag 8teps:



TABLE VII

AVLEHRAGL CGUPA VLRSUS SLMESTER

-

Grade in No. oi stu- Total CGPA Average CukA

Semester
bnglish dents
A~10 64 463 .41 7.2408
B~ 8 88 585.57 6.6542
1975_73 Cm 6 89 566,50 b.3661
D- 4 14 69.91 14,9936
Fe 2 4 10 .25 2.5625
259 b.540
A=10 87 b15.50 7.0754
- B- 8 95 639.90 6.7358
1972-73 C= 6 53 323.21 6.0943
D= 4 % 21.43 5.3575
239 b.603
A=10 47 3306.26 741545
11 B~ 8 26 173.19 6.6612
1973-74 C~ b 21 130.50 6.2143
D- 4 0 0 0
94 6.808




=
ce

(a) The following are tabulated:

p - e L S ) 2
Sw, &7 2%, P, ainy .
|

(b) The results obteined are applied in the
formula for ‘'r'.

[ S < { - 4 gx’
Ao
(¢) The results oi‘i’%%‘h lia'“) ' s n 7
\
are applied in the formula for A and B.

(3) The regression lines are drawn irom the re-

sults thus obtained in the Scatter diagraus.

RESULT:
This statistical study exauines the correlation

between grades in General English and CGPA for three
consecutive scmesters during which the students take the

General English progrannes in the core curriculum, for

one sample of students of adequate proficiency in General
English. The sanple for each semester although drawn
from the same population is nuuerically different as
there are withdrawals and because the third core progra-
mme in General bnglish is offered only to half of the po-
pulation at a tiue for aduministrative reasons. The

sample studied consisis of 259 students for the first
General English programue 1n 1972-73, 239 siudents of
the same population for tiae sccond General Inglish pro-
gramne in 1972=-73 and 94 students of the saue pPopulation

for the third Genmeral English programme in 1973-74. The
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Table belor shows the results of the computation for the three samples:

Samnle General tnglisn No. of stu- Coefficient of  WA" itk
No. PYOSYramne dants Correlation
1. I 1972-73 259 +0.,2343 4,058 0.3319
2. II 1972-73 239 +0.3874 4.661  0.2475
K ITT 1973-74 ay +0.52u6 4.791 0.2361

it is observed that:

(1) The coefficient of correlation computed for the three samples shows
positive values. The first-order regression lines (Scatter Diagrams 1,2
and 3) in all cases have a positive slope, although most individual cases
in each sample are unexplained by such lines (outside).

(2) Secondly, the coefficient of correlation for the same sample of
students computed for the different semesters shows an increasing value

with time.
(3) Thirdly, the slope of the regression line decreases with time.

INTERPRETATION:
(1) The positive slope of the regression lines computed by the least

squares method indicates a faint direct relation between grade in General
Fnglish and CGPA. This is primarily due to the fact that in a number of
cases included in the sample the increase in CGPA is accompanied by increase
in proficiency in English. The cause and effect relation is obviously not
existing in the first semester (ref: Scatter Diagrams) at all because the
coefficient of correlation is negligibly small (compared to the units in
the sample). The regression line is a representation of extremely few
cases,

The scatter diagrams do not show any higher order of correlation
between Inglish grade and CGPA. Hence no attempt has been made +o veri.fy

higher order relations.
(2) The time variation of CGPA and English grade is studied in detail
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For the purpose of measurement of time the unit chosen is 'one semester'
for convenience. The second vital information presented by the analysis
of variant data is:

(1) that the coefficient of correlation between CGPA and English Grade
increases with time, and

(ii) that the average CGPA of a large sample also slightly increases with
time (Table VII). The increase in the coefficient of correlation between
OGPA and English grade is an indication that the two are assuming some sort

of interrelationship. This clearly points to the fact which is otherwise

also obviocus that the study of technology through English helps to study the
language as well - the converse phenomenon being ruled out as previocusly
mentioned. Thus, even though the ELT programmes offered at present do not

help the students in their major studies, there is a retro-effect of techno-
logy on the proficiency in English., It is this effect that develops the
linguistic ability for further study of the major subjects. The linguistic
proficiency thus gained from the study of major subjects has effective
scope for technological use. Students with high technological proficiency
acquire functional language proficiency as a result of the retro-effect.
The time variant analysis shows further that the average CGPA of a
sample increases with time (Table VII). This is explained by the fact that

as the students are taken through the semesters the non-relevant subjects

are peduced. The students are thereby more motivated and put in more effort
for the major study in which they are interested.

(3) The third finding that the slope of the regression line reduces with
time is an indication that 'study’ is a process like any other growth pheno-
menon, the characteristic feature of which is showing a tendency to saturate.
The saturation in the present context is being shown by a reduction in incre-

Mentgy CGPA. Between the second and third swmisters most of the CGPA undergo

rapid changes.
T — e A .
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It is worth while to examine the corxrrelation bet-
ween the final CGPA and the overall proficiency in General

English. The CGPA of the sauple taken for calculation

is tuat obtained et the end of the 4t year (8th seuester),
and the ovcrall proficiency in uenexral lnglislh taken

ieg the average pgrade in bEnglish during the first 3 se-
mesters,. The value for ‘r'=+0.33824' shows tiet there is

somne correlation between tie perforuance in tecluiological

study towards the end of the acadeuic carc r aid the over-

21l proriciency in uenerasl Inglish.

ANALYSIS OF DATA OF STUDENTS OF INADEQUADE
T PROFICILENCY IN GENLERAL ENGLISH

In order tuhat the statistical analysis of the iwpact
of proficieucy in the imsiructional language on perfor-
mance and progressgion in tecunological study be culipreiien—
sive, the analysis is extended to students with inadeyuate
proficieilcy in General bEnglish. That tuese siudents at
the Birla Institute of Technolopy anu Secience, Pilani, gzo
through the major gtudy along with those of adequate pro-
ficiency in General Inglish is an opportune siiuation for
arriving at results frou a couparative study.

The statistical ainalysis of the data ZTor a randon
sauple of B5 such students yields decisive results. The
findings of the analysis are:

(1) the coefficient of correlation is40.6615;

(2) gy are, LU0, 0, PR e o sty

General Eugllish (Table VIIi); ang Y in

(3) 126 (9/85) of such students who Seore an F grade
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in the lMakee-up Englisih progrannme ofiered to
such students have very low (3.720) CGPA
(Table IX).

In Table VIII is seen the perforwmance of the sample
of students with inadequate proficiency in General Lnglish.
Table IX shows the performance of the sample of studentis

with inadequate proficiency wiosc performance in techno-
logical study 1s low. Table X presents the couparative
perfornmance for the iwo pgroups of studeats - adeguate
and incgegente orofielency in General Inglish - for each
of the subjects studicd {or two semecters.

(1) The high coefficient of correlation between
proficiency in Genexral bnglish and perfornaice in techno-
logical sgtudy for this category of students while their
proficlency in the instructional language is inadegate,
shows that perfornance in tecunological study depends to
a great extent on liungueistic proficiency for those whose
proficienecy in the instructional language 1s inadequaite.
Stated otherwise, those wiih inadequate proficiency de-
pend on tile prograuue in General Inglish offered to them,
whercas those with adequate proficiency are iess depen-
dent op the General English prograuwnes for their perfore
manee in their major study. This leads to the inference
that there ia?THRESEOLD PROFICILNCY in Lnglish required
for tecunological study, @nd, as the inddequate stream
pttnins tike threshold proficieney, their performance in
the major study rapldly iuproves. Tie rate of improvement

when once the threshold stage is attained ig uuech less



134

10

S3aV TROIUYO3L =

§9IV [eoTUYdeL
ammexforg usiIFul dn-ayei] %

aumeIfoxy YsiTium dn-ayely "

OF*¢ a o Jd a ag*e K | | 0 J *'6
0G*¢ Jd a a2 a cl*¢g K| a a J ‘s
0] S a a . | a car*e K| o a o ‘L
Is*E a a a a zo*e a a a | ‘9
LY 4 J a a1 Qe'y a a 0 L | ‘e
00*Vv a3 a 0 15 S ™ a d a d 4
I8 0 4 (! a 0G*2 a A J J ‘e
uMeIpPn g TH 00°'¢ ) A L K| o]
fa‘g J a E | ) gL't a o H d 2
oy ng ng ng ne ny ny ng . . ne. )
Va9 o°yy Sna mavw vamp  Prown V490 UL 100 iV M eswo
MALSHATAS ANOIAS UALSTNAS LSUIA

TIATT OTONSTHILL TAL MOTHE ASITONI TVHINTD
NI ZONTINTAONS HITA SINAANLS J0 FTIWS V 40 VIVA OTINHAVOV

XI 37avL



TABLE X

AVERAGE GHADES IN MAJOUR SUBJECTS OF TLE TWO
SAMILLES OF STUDENTS OF ADEQUATE AND INAUE —
TTATE PROFLCIENCY IN GELNERAL ENGLISH

Adeguate Inadequate

Category Proficien- Proficien-
cy cy
Inigld oh 10% 7.0%
hiathﬂo 405 6.0
Scienee 5.0 5.3
Physics 5.7 6.3
Chemistry 5.0 6.2
3.8 5.7

Teciinical Arts

& _ . ;
Core General Lnglish Programme

iMake-up English Programme
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dependent upon the proficiency in General Inglish as
evide:iiced from the coefficient of correlation of stu—
dents with adeguate proficiency.

(2) students with inadequate protficiency in Gencral
English are found to perforu in the wajor study as well
as those with adeyunate proficiency. It way be inferred
that during tlhe study of technology the language of ins-
truction nas a RETRO-LPFECT oi1 tiie proficiency in the
lanzuage. The linguistic ability tius acquired from the
retro~effect belng functional in nature has a higzh 1u-
pact on their performance in techmologiecal stuay.

(3) The 12% of students who have low Lnglish grade
and CGPA substantiate that their perforuaiice in technojo-
gieal study is low because their proficiency in General

Lnglish is below the thresiwold level.
(Table XI presemts the actual couputation for this sample)



TABLE XI

10

CALCULATION OF CORRELATION COLFFICIENT '»','Al

C\
U

AND 'B' FOR MAKE=-UP ENGLISH STUDENTS, 1972~73 .
I SEMESTLI
Moo Ut Gradeln) (- X0 ¥ XY
1. 72XEE0 20 D=4 te13 16 37.57T7 24452
2. 30 B=8 7.00 64 49.000 56.00
3 sa  U=b 7.13 36 50,837 42.78
4, 38 B=B 5.63 64 31.697 45 .04
5. 40 C=b 7.00 X3 49.000 42.00
6 . 43 B=8 7.50 64 564250 60.00
7. 45 DB=8 7.00 64 49.000 56,00
8. 46 C=b 4.88 36 23.814 29 .26
9. 51 C=b 7.25 36 52.563 43 .50
10. 53 C=b T.75 36 60.0625 46,50
11, 56 C=b 6.00 36 36,000 36,00
12, 66 B=8 7.50 o4 00,250 60 .00
13. 68 C=b6 4,56 36 20,796 27 .36
14, 80 B=8 6.38 64 40.704 51.04
15. 83 b=4 3.60 16 12.250 14,00
16, 86 C=b 5.38 36 28.944 32,28
17. 95 B=8 3.63 64 13.1769 29,04
i8., 105 B=8 5.13 b4 26,317 41,04
19. 40 B= 7.00 &4 49,000 56 .00
20. 47 D=8 3.38 64 11.4244 27,04



TABLE XI{(Contd.)
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T e S S

241. 72XLS 151 C=6 6.50 36 42.25 39.00
22, 54 C=b 7.13 36 B0.837 42.78
23. 55 B=8 8.00 64 64.000 ©64.00
24. 88 Ag10 8.38 100 70+2244 83.80
25. 89 B= 6.88 64 47.35544 55.04
26. 97 B=8 8.50 64 972,250 ©8.00
27. 200 C=b 4.38 36 39,1544 26.28
28 . 4 C=6 5,63 3¢ Si.69¢Y  33.78
29, 20 c=6 775 36 60.0628 486.50
30. 30 C=b 5.00 36 25,000  380.00
31. 36 B=8 7.00 64 49.00 56.00
39, 40 D=4 65.50 16 30.25 22.00
33. 52 C=6 5.8 36 34.574 35.28
34. 54 68=6 5.50 36 30.25 33.00
35. 55 C=6 6.63 36 43,957 39.78
36, 57 A=10 6.25 100 39,0625 62,50
37. 56 D=4 6.13 16 37.577 24.52
38, 70 B= 8.50 64 72.25 68 .00
39. 73 C=b 6.63 36 ©66.007 39.78
40, 95 A=10 8.38 100 70.2244 83,80



TABLE XI(Contd.)

S we, | Gem G x ¢ W
41, T2XES 98 A=10 8.50 100 72.250 85.00
42. 300 B=8 7.00 64 49,000 56.00
43. 3 B=8 5.88 64 34.574 47.04
44, 5 C=6 8.13 3b 28.940 ©68.78
45 . 9 B=8 4.75 64 22,563  38.00
46 . 26 B=8 .25 64 39.0625 50.00
47. ‘32 B =3 8,38 64 70.2244 67.04
48. 38 B= 5.38 64 40,7044 51.04
49, 39 A=10 7.88 100 62.0044 78,80
50. 61 C=6 5.38 36 28.944 32.28
51. 71 C=6 6.00 36 36.000 36,00
52, 73 F=2 4.25 4 18.0625 8.50
53. 76 C=6 7.63 36 42,250 45,78
54. 82 D=4 4,50 16  20.250 18.00
55, 99 C=6 6450 36 58.217 39.00

55 378 351.69 2756 2348.898 2500,
(") (%) (2Y) (£X%) (5¥?) (2°x§?



i. Applying in the formula for ‘r!

Nnixy —Za x2y

Z ! , ’ = b’
/nz_,\ - (2-\)2 x/)\.il’d - (if)d
55 x 2500.28 - 378x351.69

—
=

f55 % 2156-378° x /55 x 2348,897-351.69°

-, 4576.58
= * 73,2523 x 14,1504

N 4576 .58
=+ 6017.9591

= 4+ 0.,66155

2. Applying in tihe foruula for 'B!
nS XY -$X x%Y¥
b= 2 2
ng x° -(¢x)

_ 4576.58
= 8693.42

= 0.526

i 27° 45
tan 0.526 = ———

3. Applying in the foruule for 'A?

e

r s B
W6 0.526
= ————-—-—35;5”9 - —%5 X 378
= 4‘2 0533

4. The regression 1ine therefore is drawn as beloyw:
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REGRESSION LINE Y = A+Bx

ol
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CONCLUSION
The etotistical analyses and the findings presented

in this chapter axre not exhaustive as only a limited num-
ber of sauples liave been studied,nor are tiey rigid, sin-
ce the problem is many-iaceted, aud, as pointed out al-
ready, many factors lie outside the academic ambit. Never-
theless, tie analyses satisiy ithe present context for they
estoblish a decisive relation between proficiency in Gene-
ral Englieh and performance in teclhnological study. The
broad-based findings are:

(1) A certaln minimun level of proficiency in the
instructional language,which 1 call the TIHRESIOLD PROFI-
CLENCY, is essential for pursuing technological study.

(2) A high proficiency in General English is no indi-
cation of a correspondingly high performance in technologi-
cal study; eimilarly, a low proficiency in General English
does not neccesearily predict a correspondingly low per-
formance in technological study except in cases where the
proficiency is below the THRESHOLD PROFICIENCY.

(3) The correlation between adequate proficiency in
General English and perforuance in tcchnological study is
weak; while, the correlation between inadequate proficiency
in General English and perfoirmance in technological study

is both strong and high.

(4) The ratc of change in performance ip tochnologi-

cal study is inversely a8 the proficiency in General Eng-
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lish. Stated otherwise, students with higher proficiency

in General English have a nore stable performance in

technological study.
(5) Students with proficiency above the THRESHOLD

PROFICIENCY are not dependent on prograuues in General Ing-
lish for studying technology; while, students with profi-
ciency below the TURESiItOLD PRUFICIENCY are dependent on
progranues in General [nglish for studying technology.

() The study of the majoxr subjects througi knglish
has a positive effect on the proficiency in the instruction-

al languages This action taking place in tihe reversge di-

rection, which I call the RETRO-EFFLCYT of the study of

technology, 1s partly responsible for students with inade-

quate proficiency in General English perforuing well in the

major study, and wholly responsible for the increase in

the coefficient of correlation with time, of students with
adequate proficlency.

(7) The RETRO-EFFECT of study of technology on pro-
ficiency in the instructional language is significant bLe-
cause of its FUNCTIONAL character. The language ability
being acquired tiirougin this RLETRO-EFFLCYT is the very abi-
1ity needed for studying technology. This ability oi the
functional usage of the lanzuage develops along with the
study of technology, and is directly dependent on the
linguistioc mastery in the instructionai language of ihe

instractors of the subjects of technology.
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These broad-based findinge are not only signiti-
cant 1n ihemselves but arc also pointers to the function-
al character of the instructional language 1in technological
education, and, serve as guidelines for the kind of pro-

gramues in the instructional language to be offered in

technologzical education.

This necessitates the exaulnation of the function

of the insétructional lonpguuage in the study of technology.



Chapter VI

FUNCTION OF TUE INSTRUCTIONAL LANGUAGE
IN THE STUDY OI' TECHNOLOGY

The examination of the function of the instruc~

tional language in the study of technology must right-
1y consider what instruction is since the operative

word is instruction, and exanine the operation of the
language for instruction.

COMMUNICATION VERSUS INSTRUCTION

Instruction is more than communication.

The word 'communicate' is derived from the Latin
word 'communis' meaning comuon. It means to wmake common
or to share. A thought can be communicated in a number
of ways. Expressive movements as 1ifting of an eye-brow
or any gesture as movement of the hand, communicate the
jdeas that provoke such woveuents., Our asncestors living
in caves a million years ago counmunicated with one
another without a spoken language. They whined to COmIIY —
nieate complaints and discouforts; they whimpered to
conmunicatefrigut and fear. Onomatopoeic sounds coumuni-

cated the object witih which the sound was related, and
]
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when coubined with fieial expression conveyed the
feelings generated by that object.

Conmunicating with sighs as events or things that
in someway direct attention to, or are indicative of,
otlier events or things, or coununicating throuzh langua-

ge 88 L syster of conventional symbols, bhas one basic

factor in common, nauely, the transunitter and the re-
ceiver have uidior understanding of the iwmport of the
signs and the symbols; all couuwunication takes place
througl an asccepted convention and s0 iummediate intelli-
gibility is made posgible. But instruction goes beyond
the stage of uere understanding of the signs and sy-
Lols.

The word 'instruction' is derived from the two
Latin words 'im' and 'stru3§e'. '"INSTRUCT! is the parti-
ciple stem of tinstruere' meaning to build, erect, set up,
set in order, preparec, furnish with inforuation, teach,
to pile, etc. The Oxford English Dictionary says that
the history of the word in English does not correspond
with the sense~development in Latin. That may be a rea-
son why the word is confused with 'to comumunicate'. The
word 'instruct' as we have it, means to furnish with know-
ledge or information, to train in knowledge or learning,
to teach, educate. 'Instruction’ is therefore (i) the se-

tion of instructing or teaching, the imparting of Lpowe

ledge or skill; education; inforumation; (ii) the knowledge
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or teaching imparted; (iii) a making known to & person
what lhe does not know. The Instructor be it a teacher or
a text-book, enables another 'to pile up' what he does
not know by directing the learner's observation, where
possible, to an object ox a phenomenon, and by directing
his reason by the inferential uses of language, to move
fyom what is known to the unknown, from premises to

from cause to effect, frowm data to target.

conclusions,

This is done through rccourse to a number of abilities

as
(1) ability to recognise facts and have a coumand

of facts,

L
(2) ability to abstract the qualities from things
and become aware of new aspects of the world,

(3) ability to0 see how parts make up the whole,
(4) ability to classify information, to group

things in the mind,
(5) ability to transforn raw sensations or expe-

riencecs into objeects,

(6) ability to make analogies, o think abstractly,

to peer into two worlds of the analogy for abstracting

a general truth,
(1) ability to analysevbperations, to see how se=

quences are made up of successive stages in order to con

trol or understand events,

(8) ability to coupare, induce and deduce, etc
» .
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ihe instrucior does not comuunicate in the strict

seilse of the tern; he teaches. lncidentally the word

' tecach' means to show. 1t 15 derived from the Gerianic

word ‘deiknynal' wmeaning to show.

conmunication is to EXPRESS one's ideas TU another;

instruction is to INMPRESS one's ideas UPON another.

INSTWUCTIUON AS AN ENGINLLUING SYSTEM

Learning is a mental process. It requires (1) under-
gtanding, and (2) assinilating what has been understood.
In the learning process therc are two "mewbers' involved:
(1) the learner, and (2) the teaching 'member' as teacher,
book, visuail aid, experience, etc. Thomas Aquinas ex-
plains the teaching-learning process when he says thaleme
person is sald to teach caoiher inasuuch as, by signs, he
manifests to that oéher the reasoniig process which he
himself goes through by hisg own natuxal reason. And thus,
througia the instrumentaiiui, as iv were, of what is told
him, the natural reagon of the learxner arrives at a know-
ledge of the things waich ue did not know. ! vhe teaching
‘member!, as teacher, book, visual aid, experience, etc.
teaches by proprsing the data and the arguments and by
showing the order in witich the prewises lead to the con—
clusion. The learaing 'member' learns by the activity of
his own ngtural reason when he peroeives the data, the

arguments and the order in which the premiges lead to the

conclusion, and finally assiwilates what he has understood

l. $T. THOMAS ARUINAS, Philosophical Texts, Thomas Grilk
Oxfond b\niversil’y Press, London, 195, P. 319, 7
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The learner assimilates what he has understuvod only when
thue mind, like the body does with food, takes in Lnowe
ledze and works on 13%. And, as the body absorbs the food
jt takes in and mekes it pert of 1tself through the proe-
cess of assinilation, comething 19 lnown only when the
mind works on i{ to discover the rationality of the data
and the arguments and nakes 1t beeome part of his men-
tal poscession.

in this two=pyonged activity, teaching as well as
tue learaing activity tekes place tuwaivugh tue instrumen-
tality of language. Languajge ie the instiuuent by which
jdeas and concepts necessurily find a material exyression
by the medla of gramual and loxis.

The instructional process is an engineering system
by itself. Otto Jespersen1 explaine the operational mecha-
nism of the instructional system when lhe says: "activity
on the part of one individuzl tc make himself understood
and ectivVity on the part of that other to

by another,
the mind of the first". The operaw-

understand what wae in
tion of the instructional system is therefcre in the
tunderstooa' - 'undersiand' activity. This activity is
dependent on (1) the actuating situation, (ii) the
thouzhts and ideas actuated by the situation which ome in.

dividual desires to convey to snother, aud {(1i1) the abi
L

1. TR PHILOSOPHY OF GRAILALZ, U%60 Josper .
Allen and Unwin Ltd., Lon&on, 1934’9§t:$n, George
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1ity of the othier individual to understand what is conveyed.

In an enginecering system energy in one forwm is con-

energy in anothex form for utility, anel rade
ancther Pl.ou‘—c cned in another olivecktion .

The three wajor operational steps involved in the

verted into
ovorlo

processes of an engineering system frou the generation

stage to the utility stage are:

(1) the generation of energy by release of energy

from & source and its conversion into energy that can be

transnitted,
(1i) the transmission of the energy torough a medium,

and

(i1i) the gronsforeation of the transmitted energy into

the fofm of cnergy required at the output for utility.

In a Steam Plant, for instance, mechanical enexgy

is made available at the output by itiie relcasc of chemical

energy storod in coal at the input. At the generation sta-

ge the chenical energy in coal is released aund converted

into thermal energy. The heat generated is used to change

water into dteam. gteam is transmitted through pipe lines

to the engine at the output where the thermmal energy in

steom i9 transfommed into mechanical enexrgy to operate

the eagine.
fwo significant operational factors that make possible

, shenical cnery 3
the conversion of che i rgy into mechanical energy are:

(a) energy cunnot be transmitited without the help of

a mediuu, and

(b) energy which is fhe cause for stean, is itself
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contained within the steauw.

Another feature of the engincering systcu is l1loss of
energy. At all the stages ol the system loss of encrgy
taltes place with the resuly tlie available output energy
is only & fraction of the input cnorgy.

In the first process of the system, that is, genera-
tion of energy, all stored energy of the fuel is not
made available for the stcam., Should the tuel be bLurnt in-
discriminately in the boller wuch heat ie 1osi in the flue
gas and leakage of heat from ivhe furncee. There 1s also
1oss from conduction and radiation. In the tranemission
process, heat energy is agaln 1ost by self-absorpiion, con-
duection and radiation of feat by the plipe lines. In the
third process which is the extraction and re=conversion of
heat into mechanical energy, transforunation losses are very
high: there is a rejection of heat by the steaun-engine (be-
cause of condensotion) besides conduction and radiation
locpes.

similarly, in the instructiondsystem which involves
tho cunderstooa-undergtana' activity there arce three major
operational stept:

(1) the generation of 1deas in the mind of the tea-
chor for conversion into expression that can be transmitted,

(ii) the trpnsmission of the ideas through the nedium

of language, and
(i11) the transformation of the expression 1§Panguage
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into ideas in the mind of the learncr.

The two signifrcant factors that mnake possible the

ideas in the mind of one individual understood by another

individual are:

(a) ideas canunot be transuitted without the help of

a nediumn, and
(b) the medium which transmits ideas is itsclf the

enbodiment of ideas.
Another important feature of the 'understood-under-
stand' activity is loss of ideas. At all the stages of the
systen loss of ideas takesplace with the result the avail-
able output ideas is not equal to the generated ideas, which

reduces the efficiency of the instructional systen.

The time-worn joke about an old lady who, when asked
to say what she meant, replied, "But how can I know what
I mean till I say it" illustrates that ideas themselves are
imperfectly generated in the mind. Even when ideas strike
an individual's mind with clarity, in the conversion of the

ideas into the language medium, much of the clarity of the

ideas is lost.
In the expression of ideas for transmission to another

individual, there is again losg;of ideas. Language is but an
| inadequate vehicle of thought; much oY the ideas is lost

in transit. It is not enough to use language that may be un-
derstood but it is necessary to use language that nust be
understood. By illogicel sequencing of ideas or linguistic

units, or incorrect choice of grammar and lexis, mnuech of
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the ideas 1s lost.

In the extraction of ideas from tle CxXyressed language
by the second individual, there is much loss of ideas for
these reasoas: (i) the learner does not possess the nen-
tal ability for perceptual and concoptual processes, (11) the
learncr does not exercise his mental abilitics to receive
new ldeas, (iil) the language used by the first individual
is not well ordered, (iv) there is illogical sequencing
of ideas or linguistic units, and (v) the choice of ETRLATr
and lexis is faulty. Saunkey Diagram}gllustratcs the func-
tioning of the engineering systew and the thiee lossges
incurred in tue system. A similar diagraw (Sankey Diagram 2)
lics been developed for #iie instructional system iillustra-
ting the three major operational steps in the 'understood-
understand’ activity and the losses incurred in the systew,

The analogy between the two systeus ig further Striking

in the tabulation below of the correspondences,

CUILESPONDENCES BETWEEN THE LNGINEERING
SYSTL:: AND TIE INSTRUCTIONAL SYSTIf;

Engineering System Instructional System
1. CONTENT Energy (leat) Ideas
2. MEDIUM Stean c9ntaining Language containing j
energy is the me- 1s the medium of t%angfas
dium of transui- mission of jdeag,

sgion of energy,

3. PROCLESSES a2)Gencration of ener- Generation of ideas
sy and 1s conver-  jyg conversion into ﬁzdre
sion into steamn. esion in languags pre-

b) Transmission of ener- Transniggy
0
gy through steam, rough langsa;:.idens the
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Engineering System Instructional Systenm

c)yeconversion of steam Reconversion of language
into mechanical ener- received into ideas :

gy .
4. SYSTEM LFFI- Output, . Understand
CIENCY Tnput | 1ergy) {to be)Understoogtidea)

Itenm No.1 represents the corresponding basie naterial

01 which the operation is effected; Item No,2 represents

the mediam of operation; iten nos. 3-a, 3-b and 3-¢ show

the corresponding processes of operation of the two 8y S~

tews; and itewm No.4 shows the corresponding system effj-

ciency.
Tho enalozy drawn i not 8o ruch t0 bring out the

siuilarity between the engineering system and the instruc.
tional system, but to emphasise the crux of the issue -
EFFICIENCY (whieh is the ratio between the output energy
and the input energy) with which the engineer ig concerned.
In like manner in the insiructional system the instructor

is concerined with efficiency and the neasures for optimi-

sing efficicncy.

EFFICIENCY
The efficiency ((b ) of an engineerinz systeu is de-

fined as the ratio of output energy to the input energy,
The output energy (Bp) Irou a system is the input energy

(E;) less the energy 1088 (E,) in the systen,

Thus, Efficicncy ( b ) N | A
By
As I = K -5

0
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I?i 2 p— i

Thercfore fb = 5
The maximum ideal etficlency is attained when the lossg
(Ei) becomes zero, and 1ts value is then wnity; ang when
all the input energy (Ei) is lost in the systeu itselys

(Ei = E,) the output 1s zero and the Systew efficiency jg

also zero.

That is,

Ei -0
4 moX= T = 1 since L'l = 0
Ei - E1 E -
tb min= T =4 1 = 0 Bi
5 E = nce
i i L= L
1 i

e two extrceue conditions of efficieney are never pree-
sent in an engineering systema. Ii the cffioiency is zero
it ceases to be a systen at all; ang a coupletely Iosge

free systew is only a uypothotical situation,

The study of scieiice, engineering ang tecimology have
the priwary aim to inprove the efficiency of systeus, This
calis for meéthods for reducing the losses ip the system,
Reverting to the exauple of the Stean Plant, energy is lost
frou the system at all stages nauely generation, transmi-
seion and transformation.

When heat is generated by the relcase of thernal enep.
gy #rom fuel (coal) in the boiler, three inportant sources
of cnorgy loss are reckened. In the firgg instance the
fuel is not coupletely buriit ond the unburng fyel Cscapes

from the bojl er through the ch:uuey, aeconaly, the hot

(fluej guses that g0 OUE CAXTY & g00d papy op the heat
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from the boiler; and, thirdly, loss of heat from the

boiler by conduction, convection aad radiation, bring
dowvnt the gencration efticiency in a steam plant. Techno-

logical skill is applied herc to reduce the losses and

improve tlhie gcneration cfficiency. Incowplete burning of

the fuel is prevented by regulating the alr supply to the

purning chanber (furnace); secondly, the hheat lost 1In the

hot (fiue) gases 1B recovered by econouisers ior pre-

heating water or air requircd by the boiler; and heat loss

by conduction, convectioi and radiation are prevented by
thernally insulating the boiler. In the secound stage, du-
ying transuission of emnergy by steaw to the engine through
metal plpes, conduction and radiation losses occur which
ayre reduced by tuerwal jasulation of the pige line. In
the thiru stage of operetion of the steaw plant, trans-
foruation, tue wain sources ©f cuergy loss arc condensa-
¢ion loss, leakuge oI heat by conduction and radiation,

and mechanical deficicnciesd of the cigine., Stcan condenssa-
tion is reduced bY guper—heating tlhe sieauw, while thermal

insulation reduces neat loss by conduction and rodiation;
onergy 1088 at the engine is mininised by improving

chanical parts like valves, piston, crank
?

and

the design of mc

ctcC.

In the 1nstru0ti°na1 eystem wiiere the three correg-

operations 8¥e€ (i) iceation, (ii) tyensmission
?

ponding
ransformation, 1 would define efficiency of the

ana (1%i) t
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gysten as the rativ of, what has been underséood by

the situdent to wvhat hos to be understond., I1If 'Ihtb"

'Ihb' and'Il' respectively represent tue guantised forus

of Idea—has—to—be—understood, ideca-uas-heen-understood

and Idea-loss at the various stages, then the instruc-

tional efficiency (fb ) may be represented thus:

1

(instructionalk lhb
o Lth
As Iyy = Lpep~T1
1 -1
i
therefore - Tﬁﬁk—QL
htd

anq_max.(instructional) =1, waen I, =0

T)min.(instructional) =0, when I . =1,

The ain of educational tecinology is to improve

¢his efficiency bY reducing the loss. At the ideation stage

of the instruction the two main causes for the loss of

ideas are due 10 (i) imperfect conception of the ideas

which the teacter attenpts to explain, and (ii) the inabi-

i Lity on the part of tne teaclier to mobilise and warshal

whatever ideas lie his on a topic. In the second stage,

¢ransuission, threc major causes arc (i) inability on the

part oi tuc teacher to uale tiie correct choice of sramwar

ana loxis, (11) inability to order the gramuar and lexis,

and (iii) inability to logically sequence the orderecd

units of expross
anguage ijs transforued into ideas by the stndent,

jon. In the last stage of the system whe-

re the 1

two sources of loss are identified as (i) linguistiec in-

capacity 10 receive the idea containcd in the languopge, ang
]
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(ii) inadeqyuate conceptual level to conceive the idea.
The instructional systel. having veen deteruwined, it
emerzes from the system itsclf that the language of ins-
truction has a function that is specilic, It is the instru-
wment for the 'understood-understand' activity. In the stu-
dy of tecunology the instractional language is the instru-
ment for all the wmental operations nccessary for the inte-

llectual activity beginning frow the lowest cognitivce le-

vel of recognising facts to the highest of reasoned argu-

mpent.

THE ACTIVATING FUNCTYON_OF ENGLISH AS _ INSTRUC-
TIONAL LAJGUAGE IN TECHNOLUGICAL EDUCATTION IN

INDIA
Experts on tLlue teaching of Lnglish to students of

teclmoloyzy in India, who have ecnunciated theories and wri-
tten books prescribing tue methodology and providing wate-
rial for Lnglish-teaching t0 non-Lnglish technological stu-
dents, hold the view that tiic Lnglish language plays an
auxiliary role in technological education, By auxiliary role
they mean that the language 18 used wostly to receive know-
ledge and inforuation, and to a lesser degree to convey in-—
formation associated with their technical studies,

J.P.B, Allen and H.G.Widdowson in TEACIING THE COLIANT =
CATIVE USE OF ENGLISH are convinced of the auxiliary role of
the instructional lengnage when they say:
ias taken on o el oharactor. Frovionsly 1t vasfonts oS
fine the aiume of’English 1eafning_1n terns of thevso-calleg-
tjanguage skills of speaking, understanding speech, reading

and writing, and these alns were seen as relatine 0
education at the priwary and secondary level . Retegtlienﬁggl
) . g
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ever, & nced uas arisen to cpecify ilue aims of Bnglisi learn-
ing umorc precisely as the language has increasingly been re-
guired to take on an auxiliary role at the turtiary lcevel of
education. Lnglish teaching lhas been called upon to provide
students with the basic ability (o usec the language to re-
ceive, and (to a lesser degree) to convey inforuation asso-
with their spccislist studies, This is particularly so
developing countries wherc essential textboolks material
is not available in the vernacular languages. Tius whereas one
talked previously in general terms of ELT, we now kave such
acronymic varitants as EsP (English ;or Special Purposes; and
128% (lkngliskh for Science qnd.yechOLOgy)."i In suggesting a
diiferent orientation to inglish-language teaching, they pro-
pose "a sbift ol tlhe focus of attension frow the grouwwatical

to the coumunicative properiies of the language. We take the
view that the difficuities which the students encounter arise
not so nueh frow a defective knowledie of the gystew of Lng-
lish, but frow an unfami;iaritg witu wnglish usage, and that
conseguently their needs Cisiavi we met py'a course which simply
provides further practice in the composnylon ol seitences, but
only by one which develops a.knowledgc of 0w senteunces are
uced in tihc performance of dliferent couvinnicative acts. The
approach which we wisy to Outlipe here, theng‘represents a uove
from an almost exclusive conceri W}tu_gramuatlcal iformus to at%
least an equal concern with raoctoxical funcitions, "<

ciated
in the

At the learning stage, even if the langzuage is used
mostly to receive knowledge and inioruation, it plays nore
than an auxiliary role; it plays an activating role in that
the language is uscd to activate the nind for the scientitic
inguiry. Knowledge and inforuation are received not for uere
pagsive reception but for building the edifice of scientific
knowledge. Through an advertisenient ny son aged eleven years

recejved the intormation that a clown is open for engagenent

for sports and schools. The kind of mental activity involveq
in receiving this infoxmation was just reception; on the con-
trary, in 115 science class when he learnt the elasticity of
solids, the leacher took @ plece of rubber bang and stretehey
it: his vorbal expressive &eis were intended to make

the learners cbserve that tie pubber band beeaue

1. To ue publisihed.

2, 1ibid.
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longer; he next removed the pulling force and verba-
lised o iet tho lcammers obseive that 1t Iegalned jts
originul suape. ie theu repeated the Process with a

load suspended av the 1ower end of a Spring. Ue verbalisod
to let tGhou deduce that sollds possess tie clastic Prije=

perty of regalning tueir oxiginal shape when the appe

lied force ceased to cet on them. lile furthexr vorbalisoe
tion wae intended to crystullise the ideas they uad ro-
celved into the concept of elasticity as the property of
solids of rcgaining thelr original shape when the appliied
forcc ceases to act on them. The Laowledge and information
while being receoived turough langzuage aided by receptors
involved the activity of the mind to observe, to perceive
caugse~and—-effecct relationship, to deduce, and finally to
concelve the property of cleasticity. Ia receiving inforpa-
tion communicated, the intellect epprehiends the intellj-
zible content and concs to understand it, itccoiving ine
formation is o rceeptive act while receiving inetruction ig
o reactive act; the former is at the perceptual level only
while the latter beginning from tie perceptual level reach-
co the conceptual level; the substanee reeceivoa irom in-
formation is stored at ricnory while the substance received
from instruction is absorived by intelligence.

in tecunological cducation students learn (1) the
basic and fundopentel 1aws at work in the Phyeleal world,

and (2) the application of these laws ang principles in
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practical ecituations. knowledge 1s aoguired 1n two ways:
ofie, when the nataral reuson vy iveell axyives at the
Laovliedge ot a fundauental law bl therto unmnowi by dis-
govery fivu cxperviuentaslon; the other, when @ioduer per-
gon farnisites help t0 dlsclpline the isdad to aeluire inowe
ledge. dn dcoding a gtudeni 0 discover fundaumcntal laws

a teacher follows the saue method that & man adopts in
ginding tbings out for ulimself. The teaciuer instructe
another by expounding his owi procecses of recsoning Ly

ei s whichh serve &3 instrunents foxr ithe natural reason-

ingz of the learner to arrive ot conclucions previously

unknown, and by proposing stotencnts tuat are developed

from seli-evident prineiples. Students of gecimoloygy build

up their edifice of knowledge not alwvays from solf-dis-

covery but by andersianding the data, the arpuments based

on the dato and the O
lusion by the cxorcine of the roasoning power

rder in which the pronises lead to

the ¢onc

turough the wedium of langusge. The teacher enablos a

learner to know what he does not know by directing his obe

servetion, where poseible, t0 an object or a plhenoucnon,

leazner's ‘
ond by directiny thq/rcason by the infereitinl uses of

language t0 MOVe prom what is Lnowa to tho waimnown, Lyon

premises 1o conclusions, from cause to effeet, firou daly
to target, through reovdrse U a number of yerccpiual and
conceptunl abiiities 10X rocuginising faets, iox abstracting

the gualities frow tuings, for sceing Wow paxts make up
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tLho whoie, for clessifying infoxuation, for grouping
tudngs in the wmind, lor waking anelogies, for think-
ing allstroctly, and ior doing nuwecrous other montal

operations, through the use of language. Thercfore,

the instructional language for tecimologieal cducs-

tion does not simply play an auxiliary role but an

activating role in that 1t activetes the mind,

vor nctivating the mind for the numerous mental opera-

tions required for the anderstanding and assimilation of

tcochnmoloizy, the funetion that the instractional language

perforue 1s\cognit1vc activation. 1 call this language

that brings about the cognitive activation, in other words,

the 'understood-uuderﬁt“nd' gctivity for learning techno-

loyy, FUNTCTIONAL cNGLIsi. I en in porfect agreenent with

Professoxr Reginald OKapp's specificotion of IUNUCTIUNAL

ENGLISH as languaie which conveyt bare factual inforuntion

eithier Ly speech Or writing, which is nsed for drawiug

inforences frou facts, whiech conwnmicates o scientist's

suabtle and penetratiug reaponing. lie rightly calls FUNCYIONAL

LNuLISH "the language of logic, of all arguncnt in whieh

the appeal is to tho jntcilcet oad not, as in poetry, to

the 1magination."1 nowover, while VYrofessor Kopp ldentifice

FUNCTTONAL LENGLISH on the busie of ite cuaracteristie, or,

i1ts otatic proporty ae language where every word ond every

Tk PR},‘:S‘};NTATIUN OI' TECINICAL INFU!&]ATIUN. Redy Kailp,

1.
constable, London, 1073, pe23.
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ocntence io so selected "that it will ueet the function
weeizned to 1t"%, I identify FUNCTIONAL LNGLISK on the bae
6l of ite dynauic property, navely, ite function,
TLECINOULOGICAL CUMMNUNICATION:

It 1s necessary; at this contexi to indicate the now
ture oi teeclinological cownunication.,

Techmology ie 2 uighly evolved aund progressed art,
Thereforc the comounieantion of the art or tcchnology also
hae o Ldstory and an evoiution. At present the comuunj e
tion of {tecunology cxiste in TURLE well-defined planes:

(1) the VOi-plane, (2) the MATHEHATIGAL-plane and () the
GRAFPliIU=-planc.

\/’(1) The WORb~plane is the most fundamental and basic.
2% 1v in this plene that the 'language’ ag §¢ ye conzonly
understood kas Jts role,

(2) The MATHERMATICAL-plonc 16 used for connunicating
at a rapld rate. Ideac are cncompassed in exprescions. liere
precision is more prouinent.

(3) The GRARPIIC=-plane has no bigh cogii tive appeal. It
is direct and explicit. Conuunicetion in thig pPlane cannoy
ascune multi-d{:montion as in tho nathenatical pPlane,

ia technological counanication one op Hoxre plones jg

used sinultancously. At the lower leovel of instructioy the

word-plone accomnpliches almost all {he commuuieating opera
tione. The mathematicale=plone of connunication denands g
good famillority with the art of tathemagyeg, Therofore oo

pounication in this plane is possidbie geyer Qttaining o ger

e Tiik PAESENTATION OF PECINICAL, 31 ame -
; | genstablo, London, 197‘1. D00, i Ua»m[\&l@ﬂ, a0, iﬁ&p{}.
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tain lovel of proficioncy in ratuenstics, and wastoring
thie gynbolis of 1t. Ueually thie plasie of conuunication ig
resorted to at ¢ hdgher level of comprohiension since it
has the advantage of beiny precise and compreiiensive and
can assune o nunber 0of dimencions. Yet, meoaninzful teclmo-
logical cormunication cannot entively be carried out in
thie plane., lecourse to the word-plune, quite often, is
ecsentierl. Phe graphic-plane is elso not ain Independent
plene for conumunfcation. oxrde are required in tuls plane
for completeness of the comnunlcation. Since tue graphice
plane is easier than tiie uathenatical~plane, studente are
initiated into this plane ai an early stoge. Lowever, its
Limdtations prevent ite use i advanced comnnunication,

7he advantages of technolozieal conmunication existing
1n three different planes, ¥, ond ¢ (word, nmathematics end
graphic) are too obvioug. In the first place, the conuunica-
tion can resort o uore whan one plane o that transfer of
jdee is better accomplisbed. Sccondly, if one is fowiliar
with wore than one plane, one will ned find it inpocsible
to cormmunicate with another who is fanmiliax in wore than one
plane.

since the scope of the present thesic ig confineg to
Languaso, which 18 excluslvely ia tiwo Weplane, it is not T
levaant to dwell on the b and ¢ planos. Lut if ney be said
in this comtext that in the ll=plane subjects Like Applied
t=plane subjeets 1jike Teclnical Art

Mathomaties, and in the
ot T . 5
have established stron: toundutione. Yhereas, in tue Weplane,
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Fanetionnl faglisi has not 680 for cucrged, 10t even been
&
adul tied and recognised, 06 a cowponent of tecimoliogy at

lavge.



Chapter VII

ATLEMATI CAL REPRESENTATION OF Tilli DYNAMICS
OF FUNCIIONAL GNGLISH FOR THE STUDY OF TECH-
NOLOGY, THROUGI A PUYSICAL MODEL

Functional Englisi belongs to the Denotative stra-

tur: of language which ie not influenced by feelings,

moods or emotions. Unlike the Connotative stratum of

language which 18 distinguished by the clement of su-

geestion where there 15 much that 1s implicit, the De-

notative stratum 1s marked by explicitness and exact-

ness, and has conplete jntellectual sincerity. In the

Connotative stratum, much is lett to the imagination of

the recipient of tuhe languiage,; there are subtleties of

conception in it and 1% involves couplexities of presenta-

tion; 1t carries delicate nuances and ambiguities. The

impression produced 18 not only by what is said express-

ly, but also by what is not expressed, The 'iumpression!

in the Connotative gtratum 1s the efiect of expression and

suppression, and varies from recipient to recipient de-

pending o1 the sensibility of the reciplent to supply what

ijg sugpeested and what is suppressed.

punctional English for technology expresses orderly
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rotionulised concepts and ereates a particular and speci-
fic dlupression on the mind of the recipient. The impression
does not vary from recipient to recipient as the dencia-
tion Lasdefiniteness. The mechanics of Functional English
has no flexibility; the framework of the language strretured
to embody a specific technological concept or idea cannot
be dissociated froun the idea without distorting the idea
it contains. Taus thctional English for technology and
tecimoloyy forui inseparable components. urther, at tue
operational lwvel, proficiency in Funetional English intiu-
ences the proficiency in technology by a DIRLCT EFFLECT,
and the proficiency in technology helps to improve the
proticiency in functional English by a RETRO-EFFLCT owing
to the coupled nature of technology and Functional Englisi.
The two effects, DIRLECT and RETRO, form the essential
operating paraueters of the instructional system for techno-
logy. The dynauics of the syster 1s wathematically expre-~
ssed, below, by analogy to a physical model.,

The model is structured on the principle that where
there is a cause-and-efiect lnteraction as it happens in
technological instruction where the two parameters;profi-
ciency in Functional English and profieicney in tecimology
are mutually dependent as well as interactive, the nature

of the interaction has manifested an exponential charac-

teristic.
For simplicity, the model considered js g Liquid Flow
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Systen. Its cross-section is shown in Fig.1 and its gide

elevation in Fig.2.
A lliqguid is confined in a large reservoir with one

of the walls, as siiown, vertical and flat having a rectangue-

lar slot of unit width on it. A collecting vessel of

rectangular shape 1s 50 wounted on a spring that one of

its vertical sides slides on the wall of the cservoir the-
reby actinz as a valve to regulate the flow of liguid the
rough the rectangular siot. The mechanical arrangemcnt
does not perait the vessel to mov?&n any direction except

to slide vertically on the wall of the reservoir.,

The action of tuis system is obvioug. As the liguid
fills the vessel, the weight of the vesgel increases ang
it moves down pressing tie spring. Tuis gection allows the
opening to widen and more liquid to drain out into the ve-
ssel. The increased rate of flow of liquig accelerates the
opening of the slot which again increagses the rate or flow,

and the process continues until the collecting veggel is

filled and the liguid starts to overfloy,

ANALOGY
The reservoir with a large (almost infinite) volume

of liquid is anatogous to the huge and almost inginjie Vo=
lume of technological knowledge in any fielg, The Collecting
vessel represents the student with a Tinite Capacity, who
can learn as nuch as his capacity allowsg, Between the stow-

rage and the vessel is the wall which jg analogous to the
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linguistic barrier. This barrier is operied due to the
welght of the liquid in the vessel, which is the language
proficiency. The compliance of the spring to the coumpre-
ssing force corresponds to the student's response , Phe

various factors of the physical systewm are tabulated

against the corresponding factors of the instructional Sys=

tew for tecunology as suown below:
INSTRUGTY ONAL SY S TEh

PUYS1iCAL SYSTEN

oo ; ne and i. Technology having techno-
i. Liquid having yolume logical content ang the
HAEE . language in whicih 1t fg
contained (Functional
Laglish).

T e aid (V). 2« Volune oz technological
2. Voluue of liquid (V) content (’r ).
2) . 3. Functions} Inglish in
3. Mass of liquid (1) which technology is conw

tained ( A ),

4. Funectiona}l Inglish in unit
technology gor linguistic
density ( 6?: A

Density of 1liquid (b=1/V).

‘rf
; of slot(A). 5. Proficienoy in Tunctional
5. Area of opening English (),

1~ 6. Rate of €xposition to tech~
Rate of 110y 02 . 15 a nology ( = & @ where
_ = oL
quidt§§:§A. where x s conégant).
cones .
- 7+ Understanding coefficient
flow that colle 24 n
’ gggtizfthe vescel (co=- of technOIOgy (1’),

liection coefficient C).

. liance {( dis- 8. froliciency °f Functiona}
o Sfrigﬁeﬁzmger unit wass Lnglish acquireq oy uni ¢
b ali uid S)- language of tecmlology Ul
of q derstoogd 4 .
9. Time't'! measured in any 9. Tiwe tge . Unit nay be even

: unit. one senester or part the-
arbhitrary reoyi., p
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OPPIATIONAL ANALOGY

The larze volume of liquid contained in the reser-
voir has, as any matter, (1) voluue and (2) uass, reia-
ted by the density of the liguid as D=i/V. Ia the ins-
tructional context technology has two componcents (1) the
abstract techimologicel content preseated in (2) functional
language. As in the case ¢ the liquid where waes and voe
lume are inseparably rclated, technology ulso bae the
abstract content inseparxably preseant in {he lenguage struc-
turec. If tihe guantised teehnolog: cal conteint ane the {uai-
tised language in a given saiuple of tecunoloyy are repre-
sented by’r'and.x.respeetively, then the linguistic deasity
may be expressed by the ratio )\/T - é Tue area 'A' of
the slot on the wall of thc resexvolr represents the
tWWINDOW' on the lingulstic liarrier with an area '9' to
allow the pascage of tochmology. ' O' represents the uastery
or proficiency ecquired in the use of the functional lan-
gnapge. The erca of opening 1% dircctly related to the wo-
izht of the vessel end likewise the proficiency im the use
of functional tengnage is related to the language absorbed
or assimileted by the student. The coliecting vessel re-
presents the ability of & student %0 acquire techuologicei
knowledge. ‘ihe dimensions of the collecting vesscl can be
equated to the faculties of the student: broad-base, dep th,

and so on. Rate of flow of liquid 'Q' depends on three fac-

gors (1) viscocity of the liquig, (2) tihe area of the open-~
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in ana (5) Ul ostvati
g, ana (5) the lhydrostatic pressure at which it is deli
vercd. 1t is assuued in the s
3 ¢ systew that vi
scoclty and hvda
H Yiro-
static pressure reuwain constanids and thwat tue factoxr to b
< 20 e
cuiisldered variable is ouly 'A%, |
a»' o dicilce, the rate of 2
low is
proportional to 'A', ox, using a coustant K, (=ii. A2
] Hhin e I A=~
logous condition exiscs in the instructional systewu. i
e fllE

rate of expositlon to technoloqué:is subjeet 4o (1) the
level of treatment of the subject, (2) the proficiency of
the student in the funcvional language, and (5 the pre-

teachier ueliver's the coiibenite It is Obe

ssure at which tue
gerved in the physical systew ithat tue rate of filliag 1s
not "Q' bat less than (. Ouly a part 'C' of ¢ is collected
in the vessel alter the spilling. A etudent ie not geue-
rally able ©oO assimilate the entire contecat of tecinmology

to whieih he ls cxposed. Yhe iraction uc aseiuilates is re-
presented by & coefficicit 'W/'. Iie rate av wuich the slot
opens on the wall 16 a iTunction oi thke two factoxs (1) ta
rate at which tie weight of tic vessel increascs, &ud) e
(2) the coeflicient 0i the verileally Jowaward wovement pex
wnit increase in welgint (cou-2iance ot spring '€'). A simi
lur setion is seei in tue instruetional sysica wuere the )
proiiciency in the fanctionai language increases due t0

(1) tac rate 2t which tire student understands the fuy
language froiu tecinology, and (2) the coeificieng ! ftz:nal
inerease in proficlicncy in funcéional language for anit

language of techinclogy uirderstuvod,
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Since the peysical syeten and the inesdruetional
systewn are envirely analogous, ceitheir of thew may be tr
< ea..
ted wathewatically ior ¢St i
b I3 (] 1
3 vablishing rclations 10 represent
the dynamic state. Tue more fonili
¥ . Tue uore feniliar physicol systen is
therciore treated and vac zeeult is transferred $0 the
instructional sysitcil.
Let it be assunied that tie system started working at
g1
-5 i ', ' ol inni ti I i
a tiwe 'zero', and wiue initial opening ared of the slot A
| (¢}
whicu was nade by an external agency by pouring a volunm
g e
v, of tie liquid in the vessel. Atter a tine '%'s the state
of the vessel anda the siot are showt in the figure Th
el LA e
eyuation of this state uay Le derived as follows:
§ il 9

of the slot at tiwe ¢ = A

Area

Area of the slot at time

Zero = Ao

Rate of flow from the re-

5€1Voir =K A
kate of collection in tue

vesgscl =K A C
Rate of increase in the

weight of whe vessel =K A GCD

tate vi displacetient of

the vessel due tO the in-

crcase in weight = KACD S

= Late ot openii
the siot — he of

= dA/dt
Therefore %% =KACDS

Tnis is @ differcntiel equation of
auvl the first o
Yder

in 'separable variable' foru and may be solveq
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agE;

e 4G T UA A
Scparating tue variable, T = K CDS at
integrating both sides,

log A =K CDS§S ¢ ¢ loz A
(¢
A, Yeprecents the value of A at tiwe t = ¢ wiien the
systew conuenced to function.
Tuhuercfore log A = log Ao =Kk CDS§ ¢
A
log =K CDSt
Ao
= ek € D S t

That is, A/AO

oY A = A eKCDSt

o

Reverting to the instructional Systen, the lingujg~

tic proficiency at any tiue may be represented as:
o 0. e 3 'YSFL'
: o .ocloolE(iuation (1)
In a siniler wmanner the iuproveuent in tecimological Pro=

ficiency as a function of time may also pe derived as fo-

llows:
The rate of technological content
to which the student 1s exposeq ¢ ¢' = L6
3 f assimilation
Rate o = ROY
= d7”
dt

Thereflore "'3_:: = ®RPY

Substituting the value for B frou equation ()
____ig' = xv g, gXTIpL

that is, 4T =

Integrating both sides,
T . 2£X00 e Rvipt

dtvSp

g E%' may be expressed in {orug of the initiaj

[
>
a(
O
S
®
!
-
A
x
I~

teclnological proficiency T: since B 1y 5
' o = lp F’
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so T = OQYgP?; ecwg,at
v Spe 4
tuerefore T = To o<V OPE «+ e Bquation (2)

EXA ANATION OF Tifli MATUGHATICAL RESULTS

1. Lxpressions (1) and (2) have the saue fori whieh
siiow that the two factors - (1) proficiency in Functional

Bnglish and (2) proficiency in tecknoloygy wo on increasing
at the same rate. Stated otherwisge, the correlation co-

cfficient of the two factors in a tine-varying context

is plusone. 5
o
2. It i9 obegerved frou the expression 9 = 90 e Ft

that (1) 9: 0 when 90= 0, and

ii = wiheii any one or uore of of Y g F’
( )9 90 is equal to zero, A gl ’t

This explains that if the initial proliciency in Fanc-~
tional bnglish is nil there cannot be any inproveuent in
the language proficiency, and if any of the coefficientgis
zero, the linguistic proficiency rewains at the initial Je-
vel 9 o

3. Normally the coefficientsand time cannot assune
negative values, although the magnitude of sole of then
may approach zero in certain cases where the student will

not make any improvement.
4, The rate of improveuent is considerably influenceq

by the initial proficiency, 90 being a factor o il tipli-

cation.
5. For rapid progress, with a gjven lnitia)} profi
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ciency in Fuiciional English as well as tecimological
proficieucy, thce values ofol, Y, [O and F shiould be
the waxirmmw. The aim of a sucecessful @cadenlc plan shoulqd
be to optinise tueobe cocfficients.

NATURL. OF THE COFRFFICIENTS

K/ ©-This factor repvesents the viscoelty of the
liquid in the system and tue hydrostatic pressure coumwonly
known as the 'head' of the liquid coluun. in the instruc-
tional system the viscocity corresponds to the uanner jin
which a subject is discusscd -~ whether lucidly explained
so that the idea can flow easily ox in an wiinteiligible
or in_comprehensible manner.

The hydrostatlic pressure is the pressure at which
an information is forced inio the student. Here it is jm-
plied that the level of technological content with the
tecacher should be wuch higher than with the student, so
that there is forward flow of information ang linowledge.,
Therefore the 'K' factor depends on the teaching 'member!
as teacher, book, etc. from where the student 15 drawing
his knowledge.

q/ﬁ(_The vessel as shown in the physical mnodel does
not collect all the liquid discharged from the reservoir
due to various physical factors as the velocity of gjg.
charge, the opening of the vessel, etc. A corresponding

situation exists in the d1nstructionai 8ystew where all

the technological content transumitteq to g btudent jig not
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understood by him due to tiie teaclier's speed of instruc-
tion, situdent's low capacity to rceeive, ete. The frac-
tion of the tecimoloyy that is understoec by g student
is represented by “/ and jg callced the coeificient of up-
derstanding. in an ideal situation wien the vessel is ¢o-
nnected by a pipeline 40 tie reservoir tue value of (
is univy where there is no spilling, An ingtructiona) By S=
tem where the coefficient of nnderstanding isxuﬁ}y&s only
a hypotuctienl sltuation.

D/S..The mass of a quantity oif liguid dependsg o1
1ty density In the physical systom. In the instructional
system,thctional Lngiish of a quantum of tcehnology de=
pends on its linguistic density which ig {pe ausunt oi Func-
tional English contained in unit tecunology,

5/13-In the physietl s/ stem the opening of the slot
is proportional to the displaceticnt of the spring which is
due to the mass of the vessel. Tihe mags wiideh 15 the aniount
of matter is here anclogous to Funetional LWiglisu in whien
tecinology is contained, that further openg the ming to
understond more of tecimology. Proficiency of Functionay
English is acquired by assiuilation of teelnological cop.
tent and acquisition of the ability to uge fhnetional Bilyw

lisk for technology.
DIFPLRLENT CASES OF LilOFLCILNCY VEVELOPMENT

All possible cases of proiiciency development can be
explained with refcrence t0 the iioge} Considereg, liowever,

only a few cases of interest to e Precent congext Bve
- L}
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been talien up for illustratioi.

ULl LATS W11 {HADEQUATL PLUPTICILNICY

1.
e model scihenatic is shown below ior the category
of students with inadeguate proficiency in Functional ing-

lish.

LH e

— = —_—§ —3» INADEQUATE

|‘ |

| l
|

S L G R

In this case the initial lonzuage proticiency ! E%' for
sochnology 18 nil as shown by the model, where

understanding

the slot 1S closed completely by the side of the vessel

aend no flow is
to pull the vessel dowan and open the valve,

possibles The vessel has insuificient mass

of 1iquid
if sone extra 114
cend Gown, In the Birla Institute of

e uid is added by an external agency,

tlie vessel will des

fechnology ond gycience, Pilani, the aiuw of the liake-up
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Enislisi course is prbciScly to do this operation in the

insiructional systew.
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just ppened the slot on the reser-

vhen tihe vessgel has

glieik is nO longer neceded since the

voir, the nake-up kn

1 reach a gel f-acting state. The stoge at which

systen wil
e seif-action, is called the TIRESHOLD

the vessel attaing th
mass of the Ltiguid in the vessel at tae

stage and the
hreshold mass. This corresponds to

thresiold stage jg the ¥
the TURLESHOLD proticiency iM English required to absoxb
tecimology and ctart @ regenerative cycle for learning
tecinology and acquiring the ability to use the funectional
tnglish for techuiologyY:

The statisticai s
The halke—=up studonts exhibi¢ a uigsk correlation

tudy also reveals suci & state of

peifo ¥12ance.
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coefficient between CGPA and Englisic grade. Thie is due
to the utter dependence of these students on ihe knglish

prograwe for improving their CUPA. When once the thresnold

stage is reached, these students do not depend on any

Lnglish progratue which 1s evideut frow the low coeffi-

cient of correlation between CGPA and Inglish grade for

tue category ol gtudents with adeyuate profieciency. They

are dependent on the teciviologicel reservoir which supplies
the linguistic ability as well.

2. THE MAJORITY BELAVIUUR

The majority of the student-~input to the Birla

Institute of Technology and science, Pilani, behave like

the system shown pelow where there is alrcady sowe linguis-

tic proficiency above the thresiiold stage.

|

|

|
I
|

— N
. \_

|
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Altuoupgh the averxage culPA of a large sauple of the situ-
dent-input to the Ingtitute increases only slightly
througzh the normal 10 seicsters ror tiie teclinolopgical
prograume, 1t 1s an indication that there is an interac-~

tion taking place between the proficiency in functional

Inglish and the agsimilation of tecimology in stiudents

The Liguid systeti is still a valid demonstration of the
action and interaction between proficiency in functional
English and proficiency in tecimologys. In this context it
js iwportant tO note tihat functional Inglish in the WORD -
PLANL slowly recedes frou its role since sywbolic language
in the LA THEMATI CAL=PLARE and GRAPLHIC-PLANE siowly get
into the technolopgical system a8 time advances.

3. DECREASING CGPA
$ ana

Anong tihe various coefficientsy , Y,

’
which deteruine the rate of proficicncy imvrovemfit,cc ,

1{ and cannot assuue negative values. But it way ha-

ppen that

may change in thhe case of some students due

to external influenceswhici uay be ontside the acadeuic

suppose the compliance de
ses) to such a state that the vessel is

aunbit. creases (that is, the

stiffness increa

slighly lifted upward against the wass of liquid collected,

the rate of f1ow decreabes and tie eitire operation ig

4 resulting in a decrease in the proficiency as time

The exponential r?iﬁféon

reverse

increases.
— Y

,1_' - 1 explains the rate
of decrease in

CGPA,



4. LLVEL_GGPA

1o

Guite a few studenis have a steady CGPA throughout

their acadenic career. This i1s a stage explained by Ghe

oxtreuely low value foxr the product of the coefficients

o )

—n— 0

g
80 tbﬁt’—r-’ =fr; e

To

5. WIGH GENE:AL ENGLISH PROFICILENCLY AND LOVW CGPA

observed that students witii

in a few cases it 18

a high proficiency 1in General Lnglish are not able to per-

forn correspondingly well in tecimology. This ciate is re-

prese

temn

APTITUY DE\E ECH.
N2
G
)
\Z

where altiough the openin

the vessel 18 not suita

ble for the collection

néed by the following schienatic of the puysical sys-

“

¢ 18 wide anough, the shape of

T the liquid.
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Phe opening is long and nar 1% )
o row wi 3
vii the longer edge para-
1lel to tie wall oi tvhe resexrvoir. The liyuid falls be
yond the vessel. In ordexr to collect the liqguia, besides

tue voluue of the vessel, its shape should lLe suitable

Such students are not adepted for tecimological pursuit

Perhape they uay do well in the study of arts.

6. PSYCHOLOGICAL GAD

some Students wiio are found fit, in all respects

for acadenic pursuit, fail Dbadly in their efforts. Tlie rea-
son is obviously psyechological. Such students develop and

tein o psychiological gap with thc teachiers. This lowers

mnain
their nmental potentiality and even ruins their career.
Thig case nay be well jllustrated by the scheuatic below
where tae vessel 18 renoved a little distance from the re-

it ie noticed that the gap does not allow the 13
1

Seyvoir.

quid to flow into the vessel.
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7. UEFLCILNCIES IN TLACHERS

it is pertinent in this context to show how sowne

deficiencies of tecachers affcct the students' proficicney.

a) LACK OF INFORNATION
in order that taere should be flow of liguid in tae

systen, the level of liqguid should bo atleast above the

sloit. The rate of flow will depend on the 'head' of the li-

quid colamn, and, 1f the head is low, the flow is poor.

b) EXTRA GRILLIANT TEACHING

It is also observed in soue cases that the teacher

has had a brilliant acadeuic career and has a good stock of

jinfornation under high pressure. liis rate of delivexyy of

the subject is 80 high that the average students do not

g as shown below:

benefit by his teacuin
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wherecas the above-average students can ebsorb sowme part
[~}

( though small) of the material delivered by the teacher

aoe shown below:

[

|

‘]l||:|
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PRESENTATION OF THE EXVONENTIAL FUNCTIOUNS

QUXPHI CAL RL
1 suapes of the exponential curves are

The genera
shown below where-fL atands iorO[:YgF. The threce generxral

O having a positive value, (2) £~ having

cascs ere (1

pearly zero value, and (3} having a negative

zero or

values
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SCOPE OF TIE APPLICATION OF TUE MATMEMATICAL DERIVATIONS

The Mathematical Formuloe derived representing the
profiecicncics in Functional DEnglish and in technology are
reasonably dependable foruulae, enabling prediction of
the behaviour oi an individual student, and possibly of a
sanple. The formulae enable the following evaluation ang
prediction :

(i) On the basis of the proficiency in technology (CGPA)
for any two points on the time-scale, the exponential
increment or decrement 11— and the initial proficiency

in technologzy Jo, can be determined.

(ii) If the proficiency ' ’R& ' in technology for a known

period of time and the value of the exponent _O)
are

known, it 1s possible to predict the proficiency for

any other point of time.
(iii) Although data for the behaviour in Functional Englisi
1

are not available, we may expect the inter
students doing teractive phe-

nomenon to occur in/the Make-up English programme
111 1Y)
which leads the student to the threshold profici
“ eincy .
The mathcmatical derivations do not account for t]
1e

(iv)
gsaturation phenouenomne. Hence the formulae are appli
D -

cable for the initial semesters only.

APPLICATION OF THE FORMULA (ILLUSTRATION)-INDIVIDUAL ¢
ASES

The general expression for the time-va
z ryin
" £ Profioienoy

T =T, e
ted in the partic
may be state i ular context where tine '{' jig

measured in teris of semesters and proficien .
CRCY oxpressed i
Bied in



terms of CGPA, thus

T":’ i ’TO) e_n_.')‘\a

is the proficilency at the end of the 'n

where/l:.

'th
L .
scnester and lo  thot at adunission. Iif h, is known for
any two scuesters of {he progression curve, then ' _)

can be calculated thus:

12T ana 7v"""P are two cepals at intervalg of

' P ' senesters, then
Y

T i U5 ELJLL )......1
,TJ“’P - T;e-n. i ceerel2

Equation 1 divided by gguation 2 gives
To o @l
Tn-p

To
that 1is, P-"‘-L"c.]t;e = (,:,Cjw Te~ )
A L\Dﬁ lo’\:\' 72‘"."" J
Therefore —{)l- = P i_\t\oﬂ.{_exp%
= _L_ —.—;LB— { . —-’T_;'__
P 43 ° 7

T g
- 2:302 {log, P> 3

By substitution of the value of (). in the general expre-

Ll

ssion 1o @ ’T‘; 2 the proficiency in teys of
CGPA of a student for any other point of tine (including
at the time of admission) can be predicteq.

Two cases of prediction of CGPA are illustrated below;
(1) in the casc of an incressing CGPA, ang (2) in the case
of a decreasing CGPA. The third case of level CGPA is not
considered since the exponent here jg “ero, por convenience

‘ :
two initial CGPAs are edbusidered in which cageg B=2 ang
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p=21. The expression is reduced to

. = 2303 Log,DTv__

I
nr table gives the data for the two cases:

The following

I

De NOo

CGPA for seuester

| IX 11X IV
72XES257 620 5.47 4,78 4,48
The actual valucs ana the ceclculated values of CGPA are

preﬂented below:

T.D.No.72XES040 1.D. No.72XES257

Semes ter Actual pPredicted Sem?ster Actual Predictead

0 - 6.82 0 - 7412

11 7.18 7.18 11 5.47 5.47

IV 7.43 7.53 Iv 4,48 4.20
~_ . %' 3o3xleg,IEl 2. = 21303 logy ,, B 4T
7 OD b 25

- O'0%b = —O0'I133
I

* Base fo
10! semester represent

The agreemeln

values 1in the two C8

gssion 18

r calculating other CGPA's.
g the time of admission.

t between the predicted values and the aoctual
ses of (1) progression and (2) regre-

presented py the graphs below,
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APPLICATION OF THE I'OIWIULA TO GROUPS OF STUDLENTS

% A

The cxponent L2 1is highly individualistic and digerie

ninzting. the components oi (2. , nz‘.mcly,oc "Y/' 8 ,
’

change vasgtly frow individual tc¢ individual. Lvea in a large

sample, it is rarely found that two studeints have the same

or nearly the sawe value for_2. . If two students in a

sauple are to have the same value for ¢ , the ratio of

their proficiencies (CGPA) for the same period should be a

constent. Expressed othexwise, (2. is the same for two stu-

dents 'e' and 'b' if

’7::0 ’T:;! - f7;;L ’TZ»»

-~
LA L L B PSS -

Teoe | Th Tha Ten

when two or 2 few students have the same

Further, even
value for _(). , thelr initial proficiencies may be different,

thus pgiving two entirely different progression curves.

Therefore, the prediction of perfcruance of a group of stu-

dents cven with nearly the saue _{). value has no practical

bearing.
The exponent * (L' being the same tor both the

equations representing the proiiciency variations with
respect to tine, of technology and Functional English, in

the value of (L obiained from technological

a given case,
oficiency variation uay adventageously be applieq t0

pr
Functional English proficiency variation. An illustr&tiou

of this is not possible because (1) there is no Fanctional
English progranne offered at present, and (2) the correla-

tion in the cases of non-ifake~up Inglish students ig very

1owe
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that the acquisition of proficiency in

LOGISTIC CURVE:

It is secen

techinology where there is DIRECT and RETRO actions, 18

analogous to the liguid system already illustrated and

the time-vacying nature of the proficiency represented by

an exponential function, valid for a few seuesters only.

Such an exponentgial function so f&r considered does not

cccount for the saturating nature of the proficiency curve.

If study is considered as a growth phenomenon, where
the initial rate of change is rapid and exponcntial, and
the rate of change declinesas time advances, it is appre-

priate to express the veriation by the well known logis-

tic curve. Such a curve which has the form of an expanded

tgt may be expressed in a general form in the tecinologi-

cal realn as

" = p
- a+bt

i+ ¢

where a, b and p are constants in a particular case of

a student. The nmaximum value 'p' which is the finel techno-
logical proficiency attainable by a student may be predic-

ted from his performance over & few scumesters. However,

such preaicted proficiencies in a few cases computed do

not show gufficient accuracy with the actual values, to

be included in the preeent context.
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A characteristic of huwman beingsis that under defined
conditions of learning stiwmuli, they will behave in o
statistically pnredictable manner, although considerablo
variation is to be expected in individual behaviour from
one person to the next. This statistical predictability is
uscful in lecarning soucthing of man's responses to veyious
stimuli; and the object oX any mathématical analysis is to
determine this. The nathematical derivationsI have arrived
seyond this group predictability~theyare able to

at gc
precsct individual behaviour with a great degree of cer-

tainty wherever therc is the interaction.
- T s
The mathematical function (w =1{3€ is not merely
empirical but is valid and practical which has been substan-
tiated in coces where therc is tie interaction of the DIRLCT
and RETRO-EFFECTS. In the absence of programmes in Functional
English to produce the DIRECT EFFECT , the formula is seen

to apply to the lake-up English cases, whexever i{here is
that interaction of the DIRECT and RETRO effects.

Even if the study conducted applied to particular situa-
tions with extremely limited data which might be considered
inadequate and not sufficiently randon, with many variables
left uncontrolled, as mwy endeavour has not been to arrive
at any absolute vaiues but has been aimed at properly defining

the problen of teaching and learning Inglish in technologi-

cal education, the resulte focussed by the dynanics of the

interaction between proficlency in Punctional English and
proficiency in technology, are highly significant.

In conclusion I would like to point out that the maty
: 12the-
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matical derivations errived at may require amenduents in
the lizht of (1) fresh data thet would be available when
I'anetional English programies are offered to students, and
(2) data to Le collected of the proficiencies in Functional

English and technology at all levels throughout the acade-

mic carecr of students.
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Chapter VIII

PEDAGOGIC RELEVANCE

The analysis of the function of the instructional

lenpguage in technological education has shown that it is
the instrument for activating the mind for the study of

phe mathematical interpretation of the dyna

technology.
aies of Functional English has substantiated the inter

action between proiiciency in Functional English and fi
profi-

1t follows therefrom that programues
= i

ciency 1ﬁ/technology.

in knglish, which have for their objective the definit
e

aim of enabling gtudents acqulire linguistic proficicney

THE LANGUAGE OF INSTWUCTION for tecimolo

INASHUCH AS IT IS

ould be agirected to
ose who do the prograuues in Englist-Languag
3]

gy, sh {Functional Englishr The implica-

tion is that th

for TecimolOgy (nereafter to be referred o a
B

) chould be able to do thelr teclmological

Teaching

LY forxr Technology
decidedly better then those who do not do these p
ro-

study
crux of the issue 1is therefore pedagogic

pravies. The
Much work has peen done in detexmining the natu
re
ana characteristics of English in science and technolo
ey
{ hereafter the torm tgeience! is used to inel
ude technol
oLy}«

The Kussians pioneered the study of the Eng
élish 01‘ s ei
clrLence

for a definite pragmatic purpose, nauely, for au:
lsonatic
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translation. %Vie Institute of Preecisge AMechanics and Coupu

ting Technigue and the Institute of Scientific Inforwation

of tihie U.S.S.lle Acadeuny of Sciences, in its experinents
mode for translation of scicitific and technieal waterial
iron LEnglisu inte kussian, using the BESH Electronic COwpu=-
ter of the U.S.S.R. Acadeuy of Cclences, analysed (1) the
structural peculiarities of techmical English, (ii) the

syntactical functions of the lexis ecowposing it, and

(iii) the lnter-relation of senteiices in a text.! The order-

ly patterns in the language sysicw in science and technology

have beei discovered and codified.
.
For pcdagogic purpose, MeAK. Qﬂ}l%day's 'Scientific

Rogister'2 heralded a deccade—and-a~half of almost thread-
bare analysis of the English of science. C.i. QQywbod and

—

C.Te Lé;ng of the Univergity of Lonrdon have exauwined the
1ingﬁistic structures in Chemlstry text-books and Physics
texi-books; their work pxoject the graumatical structuresand
lexical iteas of riost frequont occurrance in Cheunistry and
Puhysics. Descriptive linguists have identified a.nd dqeg-
cribed the situationally differentiated language varicty
fox the various cituations and have pointed ont the princi-
pal divergence between the technical or science regis-

. \
ter and that of the general register. J.l. Ewer of the

AUTOMATIC TRANSLATION, D.Yu. Panov, Pexgamon Press,

1. ,
New York, 1960.
) : SIENCES AND LANGU Ve
THE LINGUISTIC SC ANGUAGE icr
= Angus lMeintosh, Peter StrevenS,diﬁg;mgﬁg.K.
. gnans,

Halilday
Groen ané co. Ltd., London, 19&4,
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EIty o 11le has studieq Lhe differenceg bet

we

en
0f scieice and the

the Enzlisi bnglish oy the general
situation, and has shown that the Eranuatical gy

uctures
basic scientific Lnglisp are:

CeEsential to

1. -ing forms replacing a relative

2. Infinitive ag substitute oy longer phrases

Jde Vords similar in forw but with differ ; :
for the same fwiction ent leanings

4. Jiost prefixes and suffixes
9. llost structural and Gualifying worgs and phrases
6. Compound nouns
7. Passives
8. Conditionals
9. Anomalous finites
v 10. Causc-and-result constructiong
11. Words similar in forn but with different functionsg
12. Past participle usage
13. The prepositional (two-part) verhs
A brief exposition of the description of tue English of
science, as accpunted by various analysts,

1s undertakey
here in order to provide the context o ny views e

-

CHARACTERISTICS O ENGLISH op SCIENCE

Scientific and tecinical texts have 4 Nuuber of gpe.
cial characteristics. The general Characteristjcg are the

fo;lowing:

(1) A comparatively suall nuamber or wvords is used; ~

ussian seientists and tecunologists oy, e5tablished gy
a vocabulary of about 3 thousand worgs op , g

Chexal hature
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n k h 1 v > t a tecimical nawt b
aAuldle .S ou’-'
13 ifi-—

cient t i sh el
t to euncble thew to read Anerican literature
‘¢ on scienti-

fic and technological gsubjects. They have showa that
o 4 $ tal o

vocabulary of only 952 English words is required to
: under-

stand speciellsed mothenatical texts as lMilne's Nu
merical

solution of Diiterential Bquasions , An extract fr
om it

selccted at randon rune as follows:

"yhen & practical problem in science or technol
LY

permlits wmathenatical formulation, the chances are ra

hat it leads to onc

e ccrtainly of the vast category of prob

ther cood t or morc differential eqgua-

tions. This jg tru

jated with foree and motion, so that whether
< we

leng asgoc
uture patizx of Jupiter in the heavens

want to know the T

th of an electro
ntial equations. The sawe is true for the

or the po n in an elcetron microscope
we

resort to differ:
phenomena in continuous nedia, propagation of

of heat, diffusioi,
ot we here deal with partial diffe-

study of
static or dynamlie electri-

waves, 110V

city, etCe» except th
:

OHSO"

rential equatl
opsible meanings for words with pul ti

(2) The number o1 P

paY (1) Kind of tree or shrub with leaves

ple connotat rably reduced:-
for instance:

jcy when crushed.

that are BP
or of a large lake, enclosed by a wide

(i1) part of the 5€8s
e shorxre:-

curve 0of th
nent between colwins and pi.
pillars that i

(a) coupart

viae a buil jnto regular parts;
(b) extension of a room beyond the line of on t
e or two

T
|. RUTOMRATIC rrANSLATION | D Vi, Taner, Per P
New "‘OY"’" ' 1960, P - 2. ’ 3@*\0\» Csf.,

aing
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Co

oi its walls; recees)

cide~line and platforu in a railway station, used
on, us

(c)

as a starting-point and terminus for trains, scparat
’ rate

fron the main lines;

(a) compartuent.in the fusclage of an aircrfaft

(iv) deep barlk, etpe. of hounds while hunting
(v) reddish-brown norseé.

For teclmical purpose the connotation is reduced to two

meqonings:
(i) (Building) ARy division or coupartuen
t of an arcade,

roct, puiiding,etCe

cal conmunication) = A row of racks on which

(i1i) (Electri

mted 8 multiplicit
e of the gsentence is simpler than in

ig mot y of apparatus,

(3) The structur

of writing; in all the secientific and teclni

other forxiib
jal that I have S
a structure using 'Ne sooner.

cal mater tudied, I had not come across a

je instance of

Sing
or of a gtructure with a question~tag. It is

than...----“'

not in the sen
the sentcnoes are complex structures

simpler se the sentences are siuple sen-

tences. very offien

gix to ten subordinate clauses,

y ol the words in the sentence is mor
e

enbodying

s
/(4) The orde
in colloquial speech or literary p
ro-

thndardised than

Se.
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(5) Introductory phrasecs like

'1t may be caid that., ., ¢t

"It wight be Stated that

!..0.0....

'It way pe borne in ping
that '

etc., do not oeccur in technical material,

(6)(a) Adverbs such as 'very', 'perfectly!, go not occur,

The over-emphasis sugeested by thesge words raises g doubt,

(b) Adverbial conncctives as 'however', 'thcrefore',

'nevertheless', 'uoreover',are used sparingly,
= (7) Qualifying words and phrases like, 'Somewhat!.

‘on the whole', 'be this as it umay!, 'uore or less', are

excluded from tecimical language, It is saig that fhese

(uallfying words and phrases are used by the Britisp o
disarm criticisn.

; sed or naned over '
(8 The saune word 1s use er and over

again for the purpose of clarity, rather than be repla-

ced by words as 'the latter', 'it', etc, por eXample; hp

solute that lowers the surface~tension of g liquid cope

centrates at the surface of the solution, put this pro-

cess of concentration, called adsorption, takes cer-

tain definite time to reach its full vajiye, How, if g
fiim of the solution ie stretched, a ney Surface is pyo-

duced and this new surface at the noment of production po-
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than the rest of t he

Esesces greater surface-tension

sdrface, because the surface 2d8orption hag 1ot had tige

to reach ite full value." The wrord

'surface! dceurs seven

times, and yet it does not Souncd a superfluous repeti—

tion.

(9) The use of the indefinitec pronoun 'one' ggeg not

often arise in technical waterial; and the Pronoun ftyet

hardly cver is used.

(10) Tiie numerous proposition- verbs, whiepn foruy an

esgential part of tine Lnglish language are used Spariag-

ly.

(12) liyphenated compound words are used iy g large num—
ber: as iron-furnace as opposed to iron lurnace, paper-
mill as opposed to paper mill, melting-point U8 opposed

to welting point, etc.

(12) The split infinitive is sparingly used,
(13) In technical literature words of Latjy and Greek
origin abound.

SYNTACTICAL CHARACTERISPICS

PASSIVE CONSTRUCTION: ——

In scientific and tecimological exposition,

WHAT

and not wig is
doing or has done somnething., As these exposi tiong talk

ic being done or has been done im stated
is

or write about things and processes rather than apony per-

soins and their actions, iupersonal Sehtences yj gy pPasgive

verbs are generally used, except (1) gyuey, reference jg
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drawn to particular scientists ag tEinstein fornulateq

tiie theory of relativity, and when instructions are Ll=

ven for a process or a procedure asg tRemove the slide

from your microscope and replace it by a transparent py

ler with I wmuw graduations. Now ueasure the width of the

Tielu of view of the microegcope,

The agent or doer oxr the person wiho performeq the
action is mentioned unly iun the following instances;

(1) iteans, umethods, ways of doing things.

(2) The reaction is accelerated by weans of g
catalyst.

Electricity 1e transwitted by meang of wires.

(h)
(2) Animsls, plants, substances.
(a) Water is absorbed by the plant throupgh 1ts

roots.

{b} The turbines are drivea hy high—pressure steam,

(3) Organisations, collections ol people.
(2} Large quantities of oil fuei are ugeq by mo-
dern industry.

(b) Weaiher reports are prepared by the Hoteoros
logical Office.

(4) Natural processes.
(a) The growth was 8ffected by radiation.

(b) The failure of tie pipe was causedq by corrosion.

(5) Causal actions and processes.

a) A condensetion trail is caused by tue _—
( of a particle through the Buperﬁﬂturattd ::%:r

vapour.

b) The electrically charged plateg gy
() by connecting them to earih py me§n§1§§h§;§9d

earthing switch.
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The infinltives used arc generally in the passive
foru as:
(a) The polyuer needs 10 be re-heated.
(b) This lathe was designed %0 bLe operated nanually .

SINMPLLE PRESENT TENSL:
o In the English of geieiice tho siuple present tense
forus ara predouinant. They indleate permanent validity.
For science deals with laws which are universaily true, or
phicnonena which are true at all %iues and in all places as:

Metals expand when heated and contract when cooled,
Equations and formulae wiien spoken, are recad i the
simple present tense. Vhen universal statements are intro-
duced by particular stateuents expressed in the past or fu-
ture, tire universal statenenis are expressed in the simple

Newton found that whike light 1c conmposite.

-

present tense as
Lvents are reported in the siuple present tense becau-

se processes deseribed a2lways happen in the sane regular way.

llegular processes or events are described as though they were

peruanently or universally true.
c.H. Garwood, in his article TIHE TEACUING OF ENGLISK

TO T NON-ENGLISH-SPEAKING TECINICAL STUDENTI, has illustra-
ted how the gimple present tense form of the verb which is

predominant in science text§, appears to indicate reruanent

3 if LANGUAGE TEACHING, Volume XXIV, No, ‘
1. ENGLIS rsity Press, p.248, » No.3, May 1970,

oxford Unive



validi ty. le says: 1.7-
*phe modal forxrms of th ’

o ; 0 e verb are i
particularly fre-

quent througiout tie t
A exts-way and can
are frequent i
n

scientific deseription 1o state physical capabiliti
es;

e.z. s0lid argzou can crystallise/temnporarily hard wat
water

may be softened by boiling. In theory work nay and
can

often point to the possibiliiy vf the interpretatio
n we
may assume/it can be stated that /Thi
; ) Ateesss/This nay have 1
z happened

because the acid vas uscd up too qguickly.

prediction of cvents is an essential part of sci
cien-

ce studies and the modal will is commonly used, as in wat

er or there will be an
need not are used to indicate ideal

will ent explosion.

Should, must,

necessity, or lack of necessity:

reyuirement, warnings,

e clean and dry/we nust add the acid

e.g. the tube should b

carefully/you

use all the acld.
g of conditions and cirecumstances rely

pupt not touch it/thic nust be true/we need

not

statemcnt
very often on gubordinate clauses-chiefly 1f- and when
if the temperature rises more than two degrees

clauses:
1 melt/it the apparatus leaks, we must repair

the ice wil
ters, 1t reacts with the mixture

i t/when the acid en

Explanationss purposes, and resulis are often
e (since for) and go

becaus ( ) ____) that clauses: We know

shown bY
«ide because the limewater turns milky./

jt is carbon aio
Phe clip 18 closed 89 that the apparatus will functio
on

properly.



175

II t > ;:; () SE)e 3

sequences
of tense usually employing the 'past'! f
modals: €. i T
5;: e.g. If this werc done, the sodium nit
rate would

be removed in sol
ution./A solutio
1 could have b
een used

for this pur
. pose, if we had preferr
cd it./A trem
endous

nu ) W v £

mber of calories ould have been used, if th u
3 + ese (g ant

ties had becn used. i

particularly we sece the usef
ulness of su
ch struc-

tures in theory and calculation work. In such work
vork agein

we often mect the use of modal structure nuust ha
2 ve, indi-

cating jnevitable conclusion: 1t mast
22 : have been a

chieuical

reaction.”
ir INFINITIVE 70 EXPRLES
¢ of an operation or process is expressed

se

S PURPUSE OR FUNCTION

T1

The purpos
phrase with jnfinitive or the verbh as
11ation of crude oil is

carri
te a number of fractions,(piiggsg?t

by using a

(a) The disti
to0 separa
(b) An automatic gafcty valve is i
feed=pipe to the ?till to cut 2g§r§§d in the
oi1 to the still it the rate of flo e flow of
the noxrual operating rate'(function¥ exceeds
give jnfinitive is also used as:

The paS
designed to be run at high speed

engine hes been

This
is used instead of 'to' alone
as.-

+in order to'

Some times
g are completely insulated in order t
0 Y=

The steald pipe

duce heat loss8es-

PENING OF CLA
order to be €

SHOIL USES:
on
cise clauses are shortened i
na

In

nunberx of ways:
g the appropriate participle as

(1) by usin
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‘-

(2) 1nf0§mation vhicit is received by the tel
pinter is in iihe i g ' el e~
is shorte: antbﬁe ool 01 & five=figure code’

ene 0 Information received b
teleprinter is in the foru of a fiVU_f{g:gg

code.’?
. &
(D) The depression is causing the rain whigh ha
- L B

‘Poen reported in this area'ig shortened ¢
The depression ig causing the rain reporged

in this area.’

USE OF 'AS' AND 'SINCE!
(1) 'As' and 'Sinee' arce used to explain a cause as’

(a) As platinuu is too expensive, silver is ugeq
.

(b) The metal is coated with silicone ainge sili

cone repels water.
'Ag' is used to refer to the tinme when something

(2)
happens, or while something is happening as:
(a) As (when) the steam reaches thig Pressure, the

’

valve is opened.
(v) As (while) the plastice pipe pas
bath, it is cooled. P€ passes through the
(3) *Since' 1s used to refer to the time after which
something has happened as;
the i :
Communication bhas become faster Sin;erzgi"?;ft_

Phon e WikSeididiciimeio

'As' 1s used with a past participle in a phrase

(4)

which modifies a noun as:
The process, 86 originally developed, was a

failure.
tps?! is used with a noun in a phrase which modifies

(5)
another noun as.
Pressure 16 oXpressed as kilograns
centimetre. £Tams per square
'As! is used wiih & noun/pronoun agter gy, word
by

(6)

'such' which wodifief 2 previoyg noun ags-
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Some metals, such as tun
gste-ll €
have very high nel ting points.tnd iridium,

USE OF 'IF’
stotements expressing a condition and a logieal

consequence of the condition which state hypotheses
5, CO~

omon in matheumatics and in theo i i
eoretical science use 'if!

and 'then' after the condition(s) indicating the beginni
4 ng

of the conseguence. hen *then' is omitted, the conditi
on-~

al clause tfollows the clause sfating conseguenocc as:

(a) If it8 temperature is raised, the
the gas will increace. ' pressure of

are of the gas will increase if its

(b) Tue prests
g raised.

tenperature i

In considering the result of an imagined action,
the conditional clause precedes the clause stating the
ction @82

solutions were mixed, a white precipi-

e formed.

imagined &

it the
tate would b

In expressing nypotheses, if the consequence of
magined action 18 certain, 'would' is used in the

g consequence as:
rves were cut, no response would be

the 1

clause gtatin

1f thehe
observed.
1f the consequence of the imagined action is
uncertain, 'might’ is used in the clause stating conse-
quence
when the gruth of the condition is in doubt, 'should!
js used in the clause€ stating consequence as: ’
1£ the good 1s sterile, there should be no

grace of pacteria in this ecan,



MODIFIERS

NOUNS AS MODIFIERS

in  the Bnglish of science unodiiiers and deter-

winers are umostly nounse.
rodifying nouns are used:

s
(1) to indicate the substance of which sometaing is

nade=

(a) paraffin wax = a wax co..sisting of heavy para-

ffin

(v) a bitwnen guavyfaco — a2 surface made of Dbitumen

(c) a xas8 turbine - & turbinc driveun by gas
(@) turbine gas = gas which drives the turbine

(2) to indicate the purpose for which something is used=

(a) fuel oil = 0il which can be used as a fuel
roch laboretory = 8 laboratory used for

(b) a resed
research

P = yndicate the object of which something is a part-

(3)
(a) the cylinder head = tke head of the ecylinder
ijnals = the terminals of the battery

{b) battery HOXV
turbine rotors = the rotore of tke turbine

(o) the
when the modified noun refers to an

L{4) to indicate,
action, the object of the action-
(a) oil consump t1

(b) wheat production = the production of wheat

on - the consumption of oll

(o) electricity generation -~ the generation of electri-

city
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HY PHENATED MODIFIERS
A number of nouns and adjectives arg often useg

in sequence to modity the final noun, Hyphans are used
to join the words which are most closely related-

L-(a) a diesel-powerecd electricity generatin sta tion-
tion which generates electrioity and ghichmon f stas
18 powered by diesel engines,

(b) soild-state physics - the bhysies of the
solid state

(¢c) high-energy particles - particles orf high

energy
(d) a small-car-factory - a Yactory for waking small
cars and not a small factory for making carsg

(e) 2 heavy-oil storage tank - g storage tank
for heavy o0il and not a heavy tank which storesg

oil

ADVLRD MODIFIERS
Adverbs are often used in groups of nodifi exrg-
(a) a securely anchorcd cable - g
anchored sccurely

cable which ig

(b) conveniently situated oil refinerieg - 0il re-
fineries which are situated in Convenient pla.

ces

PROPER NALMES AS DETELRMINERS
(1) Names of people are 0fien used as modifieps.
\

ter - a converter or
a) a DBesseneyry conver the type
(2) developed by Bessemer
(b) the Kelvin soele = the scale inventeg by Kelvin

=

(c) the Compton effcct -~ the eoffeot discovered by

Coupton

(@) the Bohr atom - the atomic otruoture Proposed
by Bohr

In short technical language depengg not 80 mych upon
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a large vacabulary as upon the choice of words. There
1 only onc noun that can express the idea, only one
verlb that can set that idea in motion, andg only one
adjective that ie the proper deteruiner for that noun.
Verbosity is a sign either of carclessness or of lack
of timce for oare. It reuinde of what Pliny wrote to

a friend (4900 ycars age) "I bave not time to write
syou a short letter, thercfore I have written you a long

'
The latest datae-processing devices developed pri~

onc".,.

marily for analysis of soientific and technical 1itera-

ture usecd in IDM- (Intcimational Businese Machines Corpo-

ration Electronic Computer No.705) is facilitating

(i) Machine-analyses and indexing down to the simplest

meaningful eleuents of any text, (ii) identification

of the location of each word and its relationship with

asgociated words, phxases, paragraphs and tuoughts,
(i1i) determination of the frequency and structure of

certoin ideas and situation patterns, (iV) study of the

geveral categorics under which the clements of an expre-~

ssed sequence of human thought is grouped, classified

and described uunder the two major usreas;-

1 Indexes and concordances of words, and
a, Literary gtatistics.
rhe mochine~searching application initiating a

ara OF langnage engineering wili S00n provide ug with

new
naustive deseription or the Englispy language as it

an ex '
CHN'OAL— WRIT IN ‘I'T.A 'R“ka"d Rkw H.
‘LEW York, L, v Ll ) tle\, ancl Somg, 1,\@_;
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exists in scientific and technical literature.

such searching analysis of the languaze of scieice
is necessary for the praguatic purpose for which it began
But, for pedazogic purpose, a deseription of the language

as it exlegts 1in gseicntific and uni ce - .
S n s i a tecunical texts, which ex-
poses tue stotic properties of tue language in use in scien

st indicate the dynamic function of the language of

Y

e . Anse f
.“\_v—‘

geleiice.

LIMITATIONS OF THE ENGLISH=11R0UGH~SCILNCE
B APPIRUACH

geientific pmaterial projecting tue characteristics
of the Lnglisih 0of science 18 being recoumended for teaching

lish speaking students ol tecimology.

Imglish to non=-ing
books designed on scicence~based umate-

Text books and work-
rial arc being 1ncreagjng1y ased for English-language teach-
g in technological sducation in India. The prouoters of

gh-science approaci cl

ond maintain that the approach

in

English-throu aim that they are teach-
ing languege and sciences
pal object (1) tie teaching of language

has for itS princi

n science,
guistic framework and the vocabulary of

fanectional 1 end for 1te specific object (2) the

teaching of the 1in

science.
The approach to English-language teaching through
first place, presupposes that language plays

in the

gecieice,
geience or technological education, that
ity

ry role in

anguxilia
ased primarily to receive kunowledge and in

14, language 1°
and  econdarily to convey infevmation related to

forualion,
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That thig jg 4 mistalken
Jremise hag already been discussed, Sccondly, the Engiisy
throu:h-ses Qe

“lpdoncu is based gop the hypothesi g

that j¢
is possible to teach languag

€ severegd fron its Conteng,

to mepn the thougubcontent i

Trauework: .) C.H.Garwood avers

(I use 'content!

il a linguistic

that the Logligp lang

Hage ing-
tructor can teachh useful language framework

"without worry-
lag unduly about the complexities of technical vocab |

ularyn
and content.

In hie article LENGLISH 70 Tygp NUN-ENGLISU-SPEAKING

STUDENT Garwood feels that the nost ObViOUS diiliculty for
the pnglish-instructor is that of teclnical Vocabulary pe-

Cause "No gpecialised vocabulary lgs Precice apg pax

ticular
linits of meaning and the ILnglish teacher

Hay fear o tres—
%

. . ’ ¥ LU .

pass where Le is not sure of kis grouna,n que Obvious qifgj.

culty is technicel vocabulary no doubt but it jg not he-

cause speclalised vooabulary has "o brecise ang particulay

limits of meaning". If specialised vocabulary hag “precise

and particular liuits 0i ueaning", jt jg j. Selence ang tecy.
noiogy. For exauple, in describing the earth, the scientist
says 'it is an oblate spheroid'. The special teryg 'oblate
spheroid! have precise and particulayr imits of meaning, name..
ly, slighly flattened at the poles, Souething like ap orange,

The Specialised Vocaby-
pantic content

finite seu ’
lary has a de

and nothing more and nothing less,

garwood is of the opinion thatg if the Siructureq pa-

tterns of words In use 1n the texthooig °Ff scienge and techng-

136. N

X paqes 13— e NGLIEH TOTHE Non. ENGiLIgy. SPERKING, TEcHm

: chinG oOF VAGE TEA NG et

' L”fﬁ-‘a&. ENGLIGH  LANBIRGE TRAcHing,, Vel- %4V | No. &) Tam- 1975,
p- 109"

L. ibid -
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logy and in use 1In the lectures of an instructor are jdenti-
fied 'and correlated with varying kinds of situation in tech-
nical studies, tuen ihe bBnglisk beacher way find hiunself
ablc to teach uceilul language skills without wvorrying mnculy
about the complexities of teclnical voecabulary. I suggest
that sench linguistic fraweworks can be found and that they
do correlate with easily identified situations; ond furil:er
thkat they can be graded according to the degrece of longuage
skill deménded in handling theuw: that they can be taught to
the foreign learner with considerable advantage in removing
langnage-learining burdens."'The identifiable "linguistic
frameworks" cennot be correlated with varying kinds of situa-
tion in technical studies unless (a) the concept in the
1inguistic framework 16 understood by the learner and (D)
the semantic content of the technicol vocabulary used is
couprelhended by the kEnglish instructor. If he does not worry
about the semantic content of the tecinical vocabulary, he
does more harm than zood,besides damaging his reputation.,
Language though regarded as merely a convenient de-
vice for coumunicating pre-existing ideas or attitudes, is
tiie vehicle of thinking itself. It is the basis for the
Thoughts are forged in language. It is the

thought proccesS.
for the mind %0 function, for the cogni tive capaci ty.

medinm
The human inpgination depends on language which is a confj-

guration in the mind of abstract symbols. The Syubol is the
tool wihich gives man bis power, and it is the same tool

whether the syubols are inages or words or mathenatieal sisnsg.
|. THE TEACHING OF E.Nm-:» To THE NON-!“ﬁLISR-SPEhklMTEL;iNlch
GTVDENT, ENGLISH LANGUAGE TEACHING , \ pl. *_"*W-"‘*-A.TM. l‘hoL
p. 109 - . /
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The symbols are the coniligurations under which the nind

gathers wany particulars into one name or label., Concepts

in tihe linguists' jargon,

as linguistic categorisation of cxperienee.1

code¢ by single words function,
Yet, words

or labels in theuselves do not assume a syntactical struc-
turiag; it is idea that deteruines the architectural order-
ing of the languoge waterial to gilve it a form. It is jdea
that binds the assorted words, fits the word that belongs
to the thing described, places the word in its right posi-
tion. [t is idea that originates a sequence of words ang
gentences., If the thought is consecutive, it will place the
sentences in such order that the succession ot ideas 1eads
naturally to a definite conclusion. lience, the logical
grouping of ideas concuces to clarity of expression.
Content-language relationship is analogous to mags-—
weight relationsuip. Just as weight cannot exist witiout
mass, language does not exist without content; just as mass
| con exist without weight under certain conditions, even so
‘can content exist without language under certain conditions.
The comuon experience ol everyone wanting to express some
idea but being unable to find a satisfactory way to put it
into words proves bthat thougzht without language is not im-
possible. The practical implication of this relationship isg
tnat if tue learner has conceived of a coneept throush the

tunctional language, e inuerently acquires the 1inﬁuistic

ability to express that concept in it. If learners have diffi-

——y

4 ¢ Al 76 STRUCIYULE, Ronalqg v . A
. LANGUAGE AND ITS ST ’ 4 W.Langacker rou
! Lrace and World, Inc., New York, ¥, Harcourt,
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culty with ti L LEL g 5 ,
b, thie wmouageuent of language for cxpressi
- i sive acts

=

it is ceouasce b 1 e
.cousc the idea or the concept has not been c
orrect-

Y coﬂce 3 * 1 - l‘i‘, !(!‘3‘ l‘~ .

conceived, the linguistic framework in whielk the ldea is t
be set is sugpested by tiic idea iiself althougu it is po )
to have linguistically corrcct framework with incorreci :ziblc
Lxpericnce supported by tests conducted for deter~ o
wining arees of  jifieulsy for studenis pursuing tecimologi-
cal edncation show that the cifficulty experiencetd by stuZenta
of technoloLy in India 1s not so much due to linguistic defi k
ciency or insufficiency a8 to ideational deficiency or i:fflﬂ
sufticiency. A ganple question ol the test with student-
r language corrcctness and content

responses analysed fo

is illustrated below.

correctiness
question: nprobably the first alloy that was uad
ade was
wronze, made of copper plended with about one part in %
en of

¢ hronze made 0of?

Answver the ques

text.
TABLE
__ ANALYSIS oF STUBLNT=-RLESPONSES
To tal number of responses 364

correct responses 137 35.7% |

Number of

uistically in-

onses 1ing .
correct ~ ,
64 16.6%

but conten

Responses linguistically correct
put content 1noorreot 183 4
7 .7?5 LN

.-

Resp
correct
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Sauples of auswers made in the saue lianguistic

framewvork are listed helovw:
1=-ijronze is made O t one=-tenth of

. ; co ay i ¥ 5

ey phexr and nine-tentis oi

o-pronze is wade of nince~tenths of copper and one-tenti of

tin.

3=pronze is mace of copper and one=tenthh ol tin

4-Dronze is Laue of one part of copper and onc—tenta of ti
e

5-pronze is made of nine parts of cogper and one part of

tin.
¢-DBronze i€ wade of one part of copper and nine parts of
tine.

7-pronze is made of one part of copper and one part in ten
of tin.

8=pronze 1is wade of one part of tin aad one part in ten of
coppet.

g-lironze 1is made ol onc part of copper and ten parts of tin
10~pronze is uade of ten parts ol cupper and one part of tin
The annlysis raises tie following questions:

(1) Shonld the English—language teacher accept linguistically

correct responsces which are incorrect in content?

(2) Is the English-langudss teccher justified in elaiming
only to tcach the language and not to

thet hig Job is

teach science?

(1) If the English—langnagc teacuer accepts linguistically

correct responses which are incorrect in content, he only

strengthens ihe pisconception of those wuo d¢ not have

tne correct concept wiile exposing uis ignoraunce t5 those

= neve,at the cost of uis pedagogic function,

. _ o alas

(2) The Englisu-language teachier's claim that his job is oniy
to teach the language 8ud noi to teach science is, I
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thinlk, not .cneble because thie ability to recognise and

understend the mechanics of the language in use is not suffi

cient in itselis It 18 not independent of the percepiual and
conccptual cunction. The rceognition of the linguistic fraue

worl: Lias to serve &8 instruzent to grasp the thought-content

Apart frou tie jeoparcizing effect of the Lnglich th-

roush-science approach to students of scicnec and technology,
thie scientific material adapted or cdited for the purpose of
serving as linguistic framework, obviously by non-scientific
English—languagc experts, surfers from uapardonable tecimical
inaccuracies. one such material chwosen by the author “from
works decaling with various aspects of engineering and teclhno-
l1ogy and rendercd into an English suitable for students whose
\nowledge of language Vs imtially fairly eleumentary" is
criticaily exawined below, which is done solely for the pur-
tiating Yy critiecism. The text is LENGLISI

pose of substan
ruR VNG INEERS by Clive prasnett ( Methuen Bducational
Ltd., Londomn, 1968) . Two passages have been studied. The

i passage are nuubercd for easy recference.

1ines of ea

COMMUNICATIONS! gections 1 and 2 (pages 9 to 17)
The oxt does not gysteuatically expose the content.
Neitner 18 it a historicﬂl acecount. A novice can under-

the basic principle nor the practical impli-

stand neither
phy by reading the passage.

cation of telegxa

SECTION 1

(1) phe author has provided a glossary of words and phrases
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jiv;; -( ' 3 10 DY ' } i
ediately after tuc pussaze 11 which they uave occured
3 . .

and tihe explanations given are stated to be contextual
- » The

woru tconnccteu' ilisted in the glossary is explained
pLal as
t joincd!. The word 'co ted" .
J * . coiutected' weans 'joined' in line 62
but not in line Y The word 'comicected' 1
d eted' is 2 wrong w
g woxru to

+ - . o v "] B
¢ in this context whein 'counceted! is explaiined as ! joined!
.-

us

(2) {n lines 15 and 16 it is stated that ' thie wire must
a : 2

be/ magnet toot'. This statewent gives the ilupression tuat

a perunncnt papgned.

a wire 1s
not a nagnet at all. Only a magnetic tield

ire when ai electric current passes

is produced about a w

through 1t.
(b) A piece of irun also ca.r "wake @ necdle of a conpass
move by putting jt near" due to forcc of attroetion; while
the pieee of iron s no pognetic field of itself. Therefore
i+ could be stated that THE WIRE MUST BE A-Pl:;io?q‘ T00,

SECTION 2

: S 5. it is stated that b .
(3) in 1ines 4 Flll(.l 9, 1 < y Qperat3 on of
key an telectrical impulse' could be sent through the Circiitln
all electricC circuits a sudden flow of current is culled a .
curreilt pulse andg not an clectrical inpulse'., An ifupulse

is a pulse with iuwpacte

(4) in Figure 2

y in thie reve
ne negetive pole din tue external civeuit

spere is @ tecinical 1lsw in showing the

polarit yse order. Bleetricity flows frow the
Lositive pole to ©
polari®y snould be reversed in the diagraic or the words

and 1garth’

Tire
should be interchanged in lines 7 ond &
' ond .

‘wire'
there is @ janguage flaw in the use of tihe word
' ¢

Besides,
tpack' suggesting ghat the current reverses to the batt
ery
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through the earth.

(5) fhe word 'buzzer' in lize 10 1s rightly cexplained

in the zlossary &5 an instruments thatv walkes 2 noise like

tite noise 'buzz' made by @ bee, but the telepgropalce receiver

loes not Loke the sowid Q1 buzsile bav wakes a squeaking tick-
vick sowndyand it js tecluically called a 'sounder',
(6) The verb tare! in line 34 is grauuatically incorrect.
It should be thave'.

(7) Lines o7 and 38 cenvey the idea that a wessage typed
by a typewriter can be transuitied over a telegraph circuit.,
(8) The word 'pighest! in line 67 sunouid be 'hipgher'.

jven for 'a paper tape' in tue glo-

(9) The explanation &

ggary is in

cufticient, qhe word 'long' should also be ineorpo-

rated in the oxplauutiou; only then the ide2a of 'tape® is

conveyed.
- 'y (] . . . .
(10) The explanation zived for ‘reverses’'Yalses uie question

ton What'- it shuuld be thackward'.

yyen i€ the aiw is to teach language ond not to teach
seience 0F cngineeringy &% long as the material chosen for
{eaching the panguage js technical, that teeinideal mailerial
should be authentio and tuere should be no tccimical fallacy.
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Chapter IX

LLT Foit TECIHNOLOGY

Confusion exists in defining the object ang deter-
mining tiie content of Inglish-language teaching to gtu-
dents ot science and technology in non-Lnglish speaking
countrics because a distinction is not made between Eng-

lish-language teaciing for technology and study of Lng-

1isl literature. The analysis ol the syllabi of the ELT

proygraunes oftered in institutions of engineering ang

technology in India has already substantiatcey the existence

of the british Council,

ol the confusion. Me.Macuillan
¢CpLACHING LENGLISH 19 SCIENTISTS OF oL

in his articilie
pirtly observed that Lnglish literature

LANGUAGES' has ri
tiie curriculum of tecihnological education

has no place in
speaking countries. liowever, i do ngt fully

in non-knglish
, his reason foxr execludiing the study of 1iters

agree witi
ture from the curriculum in teciinological education in
India. Mr. hacuillan thinks that it is beyond the linguis-

tic capability of Ind
pieh literaturc. The ability of stugents

ian students to appreciate and profiy

ably gt l.ldy Lng
o understand and appreciate Englisg literature i
2 18

both t
ganple survey conducted at the Birl
a

evidenced frou &
¢ Technolozy and Sclence, Pilanj
y Pilani, ¢r students

Ingtitute ©
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or tecimology wiho took up a g

92.0% of students wiiose Cumnmulative Urade i‘oint Average
is between 8 and 10 ccored 'A' grage in

the proetry Course,
The impact of the course on tueip sensibility bas beey

ex-
pPressed in such terus as:

1. "I don't feel staznant any longer,»

2e "It leaves your mind full or interpretations to tlhe

point when you do not know which is the correct one,rn

3 "The course in roetry has Laintained g balaice bet~

weéen iy technical side and uy humanita?ian side with the
euotional outpourings of man. It sphows that laspite of

leading such a mechanised life man yet is basically hunan
Lor]

and cannot be over-powered by uachineg,

\.

R.S.Thomas‘in his

< g ) N ¥ o { 4
Poems conveys the salie uessage as Wordsworty, The poctyy

se keeps me Lfrow becouning a maciine, It also eXposes
cour S

to the soaring heipghts man's wind hag Yeached and re_
e to iz

inds me of the fact that to live successfully does not
minds

to live with or for machines. It hag Videned uy know-
ean : -

5 1 ig.n
ledze and uas shown how less it is,

4 "Thoughh I was not a potential hater of Poeiry Previoug..

1y, i was not very umch interested in poetry, put now, when
y, 1 we

ly half way through this course, I fing ore pleg-
I am on

) aud cxtraeting jits Leaning ,n
; poetry ail e,
sure in reading

mye are now possessed with a ming that lookg at ang
S

ciates the beauty that this uaterialicgje WOrld offeps
appre

to ug."

3 wphe coursce satisfies a gopyg of hunger and thirst
*
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j 0 3 O Ql )111 t!l .le 1 a 1) 1.4

J l -

velop the s ! i
1 ¢ senge of humanity. Workimg on o pa hi
= cuine alwa
Yy s

Llllﬁ ) i ¢ J
'01115 i,i!;l()rallt ab{)llt tlle W’D]'!d ﬂrOllnd
lIlOI'e Ojten tl
en

is likely to wake a man idmselfl a livin
£ machine

not
witihout any enotions and scntiments. A man of
ol this ki
: na [

feel is worse than a dead wachine,"

7 "The course provided a much needed reliei 1
| row the
liTelcssmess of the techinical subjects,”

8., "poetry 1is meant to be read for enjoyment a
an not

for dissection. Poetry 1is often torn apart iimb fr

) . om limb

jts entrails pulled out rutih lesgl ’
y aind every 1j

.ttle word

twisted and turied mereilessly— and all in the
Iidwe of
interpreting 1it, reading beiweenr the line
& = S and tryin
£ to

sitow a non-existent symbolisu."
that Indlan students of te _
chnology do
: wish

Moreover,
the study of Dnglish literature is fuily b
' orne

to take up
the fact that a great wany ol then offer English
8

out by
e as a free elecctive.

literatur

,ical education in India st

I udy of Englji
ish

In technolo
has a place, 8s any other literature, for j
4 1ts

literature
huwanising valueé, ror bridzing the gap between C.p,syout
L] Py ‘v s
two cnltures, and forxr making
his is .
e realised by students thensely
es,

sg a machine.
jt is necessary to nake a j
iIstineti
on het.

the tecunologist HoxXe a man
i

and le

Howevers
veen the study of pnglish literature of the comnot
| o ative
tudy of Enslisu language for its ¢
: wrctional

domain and the &
echnolozy. Peter Coleuwan and Ken ppg
‘Taliblewy
of

ngage in t
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t!lle j.}r i 11 s ; i : > (i: I

Of

the obvious weakiness in students'! ability t9 con i

is thie fact that the teaciing of writing in the .imunlcate

always been clo:ely associated with the teachingpaj-t ?as

raturc. Students are required to write the famili:r 1:te_

to handle extrenely subjective and absiract GZTY-
va

t]la t; 1 ..:.I s
trﬂil’lj 11{..' ill Tlri ti G': - I"]] ] S
. . Il 18 i f24 e
had o qui Vi~

quite early in thelr
gtudents 1o i

o .
re confident and coumpctent in

1

ent to asking andle computations involvi
ving

rs bhefore they

coniplex nuumbe
what was said of their 'past!

han@ling real numbers."1

e oi our present.
g mediuw of inst
jrcly different from the objeet

is tru
ruction the object of teach

Tosmvca

thhe languag® js ent

ing
ot teaching 1iterature of that language.

Literature of a langi
o 1anguage euploys word wusic, iuwager
2CXY e

age belongs to the connotative

stratull where 1k

m -y
Pive writer in the connotative siratum
< }

metaploX 8y
cunning U8
play on
descr

"makes
startling juxtaposition. He

gne statemcut. yoxds,
into 32 jptive pessages sundry sipgnifi
.cant

introduce®
with the sole

parpose of stinuiating the

small details
ginationo

py ihe use o1 evocative allusion |
1e

visual inp@
ne plays on the reader's fteeli
ings.

jje masters a pundred subtle means to pile into a fe
W 5en-—
aning than they wight
= be X X
peeted 1o b
ear.

ar more ne

W’

TENoLoGIST ﬁs‘wmﬁf‘;“! veter Coleman, L

oumpany, New York, 19691,1h§n Brautl eby
H j. .X. ’

1. ‘LUE
McGraw-uill pook
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lie sometimes refrains on purposc from being explicit.
instecad of draving inferences he leaves tie reader to do

50, By all kinds of arttul device lie arouses the expectancy
of one tuinyg, oniy to surprise, drawmatically, witi soue-

thing elsec.”
In the demnotative strotun of language to which the

longs, there is no word muslc,

language of tceimolosy be
sleading, "understatcuent,

metaphoy proves wi

no iwagery,
tatenent are all out of place; they

obligue 5

overstateneirt,
as wmis-stateucnt. Anything that

are ail tae saue thing
would only spoil the reader's recepti-

ight create 2 o0
vity to faets and logice words must not be uade Lo caxrry

or lLess peaning
s aroused it is usually a nistake to

: tancy 1
if any expecc y technical
4o ao so deflects attention," The/writer

thon they do in comwon usage.

ei tlier uore

disappoint 1%;

s to men's uindse
¢ to make tos€ who read bim think as he

rps he writes he confers on the

soprds tae powe

wills dit"
g LEnglist as a subject of ciudy is diffe-

the role ©
medinm of instrunetion of teclhmology,

b4

1.8 role ag
¢ a launguage of culture and literature

rent from i
fore 1ts study @
es diffel’,'en

There
¢t from its study as instructional

hnas objectiV
of tochnoloLy .

language
. UF TECINICAL INFOWMATION, k.0, Kaj
ausENTATIUN OF Ny 1.0, Kapp
e gﬁﬁsiﬁtﬁt. London, 1973, pe20. ’
5. Ibides P2V

3, Ibid-



ELT for technolozy has to Serve the object of

cnabling students acquire linguistic proficiency INASNUCH
LU Ol

AS IT Is THE LANGUAGE OF INSTRUCTION OF TECHNUuUGY, with

the implication that the studeints thus enabled wouigq do

their teciuwological study decidedly better, It hag to be

related to  tihe precise needs of tecimoiogicay Btudy, ag

yet another comnponent of tecunological education, yhe Pre-

cise needs of the language of instruction fror tecimologj.

cal study arc priwmarily lieuristic, thatg is, understanaing

the data, the arzuments based on the date ang the order in

whilech the premnises lead to the conclusion by the eXercise

0of the various wentil processes 5o that ithe student is sey

to find out things for hiwseli; this wmeans that the language

has to sexrve as instrunent of thought, whicn it can do

only by provoking the nuaerous umental operations for rer-—

ceptual and conceptual functions., 7he need js cognitive

activation., The second need i 10 serve ag instrument of
coumunication, for eXpressing a schew

soda—cxpression for

for tronsws ttlig in ianguage the knowledge

ue oi idecas,

stored in the mind. Also the learncr in technological edn-

cation uses the language for coumunicating orally or iy

writing what he knows 1for tests mng éxaninations whjije

going through the educational process, for hjg PTotesstan.

al training in oral a.d writicn resyonses, and fop the
interview with his prospective employer whes e has to

prove his tectnical abllity through language initially
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Agail j 2 is p. i
gain, in uis professional role thc tecinol
o:ist has to

51)0.:1; i it iy 4 .
fieorent kinds of situations: deliv
Ve Al .
repor I t 13 e oxad
port, tele part i o conference, give a tal
=4 allk at a
ueet-

ing ) i
g ol the conpaiy's bxecutlve Bourd,. lie need
s to use th
ge 1 Jucl i j ©
or muci of hLis busiiness transactions thr h
: oug

languuay
v » - N LY Y . ¥
sritten reportse 1€ would nced the language T
Tfor coumsuni
. . o ica-~
ting 1deas oxriginated by ereative thinking or I
A r or ex
’ . aplain_
ing and specitylng any inventive ideas aud pirot
rototypes h
e

might desisne
ft is thus seen that thexre ere t
liree spocifi
.fic needs
anguage training for students of
0

yovided for in 1

to be p
technology:

4. to enable the gtudent ébmprehend and asgimilate
technical LinowledZe;

9. to enable the gtudent acquire ability of the mecha-

rpplish 0 express his technical kno
W=

unctional

nics of F
v in the WoORD~-PLANE; and

lm@camimwwmo

ravide oxperience of the language in
xe .n the practi
ice

3. to
rofession as:

of the p
i) give oral and _pitton reports on the results of
work oF g tudy undertaliein;
ii) porforh at an {nterview;
1i1) participate in a symposium, scminar or conference;
iv) geliver 8 talls :
v) write epocifications of designe and inventive
jdeab; etc
ds ¢
yrst w0 MO oncern the imuediate present,
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~
al tf.lO{l,l_."h tf'le ‘.;resent is to 1)1‘0})31‘8 .fOI'

18 wore Irmediate as it j¢

Hake headway in bis stuqy; e third co

oncerng itls future
Protessionagl corecr.

LELT tor tecimology to ke eaningful pgq Prag

watie
all the three Nneeds,

ouzhit to provide for

LLT for tecime.
logy is (1) two-prongod in its djroctjon, (2) Eyncehronj e
in action, and (8) heuristic in Strategy,

Of the two—pronged

djrection, one is directed to €ognitive activatioy by train.-

ing the nind for

i) the ability tou understond the data, the Arzuuentg

based on the data and tie order jip whieh {je

Pre-
ises lead to tie conclusion;
tud

ii) the ability tov Interprct cause ad effecg rela.
tionsni,.s, to reason wi g facts;
iii) tuce ability to handle‘quantitatiVe rolations;
the ability to interpret experinentqa) data;
i:? tie apility to apply lavoratory brocedures g0 44
problems arising in other situations;

i) the ability t0 understand bagj, Scleutirje Concep g
vi)

and principles; aid

) the ability to apply these Concepts ang Prine
vii -

iples
familiar and unfauiljay situationg,
to “

the other is dirccted to saaa;GXpressianQy the

Procesg
idea into language in 8peec)
rornation of
of transtoruiéa

and wrj.
tenotation conveyod ihpo
t the ¢

tjng so tha

ugh langunge 8yu-
ne we defined. The two operations, one ¢ the iueation
0lg



blane

loped ang Strengtiicneq not

L Pherationg bu
a8 one ajd tle

t
Cozni ti o), levey

sane rocess gy work ati theo

Lhirou:.. tiie inferential usges of la,,

sHage,

The COLLuni g
tion ability to nhe proudsted is the ability

tively an idea or a point of vieyw,

the ability to be developed ig:

: and cwiticall
i) ability to receive accuratel;;'/\nﬁe ideas or Otheprs.
2
ii) ability to react Cogently 4o e ideas oy Others;
iii) ability tov swmarise ideas Presented jp group

discussion;

iv) ability to question Others withont causing defen-

sive beliaviour; and

v) ability to use criticisu with gye least #08s8ible

offence to tiie recipient,
The heuristic stratczy achieves the desireq Tesult jp Coup e~
lling the student to understand tuce data, the arguuentg baseq
on the data and the order in which the Preiiseg lead o the
conclusion by the exercise of tie Teasonin, Proeegg go that

Tor hilnsel.f .

IDENTIFICATION OF LANG U@_@_ CUT»IPM

i tive activation and effectjye use or jay
Cozni

the student is set to find out thingg
e g

I guage
te (:}hllOlOﬁ'}’ is pro noted by‘
fOr >

i) Ideation Ability exercises,
i

v ) Study of semantic difference i), apparen }
ii

mous words,

) study of woxds oI Latin ang greg deri
¢ 1id

VatiVes,
of Prefixes ang Suffixes,
© iv) Study

and
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A %4 r \
(v, Analysis 01 Couplex sentcnces

1. IBEATION AGILITY EjLUCISES

Vronlu ar b( } € 1 l
S e aAsl1cC tOOIu Ol .edS!))liq.Abj l - i
3 to limd.le

and mNanage :
aanage words snd word-structures faeilitat
ition
d trans ati '
ransformation. In the instructional
2l contex
ext

activation an
technoiozy the teacher or the text-D
Xt-book

in science and
r to know what he docs not know, as

’ alread

¥

enables anothe
by directing his observations, wher
sy wWhere pPoOssli-

u‘tt;tcu Uci’UIE ’
I llen s é -
= 3 ea

ble, to an object or @

rential uses
frow premis
es to conclusi
usions, from

son by the inte of language tv wove f
> ' ron what

o Lhe unknowin,

is known t
data to target, turougn the abilit
y

causc¢ Lo eifect, ixrou
ctb embodied i siatencnts and thereb
rreby bave

to recognise Td
tlhrougi tie ability to abstract gual
jualie-

a coumond ol facts,

{ies lron things exy
g ot the world,

ressed in STATLCHCNLS
es statenients and becoine aware
througn ability to see how

of new aspect
language, through ability

parts make up the whol
seusations or experiences i
cepts and

e through

to transiori v
througit the ability to classi
g9i-

yxpress the game in 1anguages
ty jnfornation contajned in verbal sets and group tain
gs

the ability to make analogies Irou d
i 1 des-

thrnul%“

think abs
cting a geaerwl truth, and tixwough

in the mind,
tractly and peer into two worlds of
0:

eriptionts 0

sy tox 80°

1 operatiUnSQ

eation Ability of the Graduate Rec
2cord

the analo GEY

ner mentad

many ot
pxercise® in 1¢
are tie kind ol exercises that actuat

tate the

Exemination type
o r—

. qruony b INATIUN APTIT !

, <Y P QECORY ! M PTITUDE TRST i

1 uuADUi ARCO yuﬂiiShiné Conpany, Ne# ﬁgii by David R,
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mind for such o i
perations through the j
¢ Inferential
uses of

language,
1 SLLECTION OF COmtict SYNoNYhs
Exercises in the selection of correet synonyms b
enable

the nind to grasp the content of words and cstablish t
8 he

definitions of words. IExercises of the kind as in g 1
ample

lAl :
increase the awareness oi ti i
1e definite sen i
wantic contge
nt

of words enabling one to becoie uore definite in one'!
5 think-

ing.
Sample 'A!

Tick the letter against the word or expression which |
eans

the saiie as the word in capital letters. The first 0 i
& 1ne lhas

been donc 1or you.
1. PRAGMATIC

(A) smooth

(B) absolute
LA¢) practical

(D) bookish
2. ANLYDROUS

(A) many=-sided

(B) carefully divided
(@) multi~headed

(D) destitute of water

3. LCOLOGY
(A) environmental study of organisns
(B)
(c)
(D)

study of business
doctrine of final causes

seience of family life



4,

9

G,

7.

8.

9.

TURBIU

(A) insubordinate
(B) distended

(¢) muddy

(D) dissiuilar
VIABLL

(A) not excusable

() open to corrupt influence

(¢c) easily pulverized

(L)) eapable of living

ALIORPLIOUS

(A) vase~-shaped

(B) dusky

(C) foruless

(D) pain-assuaging
BIFUiCATE

(A) lie down

(B) examine closely
(¢) divide into two
(p) translate
HOMOGLNEOUS

(A) rare

(B) 1iable to prosecution

(Cc) of the sawe kind
(D) objectionable

PESTLE
(A) part of a flower

(B) contagious disease

208



() poundin: instrunent
(D) mixing bowl
10. DESICCATE
(A) loathe
(B) coupletely destroy
(c) violate
{(b) make dry
11. CALYX
(A) gelatinous substance
(B) neiact
(¢) soit palate
(D) external part oi a Tlowver

2. SELECYIC OF AWNTONYLRIS
Exercises in tue seleciion of antonyns take the ming

further into the iupord of woxrus. They exercise the wmind to
and
know/ beivier unde

cises of the kind as in sacoly sample 'B' probe one's
and strengthen one's flexibility in hand

retand wvoxrds by conirasting with antonyns

Exer
knowiedge 0% woras
1ing tihew and evaiuating their seuantic content; they in-
crease the mental agility by Iixing the concept of the

words in the wind.
sample 'B!
Tick the letter against the word oy expression which weans the

opposite of the woird in capital letiers. The first one has

been done foxr you.
1, INDIGENOUS
(A) elevating
(B) destitute



(C; insulting
(B) 1ivia
L—~(L) foreign
2. ANTIDOTE
(A) argument
(B) imegination
(¢) indifference
(b) poison
(L) medicine
OS¢ ARNUMALOUS
(A) fidgety
(L) repetitions
(C) taibative
(I») not normnal
(&) regular
4, DIMINUTIVE
(4) opposed
(B) gigantic
(¢) partial
(1) small
() influenced
5. RELEVANT
(A) ingenious
(p) inspiring
(¢) obvious
(p) inappropriate

(1) tentative

2035



6. IM..UTADLL
(A) erudite
() object
(C) changeable
(D) fantastic
() aural

DRAWING ANALUGY

e

The two sides of an analogy are often yuite diffe-
rent, and to see what is common one must think abstractly.
vith analogies onc peers into two worlds at once abstract-

ing a gcuerul truth.

reises in drawing
tween two Items and apply this relationship

- analogy enable the mind to see

a relationsiip be
to other iteuss Al tuough
v )is essentially &n exercise 11 evaluating relationship to

[
' sec tie analogy and disce
nd tO thinking ciearly. Since a variety

the cxcrcise deals with words, it

ming a parallel analogy elsewlierc.

the mi

a g timnlate the wind to active tiinking

It prelLotes
jble between two items, the analogy

of relationsl

ses stir an

e SGrVing as
nekip is in stages. Of the various rela-

exerci
ijnference. In such exercises deter-

with lansuds
g tae relatio

tionships possiblc,
the apility 10

y aevelopd
¢ analysis. The line ot reasoning will

the one that is an exact

ninin
dotermining

couwpare and deduce which is

analog
0 goientifd

essential ¥ _ :
every gingle evaluation. Suppose the gues-

nave to

) owing sets:
tion coupris®
AjlC: CIRCLE - -

(A) seguent



(B) angzle triungle

C o
(¢) tanccat : circuufercuce

(b) ecirclie : cube

(L) cube : square
it i * N o
¢ evaluation leads to the relationship ti
) sl 106 th
ar . a por o gircei ©
¢ is a pert of a cirele and so the only oth
) _ er sct that
js relationshls is (B} where there 1s i
: e PAR”:

bears tu
suppose the queetl
> on was slig
ghtly chan
Zed

VHO LI rclavionship.
as helow:

ARC 2z CIuCukl 07

(A) segucnc @ CuPe

triangle

e

(B) aagle
circumfcrence

(¢c) tangent
cube

.a

(D) eircle
square’

(£) 1ine .
the line of reasoning
gy betveen the key-pair and (L) and

jer analoOZ
_pyair auad B) b
y-p ad (B) because the angle is not

leads to the evaluation that

Now
theve 1u gyed
¢ ke

not bet“’eeii’ bl
o 3 )
ble aBg a .lj.ne 1S a compo.ﬂent

of a sgual?d as tne axre 19 of the circle.
KINDSOF RELATIONSUELY

In alogy questions, thie relationship between the
arl “

onship possibilities.

firvst WWO woxrd 1 several kinds.
relotd

jonship
. (A) hook: fish {B) winter:wecather

yollowing are

se ilelat

GLOVE ¢ BALL
cnnant (b) stadiun : scats

(c) wome
a pifeet ¥e
piouE i3 (A) track : atalete (b) aut : b

H ¢ dug

1. Purpo
o capse 80 jationsihip

(A) BACE 3 FA
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(L) tasw hunger (D) walking : running

. Llole itelationship

J. Paert
SNAKL : LUPTILL :: (A) pateh : turead (B) removal : snow

(¢) siruggle : wrestle () hand : clock
art weletionship
; (a) tube : antenna (B) instruwent ; violin

4, Part :

GILL ¢ i 3
(C) sea : fish (p) salad : supper
5. Action to Ubjecd lelatioaship

KICL : FOOTBALL :: (A) KMl @ bouh (B) break : pieces
(¢) question 3 teal (b) suoke : pipe
6o OLject Lo Action relationsiip

STLAK ¢ wsOIL 33 (A) bread : bake (L) food : sell
(C) wiane 3 pour (u) sugar 3 spill
7. Synouyhl iielationship
LNOMOUS ¢ HUGE 3¢ (1) rogue : rock (B) muddy : unclear
(¢) purse 3 14 tehon (D) black 3 white

8, AGOMYIL uclutiousuip
PURITY : LViIL :: (A) suavity @ bluatness () nmorth : climate
(¢) angle ! Loxns (L) boldacss 3 victory
9. Place selationshiy
Lucknow (L) Jaipur : Rajasthan

DLELEL ¢ INEIA 33 (A) Kanpur i
(cj rilaanl @ J un jhand (b) iadras ; Kerala
gree Relationahip

10. Le
(a) gole ¢ paste

() ctimate : weather

WAL ¢ Howr 3
. uoiled ezs (D) brigiht s genius

istic nelatioaship
(4) blood
aeation 3 stupidity

(c) fried CEE

i1, Character

1GNORANCL 3 POVERTY 33

wound (1) money : dollar

(¢) schools : elevalors (p) ed
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12. Sequence Relationshiy

SPRING

day (u) lionaday Sunday (b) WVednesday ;

SUMHER :: (A) Thursday Wednesday (u) Wednesday;)jon_

Thursday,

13. Numerieal Helationship

4:12:: (A)

10:16 (B) 9:27 (c) 3:4 (D) 12:¢

14. Assoeciation Relationship

DEVIL : WRONG :: (A) colour : sidewalk (B)

(C) ink:wri

Slipper:state
ting (D) picture:bed

4, STATEENT CUOMPLETION

Aii extended type of ideation ability

supplying the word or words missing

set of words

excreises is

in g stateuent frou a

or phrasce. Such exercises Yeqguire knowledge

of the vocabulary and evaluation of the context expressed

in the statement. With plausible altcrnatives,

the oxer-

1 (9] redso’linu "Vitb WOI‘dS as jn
: ‘es the IHJ.I](I t -]
(',’jse actlvate

sauple 'C'.

Sample 'C!

0 Intensely that he Comriitted.,,,,,,
1, lie hated

(A) patricide

(B) fratricide

(¢) genoclde
(0) watricide

I’t th'is""""f)iece Of clay 1nto
culpture will conve
2, The 8

te
a beautiful Dus

(A) viyulent
(B) amorpious
(¢) taciisurn

(p) salient
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3., The day will ccune whel.....will 1look upon us and
our

tlie withh o senise of superiority.

(4#) antiquity

(B) pousterity

(C) carnivores

(D) ancestors

Here.ssanuner embaiﬁssed the others at the party.

(A) affable

(B) tractable

(c) tactless

(L) gaudy

5, Thee... .professol put his wife out and went to sleep
with the cat.
(A) diurmnal
(B) dAubious
(¢c) distrald
(D) absent-ninded

Wwork-books desizned on tie wodel of GRADUATE RECOLD

TION APTITUDLE TEST by David
vork) would tune the mind for the kind

EXALLNA it.Turner (Arco Publish-

ing Company, NEw
quired for tcchnological study.

of wmental operations re
2. STUDY OF WORDS APPRENTLY SYNUNYMOUS

technology are procise subjects. There

Science and
d attain precision of thiought and

eed tO train the min

que basic unit of
pel to a concept or to an experience or

is n
expression. thought and expression is the
word. It 18 the 1la

gchemne Of ideas. [t is necessary tihiat the correct la-

to a
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bel is used for the correct cxpression of our ideas, opi-

hions, observations, experience. Ve cannot do this by

ierely Lnocwing how to spell a word and have a vague idea
<

of the word coacept. Yord acecuracy is jwportont Speclially

when thero are several words with siwilar sewantic con-

tent, widch are mistaken for synonynus . The ability to

distinguish between words of similar but not identical

secuantic content facilitvates clear and dccurate understande

ing and expression. Training should therefore e given in

discerning the fTine distinctions between apparent synonymsg

and choosing the precise woxrd that fits into our scheire

of ideas.

An exercise set to a class of students with near—

native coupetence to distinguish the sewantic content of
the sots of apparent synonyus as look-gee, listen-hear,

study-learn, close-shut, engaged the class for one conplete
hhour with the highest gcoxe at 6 out of 10, The table bel ow

lists the number of students ohtaining the score zero to

six,
Score No. of students

o 13

S 16

4 44

3 12

2 14

1 14

0 12

Total 125
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Whei > dil
When the diflerence in the semantic content of
0
thesce apj
esc apparcent synonyus was explained to the el
ass, tiere
werevisibl izns of reciati
S ¢ sigzns of appreciation. They had never ti I
iouznt

e:_ ' 4 . . , -
arlier that 'look' is to direet the eyes to an object
jec

with deliberate attention and *'see'!' is to perceive i
1e

object; in secing the light frow tihe object merely fall
s

on the retina,., Siuilarly 'listen' is to direct the
ears

to a sound with deliberate attention but 'near' is to
per-

ceive the sound; in'hearing' the sound is merely received b
- Y
the ear-drun. It is possible to hear and not ligsten (as

it sowmetimes is the experience of students in a class!)

as it is possible to see ana not look,
Study of such woxds of wost frequent occurrcnce i
n

technology is necessary in order to make the correct choi
1oice

of lexis. For exaumple, fattain' and 'achieve' are not syno

nyms: 'attain'’ is to reacii ; 'achieve' is to realise what

has been desired.
I1lustrations: (a) Supersonic spced is attained by jet engines

(b) Inter-planetaxy flights nay be achieved

(and not attained) by nuclear power

y set of exauple the words 'contain', 'con~

To give anothe
t coupose’, and tconigtitute' are important

sist!, 'couprise’,

'content' words. They appear ito be s
nce; each of thei has its particular

ynonyus and yei have

fine suades of differe
is 'to have or hold within itself!';

tcontain'

context.
is tto be pade up of! something and that sonething

tcongist!
jthin. 'A vacuum tube contains a heatw-

is unot neccessarily w
a filament within the va-

ing fllament' means that thexe 1is
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cuuw tube, while 'A vacuwi tube cousists of a heating fila
— -

mwent'! does not show tlhe location of the heating filauent

It is not necessarily within. 'Couprise' is a synonym of

'consists of'; it is incorrect to say 'couprise of'. 'The

atuospherc couprises @ nunber oi gases' is correct but it

is incorrect to say that 'The atwosgyuerc couprises of a

niumber ol gases.! tconstilute! is 'to foru or nake up' as
fferent parts constitute a wachine.' In

in : 'several di
the transposed position 'A nachine is couposed ol severeld
geveral differxrent parts. 'Coupose' is almost a synonym of
tconsigte'; however, while 'consists' is used in the active

ijs never used in the active voice in the

voice, 'compose’
it is always used in the passive voice

teciinical context;

as 'couposed of'.
'proportjon' are two common words which
d one with the other. tiatio! refers to the

are confuse
antities of the sauc unit. 'The ratio

n between WO 4u

relatio
jo of 7 to 49', 'Propor-

to 21 is the sawe 28 the rat
relation of one thing to another in guantity,

) ’ b

.

cf o

tiont! is tine
f the eartih's sur-

face is covere
ro terms of @
jons OT rougih e

exact rigures.
ts are given below:

recision; they should not be used in

‘ratio' &
gstimates. They should be

making approximat

eference to
word in bracke

lost wilil be recoved.(part)

Examples of incorrect

used with T
usage with the correct
(i) A large percent of te oil

jnereased tie gercentage of iwpur

(proportion)

ities in the solu-

(ii)This
tion.
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(iii) The concentration is in tue proporiion of 20:1.(ratio;
* » 5 }

Sucl: errors are cowrion in the Self~expression DTO

¢esSs wiere the ciofice in lexis ranges over a set or apparent
en -

Ly synonyuious words. Tuere is no specific rule for choosi
ng

the correct word. The skill of making the correct choice

comes only with lnowledcze of the words that are appcrently
synonyuous; the two should go together although
'8kill of the language ie acquired by drill;
Inowledge of the language is absorbed by will,?
Exercises of the type as question No.S on pages 177-78
0f ReAs Kelly's THE USE OF ENGLISH FUR TECUNICAL STUDENTS
(George G.Harrap and Co., Litd., London) are intellectually

gtinulating and suited to the tecimological context,

3. STUDY OF VOIS OF LATIN AND GREGK DERIVATIVLS

Nearly two-thirds of the words in the English language
are of Latin derivation, and one-half of the terms in
science and techiielogy are of Greek origin. These borrowed
words have worked theuselves into the very fibre of the
English langnage. The Graeco-Latin vocabulary wité}ﬁaghlyin_
flexionable character 1s wosi suited for tecinical lexis,
Greek borrowings neet adegquately the deumands of scientific
description because a Greek compound is an excellent subsi.
tute for a lengthy deseription. Woxds of Latin ang Greek
origin are unavoidable in expressing ideas in science ang
technology as they make niece distinetions of uenning and
produce the precision of thought and expression. They save

time and relecase the mind ifox reaching quickly to the heart

of a problen.
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Hesides, the Graeco-Latin vocabulary is so flexible
that new vocabulary easily evolves with every advance in

science. The function of the techmnical vocabulary being to

designate concepts, specific objects and ce: D
B . J S enote processes,

witen tiie right word lias been arrived at, it secures exact-
itegs in unowenclature, and when universally understood by
tiic class of people for whom it is intended, they acquire
the preecision ot mathematics, |
.

study of Latin and Greek derivativcee is necessary
to an intimate understanding of the terus used for the
precise expression of secicatific and teclmological Lknoyw~
ledge. it enables the student comnprehend and convey intelli-
cently tiie words Of Latin and Greek origin used in science
and technology for the precise expression of scicntific
ideas. A sound knowledge of the root of these words of
common oecurreiice in science aid tecunolopy gives the learner

the concept for which the word is the label .

an insight into
ror example, if the student learns that 'photo! is

the Greck word for t1ight', 'syn' is the Greek word for
‘together', and ' thesie' is the Greek word for 'to put', ne

is able to operate
, tphotogynthesis' symbolises. II he learns that 'gen’

with the entire conceptual coumplex that

the tern

the Greek word for 'to be produced', wheii confronted

is

with the teru tphotogen'’
ng that produces light., 1t contributes to directness

he is able to conceive that it ig

somethi
and . .
and accuracy of thoughthpression. Besides, the basic units

of Greek and Latin are not many, and, yet, when one knows
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these bosic units and the concepts ior which they are la-
beis, one can arrive at the semaatic content of nuumerous
other words made up of the basi¢c units. S0, the study of the
Graeco-Latin derivatives nakes learning easy and self-=learn-

ing possible.
4. STUDY OF PRLFIXES AND SUFFIXES

The basic word-—corpus of the scicntific dowmain is a
s1:all one. But the nunerous affixes when appended to the
stem—words expand then into a uultiplicity of words sige
naling changes in ueaning and relationship. The prefix is
the wmorphene appended to the sten-woxd at the initial POSi-
tion, and the suffix is the morpheue appended to the steu-
word at the final position. Thre study of prefixes and su-
ffixes and the way they alter the foxu of words to signal
changes in meaning and relationship luparts insight into the

working of the language. Their study enables the student to
recognige the jnfinitely delicate systen of relationshkip and
interplay of words contributing to precision and exactness,
and gives the student the ability to activate various formg
is needs. The knowledze of prefixes and si-

of words for I
nim confidence to work meaninginlly and gain-

frixes gives
ond shows him how to achieve economy of ex-

fully witih thei

pression.
TWENTLETH CENTURY DICTIONARY liste and dis-

CLUAMBERS'
1'jx08 on pages 1324 tO 1329- Ill"

cusges the prefixes and sufl
on units cai be prepared with this waterial

teresting less
exainples frou the vocabulary of sclence. Stimulating

drawing
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probleus for solving could be sect as the one below:

An inventor invented a switeh for lighting tube-light
clitd -lights

that have fused. Sugzest a title for the invention that i
' s

precisc and apt. (The titlec under which the itcu has be
: en

patented is A RL-ACTIVATING SWITCU FOU FUSED FLOURLSCLNY
| ‘“Ii‘

TUBLE-LIGLTS. Discuss the iuport oi the prefix 're' in r
: e

activating.)

5. ANALYSIS OF CONPLEX~SENTRNCE STHRUCTURLS

Al though the langudge of secience and technology is
gy i

ctical structures are not all siuple sen

simple, thle s;nua

tences. nost often thiey

in [nstruction

are complex sentences., Tuey are
mostly simple ymanuals. Unless the relation
3

of the clause—elenents ar
fwo texts picked at randon, from a text-

e understood, the exposition cannot

be comprchended.
book of Physics {or First ycar students, are reproduced be-

low:

P14 COMMON BALANCw®

n Balance congists of a rigid bean AB, carry

The Comiuo
rom each end, which can turn

1e-pan suspended £
crun 9 outside tiae beau. The fulerum and
be

ed and, if the balance/well cons-

ing a sca

freely about 2 ful

the bean are ripgidly coniiect
oint © is @ nard steel wedge, whose edge is

tructed, at the P

gownward and which rests on a@ siall plate of agate.

turned

Pitod ECTILES
when & particle is projected into the air, the angle
n which it is projected makes with the

that the direcition i

jane through the point of projection is called

horizontal P
the angle ok projection; the path which the particle des~—



22

cribes ig ; J
€5 1s called the trajectory; the distance between the

point of projection and the point where the path meets g
1y

plenc drawn through whe pPoint of projection is its ra
nge

on the plaiae; anad the tine that elapses before it agai
e < n

lieets the horizontal plane through the point of projeecti
3 0.[1

ic called the time of flight.

The analysis of a couwplex sentence breaks up the sen

tence into its dependent elcments to show tite nutual rela

tion of these clcnents. The understanding of the content
of a text depends on the understanding of the relation of the

clause-elcuents. IExerecise in clause~analysis ig necessary

to couprehend the content ot a2 seientitic text. In this
excrcise care suould be taken to see that the exercise is

not reduced to a gramuwatical exercise. Its aim should be to

promote comprehension.
The compreliension of the text could be checked by ver-

bal questions or by a sketch.

FOR SLLF-EXPRESSION
In the transforuation of ideas and thoughts into X -

pressions and thelr transmission, the process at work ig.

mobilization and warshalling of ideas;

(i)

(ii) choice of grammar and lexis;

(1ii) ordering of the gramuar and lexis; and
(iv) sequencing of the ordered units.

The actuating situation in the technological context

being a well-defined one, the ideas and thoughts activateq

by the context being fixed, the language of technology being

denotative, tihe syntactical oruering of the wordis of the



227

language in which the "wunderstoad-understand' activity
takes place, gives a definite direction to the formulation
of the thoughts and ideas activated by ihe context. Their
formulation is deterwinable not only because the context

is fixed and the grampar and the lexis of tie language is
knowt, but Zouause the possibility of weaningful choice in
the gramuai and lexis for the context is awong a very small
nunber oi possibllities. In this weli-defined context there
is only onec noun that can express an idea, only one verb
that can sct that idea in wotion, and only one adjective
that is the proper qualifiexr of that noun. The possibility
of mecningful clhiwice is resiricted generally to lexis which
ranges over a set of appareatly synonyuwous words. bBecause
distincetion between the apjparently synonyuous words is

the
made, the wromyg choice of lexis 1s uwade. A few examples

not
+iven below with the correct choice iin brackets.
a1

are
1v The steamboat was discovorad/invented. (invented)
2 ihic mineral is unsolvable/insolublc . (insoluble)
oruulae axve applicable to the case/process
3 ?hﬁggegs) in whiech the concentrate is made. (What
15 meant here is not 'instence or example of the
occur;nce of something', or 'circumstances or spe-
cial conditions relating to a person or thing?, etc.,
but a process)
. is found, (1s found) the-
- ta-cinnabarite occurs/is . , o
4 whfg E:ually some cinnabax with 1t. ('occur' is 'to
1gake place!’ or 'happen; 1t is not a synonym for 'is
found' .) .
pefective nse vl language for seli-expression is pro-
moted by
(i) Proetice in the managenent of the nechanics of the

language,
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(ii) Use of lin ain objectivity,

Luistic devices to obt

(iii) Writing bDefini tions,

(iv) Yriting counplex senteiices to describe an apparatus
or an object, and to exXplain a plenouwenon or a Pro=-
cess, and

(v) Ithetoric.

1. MECUANICS OF LXPRESSION

The 'understood-understand’ activity between two or

liore human beings ie impossible by weans of a purely arbi-

trary and isolated set of oral ox verbal referents. What one

invidual wishes to communicate to the other nust be patterned

and ordered 1o ilhe word-ordexr and structurc-order of the
language systewn in that context.

The linguistic structuring of scientific texts does
not depend so nuch upoa involved structures as upon the choice
of the rigut verb, the right article, the right adjective,
the right adverb or the adverbial phrase. The wiong choice
ill-defines the thought aid the needless word is an obstruc
tion., Une of the specific objects of the ELT programues in
technological education should be 10 train the learner to

manage the mechanics of the lainguage so that he makes the
correct choice of the verb, article, adjective, adverb, eteo.
ARTICLES

The omission of the article and the choice of the
wrong article arc the couumonest errors coumiited by students,

The choice of the right article 1s important in the
1 —

1i igtiec structuring of scientitic texts as in any literary
ngu '
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structurc. A few exauples are given below with the wrong
article underlined and the right article in brackets.
(1) Reduce the loss in tue residue to g miniwun. (the)

('a' before miniwun suggests that onc does not Lnoy

"the minimum attainable'.)

(2) I used a proecess in viich wmangencsce oxide servee as
purifier of tie eleciroylte. (the; (As this is a
particular process in the relining oi zine, the defi-
nite article is ihe ciwice.)

ADJ ECTIVES

Adjectives are often confused. The couwparntive degrec

of an adjective is used for the positive and vice versa,

The proper use of adjectives and tue use of proper adjectives
is a linguistic necescity in the structuring of a scientific

jden. The choice of the right adjeetive, that is, the one
that belongs to the idea to be expressed, needs careful se-
lcction. A few examples are illustrated below with the wrong

ve uncerlined and the right one ia brackets.

adjecti

1. The procedure toles time; it may easily extend to as
high os ten days. (1ong) (Ihe idea of oxtension here
jnvolves lengti and not height.)

2. The return was small, because tlie capital was uigh,
(1arge) ('high' is not tue antonyn for 'suall .)

3. This method is as perfcet as auy other. (zooa) ('gooa!
and 'perfect' are not synonyus . )

4. The crude orc is not as good, but the concentrate is

no iower, because it 18 cleaner. {'lower' is not the
couparative degree of 'good'.)
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vhere mwore than one adjective mnay be necded to des-~

eribe an object, each adjeetive slould convey a distinet

steaning.
superlatives 4o not nave a place in sclentific exposi-

tion.
ADVERBS 0l AvVERBIAL YrHRASES
the clhoice of the right adverbial purase is equclly

important. The inteliigent use of tie comuon aaverbs contri-

es to definition of the idea and clearness of expression,

but
LExanples:
1. tThe iron rodsg were heatea to such an extent that the

brazing was destroyed. (a degree) ('extent' is range,
and is not e correct synonyu for 'degree! meaning
'gtep oOr stage in a scale or process'.)

In fitting one plecc b0 anotiter, calipers are frequent-

2
1y used. (calipers are not used tfrequently'; they are
comuonly usecd.)
The position of the adverb needeg to be giressed. It
aust be as near as possible Lo the word it modifies.

'yvERY! has ne gsiznificance whatsoever. It supposes
comparison; it sugeests exaggeration. The use of 'very' de-

urpose ol definiteness.It is an inpeqiuent to terse

feats the P
and perspicuous writing.
xamnples:

(a) Gun-cotton i into the reqguisite form in a

s pressed

wet state, in which condition it is very safe to

The 'very' weaken
yaises a doubt.

handie s 'safe' because the
over-enphasis
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'b‘ RITE . " .
(b) This scraper does not work very weil in coarse

naterial. lere tvery' suggests 'badly!

ADVERBIAL CONNECTIVES
practice in the use of the rizht adverbial comnectiv
' es

is necessary.
{ The wrong conneective is underlined and the right

rxampless
one is in brackets.)

(1) This method caniot be recoumended when applied to

slime. (1f) (The idea of time in 'when' is not in

volved.)

(2) When the percentage of copper diwinished to a point

where (at which) the ores could not be profitably

simel ted.

TRACT AL CONCLRBTE NOUNS

ALS
monest faults is the use vl the abs-

of the cCOil

one
ag of the conerete. An abstract nowi denotes qua
ua-

tract inste
n. 7The use of the abstract tends to cixr-

or acitio

iity, state,
it leads 1O obscurites. Iliustrative examples

cunlocu tion;
( The tabstract! phurase 1s underlined and

below:

substitute i
osits of quartz are not valuable unless

are giveil
s in brackets.)

the’concrete'

(1) Such dep
eap transportation.(railroad)

they are close tO cli
ore 9cculs
t of detection. (to detect)

(2) When tungstei in disseninated grains,

4 is unorxe ai fficul
ased for the precipitation of the

i

(3) As PLE jron was
(to precipitate)

coppel'. aw®
investigation and siudy

o done in the
to investigate)
p wost diffioult of

(4) Much had bee

of the jocal Ee0lOogy . (

(5) These

solution.

alloyoed netals are ti

{ to dissolve)
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tne Cte noutil 15 Lore exact thm] the abs,tl t
} coney ac

noun. Illustrative exanples are given bel
4 elow:
SI0RE BFPLCTIVLE

(1) A machine of consider- ;A considerably ct
chesg,

able cueapness machine

(2) An effort to obtain furfAn effort to reduce ti
» C i¢e

ther reduction in work-fworking cost still ¢
p )ur-

ing cobtSeses ther
& 6 00

il PLURAL NUUN
riue cuoice betbween the sin
W singular noun and ti

1l plural
noun is a matter of naphazard choice. It is not easy t

0

write cleariy on seientific operations unless fine disti
.stinc-

tions &are nace.
~ verb is underlined ond the right verb i
= is

Lxam les;( e wiong
b ?n brucﬁéts.)
of oll was stored in the warehouse.(were)

Forty barrels
uld be used in the singulaxr foru only

The followlng words sho

cost, 1088, deptit.
George CJllarwecll in his book TLCUNICAL COMMUNICATION

ompany ,NBW York,
ges 257«-3138 with illustrations

(The Macmillian C 1971) has a useful hlanual
1 Composition on pa

cal subject matier.
nts shoald be drawn t0 some co

of Genera

drawn froti teocuni

The attention of
i conmitted in tecin

stude
jcal exposition as iilus-

mp:on erxors ofte
in the following?

euent of adjectiv
as inyThe displaced adjective is

trated
cs that require a preposi-

(1) pisplac

jon aiter e
‘%ndbrlineu.; ’
Add the flux in egqual propo
tadd the flux in 38 proportion equal

rition to the ore,

it should be
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L 4 c

tlie erest o
51 of the range' sliould be 'Proceed i
t in a

dircction paro
cetion sarcllel with the crest of the r
ange'.

I+134
The use of e nrevoci ti
e of wrongz preposition and its separati
' aration

-
|3~
p

from its adjective, as in:
_ e
e indicated that more favourable conditions {
~ or
the opening of the industry wight be expected
= 0 L[]
ft should be 'le indicated that conditions wo f

vourable to the opening oI the industry might b
> e

expected’ .
erzent of connectives withoat proper corres
pon=

(5) Plac

dence, as in:

ylant wes cither
tphis plant was erected either

This | erected hurriedly or careless

1y. I% ghonld be

nurriedly oF carelessly’.

Lisplncewent of acverbs, as in:

ased four puups of 1000
L purchnsed four pumps each of 1000 ga

gallons each. It

(4)

i purch

should be

1lonst.
(5) sp_11ttinE the infinitive, as in:
(a) It is nccessary 10 ~lwayse roast the ore before
chlo rination.
poped 0 goon incre

essery tO partly

ase the output.

(b) e
£fill the tank.

(e) it was nec

¢ rondered a6:

qhey should b
y always to roast tiie ore before

(a) It i8 necedvar

chlorinatien.
pute.

() He hoped soon 9 jncrease the out
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" (c) It was nceessary 4o 1jl1 poré ol the Gank,
6) Separating tue parts of a verb by an adverb or an adverb
ial clause, as in: i
(a) We shall soon be trcaivin: 100 tons daily.
(b) “The industry will, whei it resumes Operations, {ing
that serivius 1urvaus nave been Lade.
Tihey suould be readered as:
(a) soon we suall be treatiity 100 toans daily,
(b) The indusiry, when it resuues operations, will fing

that sericus inroads nave been made.
it is disregard 9f tie laws ol thoucit that entangles the

ideay in & wilderness vl words.,.

l/ 3 B
\ PUNC%UATION
A knowledge of thhe principles of punctuation is cgsen-

e and intelligible writing. The purpose of

tial to efiectiv
the menner in which the writing is to

punctuation is to show
jecate tiie relations between parts of g

be understood, 0 ind
and betweell guccessive sentences, It marks logical

sentence

relations in tecimical writing. It achicves elarity, proper

the desired Ling of movenont, angd

distribution of euphasis,
of discontinuity. It 15 not cnough for

the differcnt degrces
o know that:

thhe student b
xs tihc end of a sentence.

A period mar
at the transition point of a sentence.

A colon 18

A seumicolon separatces
ates clauscs, phrases, and particles.

aiffercnt statements.

A commna separ
A dasifuarks abruptness Or irresularity.
]



An interrogation asks g question,

An aposirophe warks elision
- A S or the PDossge :
o E8ive casc,
Quotation warks define quoted worqs,

lie needs to Jmow that:
(1) The colon sugzoests a sequel. It serves gq introqdue
c
ain amplifjcation,

or a quotation. In technic

a specific stateuent, &l exawp]

- : e N
al writing j¢ is Lostly useg
for introduciag an example,

(2) The term 'sewicolon' is a misnower for i is not g
half=-colon; rather, it is what its forpy indicates_a
coupromise between the period and the Couma, the two
mavrics of which 1t is coastructed, Sentences Eratuatie
cally independené but closcly conitected in Sense are

separated by semicolois, A Senicolaon isg used in tpe

following cases:

(1) wWhen the eonjunction in a COmpouIry Sentence jg

onii tted. 1'or example:
lie is n0% 8 LiMINg engincer; e js thhe ore analy

5t.
Here ‘'but' or 'however' is oujtyeq.

(ii)Before o conjunctive acverb tnay introduces 4 clay
» 4 j N -
se. Such conjanctive adverbsg are however, thcrefOre’

nevertiheless, accordingly, lioreover, thus, then
’

so, and consegucently,
Jor exanmple:
The place Was Tull of Sizoke; thereioye t

e worker,
were ordered 10 leave thg Plagg,

(3) The dash is used for scveray purposeg,
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(1) It is used to indicate a break tlie Consgiruection,

in
whether intentioncl or not.
(ii)vo insert a passage ifor rarenthesis,

A phrase uwiving no gracmatical conmnection with i

restl ol flc scittence requires mnaris of pareciithesig
& »

olten coalled 'cusves'.
I'or example:

Jis inveation (see accoupanying illustration) repe—

dies tue defect of the original qgevice,

Short parenticses may be denoted by dashes, fore

and aft; long cxplonciory injerpolations are usually

cnclosed widhin curved lines, whereas Cxplanatory
additions to gquoied siéatenent are encloseq witiin
square vrackets. In icchmical writing the square
brackets are wosuly used to enclose the ebstract.,
11 a parentiicsis coies at the end 2f a clause op
gentence, ¢ must be followed by the requisite pune-
tua tioi. Sentences 0r clauses in parenthesis need
no terwinal puncituation of their known.

{ quotaiion are used to indicate the beginning
(4) The marks ol ¢ ¢ €

+ end of & passage that 15 yuoted; they are also used
and en

5 words that are quoted. A guotation shrould begin
%o war

4 capital lestex 1L 1t is long, but not if it is
with '

girect gerial order or 1s a consecutive part of the
in di

Lghor's toxt. The Binele fquote’ is euployed ror tue
o

_ Ll and articles, loyx Cxauple:
10 of LOVLS |
titles @

a papor on 'Tue Thermo-liechani g

) {11 C u 1!]" e C —
ife read Convey

tor!. The palrs of quotation narks shoulq e used only
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~

writer. Phe Single 'quoteg!

words thai are wmusua

ient '

hunz by corrosion liookks in the aecid', the tern " Corro-

sion' requircs single Guotes, fop without thiew 34 Woii1 ¢
¢
seen an eriror, for tcorrogsion!?

has Botiing o 4o wigh
‘hooks'; the teru as usea ig a trage laue for hooke that
do not corrode.

(5) Of all tue punctuaiion warks ghe COMA §5 hoy,

misused wore often thc
The comna shodd be uscd:

(i) To follow a subordiinate clausge preceding the pmagy ¢

lauge,
(jj)To intrecuce a clause that is Supplemonkay

+

Y or explana-
tory, and therefore 10t esseintial to the sense,
’

exan;le: The mill, whicii was quige Rew, was destroyeq
by the gale. Iowever 'The miil thay V&S quite ney wag

destroyed by the gale'! conveys ¢ue idea that ope til}

out of several, naiely, the newesy Of then, pag beey

destroyed. The restrictive clauge introqucegq by
e L

"thatt
. ed coumas tO© acparaje it.
does not ne

(iii)To set apart an introduetory parage in a Sentenge
iii S e
ith, all drawings
Tc bezlil W ’ A
exauple:
standerd size.
o B jeipkl phrages,
. off partici;
(iv)To set

. clause introduceq py & conj

(v) To set vif 8 Y fuietion, iy the
its own subjecey otinayj :
clause has 1ts ative, For exauple: ppe

ore 1s low=-grade, but it g4 frce-m111jng.
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(vij To separa jecti
sej te adjectives that are coordiinat
11ave, each
ylaying an eguad i
playing an egunl part. ido comua is ueeded af
after an

'11’.\i 3 -F 2 A . .
adjective tuat is superiwmposed on a8 unit. F
.L. I'Or exam-

ple:

ticavy mincral 0id

solid cast=3TOL rolliers
(6) The period warks the cowpiciion of a scatence

(i) Abbreviations wmdst be indi ‘
adicated by the g .
e period. o
r
exauples

6 jllo, B Ito. 3 [:;illo’ 64 e

(ii) con tractions uast Ve indicated by ti
ted by tite period. or
exaunple:

€~ (exempli gratia =

{ et ceicra = aind tae rest)

foxr she sake of exauple)

etce.
viz. (viaelicel = to wit)
punctuation jg not a winor wmatter t -

r to be neglected by

tuc student 0% $eCiillGLOLY «
gnly 1ROS€ of tine clemcats ol tic Mecuanies of Bxj

' INI'e=
ssion tuat neeca cupliasl s lieve boei discussed,

2, LINGULS

‘l'lU ljaVth.:J TU Uu'j‘.lN OL:JLCTIVITY

chhnical cxposition is ubjective. There is tae ui
: G
coneep bi on that this tobjeetivity? is8 achieved by passi
passive
anal subjecis. Under SYH1TICAL CHARACTELX
TELIS—

verbs anu iupers

TIcs in chapter VIIL We uave seen that passive verbs

' and

4o are senegally used in scientific ang
- n

impersonal gubjee
technical expOSiton(bccausc in such exposition 'wuat i

2t is
peen done is stated and not 'who'! is

peing done Or has
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50 seen tpe S1tuge-

used, lHeor

doing o Ras done go elidng, we have a3
tiong wiere tie persona) bj j
S 17 1 ial Subject jg
O are a 1ew
iilusirations wvihere bire active +
. ‘erb is ¢o be > -
pPreferrag to
bhe pascive as it Coniri butes to better elleect:
(2) An junediate c¢losure 01 iye #ine wag Caused by ¢
——=CUSed 1e
explosion,

The c:o.losion caused an luuediage closuye

ICNZoNni e o 3
HLUC eovers the Oore.

(c) The serious deficiency in dge-stuffs_ggs been ovye

Y-
gome with esugcgg88 by tue cheuistg,

Chemists successfully overca;.e the Seriouys deficiency
in dyc=stuffs.

The objectivity in tccimical exXposition jg Obtaineg by

a cammulative effcet of a nuuber of linguistie devices,
Technical exposition is characteriseg by

(i) the presentation of data which ig verifi

able by exper;.
ment or tenable by logie, ang

(11) the wedium of presciatation is language g4 belongs ¢,

the denotative stratuw and ig marked by definthHOSa’
terseness and unamubigui ty,

(1)~(a)The data used 1n technical expositjoy 44 aluost jn.

variably fact, as OPposed to opinjon. I¢ i, therefore

cessary for the student to pe able tg distinauish
ne S

Joarly between fact Bdd opinjon, That jg no¢ to Sugrest
C >

that opinions Mave Mo place jp tecini eq) €Xposition. My



whieh seen to be opinionative,

The Secong st

5e 1nvolyeg
thi king about how

be veritied. The 1i

et
us consider the fol{oq?ng two stateucntg,
No.1. This ca;ﬁ?;remcndous acceleratIOu.
No.2. Tihils cax reaclies 60 wph in .2 seconds,
Stateucnt No.1 is an expression of OPInion becayge the torg

"tremendous' has no specificity; itg meaning

1s arguabie,
While, statcment No.2 16 fact becauge it 18 specifie and

can be verified.

(b)  Data used in argument should not pe faulty. Argumenisq
can he faulty if they are based on incorrect evidence, op
the logical torm of the argunent jis invaliqg,

The two main types ol arguuent are Deductive ang g,_

ductive. Tie student should be enabled to Técognisge thege

forms of argunent aind construct tiem gfop himsels, o shosyg
be introduced to the fundamentals or logie. p Tont e
£ linguistic deviees that

informed © Signal Inductive and

Deductive arguments.

The components ol a simple argutient are (i} the Pre~

. Iasion, and (iij .
misg, (ii) the conc ’ ( ii) the word op Phrase

I suggests the relationship
suge

whic betwoen ¢ he,
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D g 1
Yirees aro rising therefore wages

must rise,! the premise 'prices are rising' is linked to

thie conclusion 'wages unust rise! Ly the linking wora

*therefore'. It is the link word which makes ti:e statenent

an argument. If the link word is 'and', the stateument be-

cones descriptive.

The most comumon signals for argument are:

LIST I
(prewise, then conclusion)
hencc
thus
S0
implies that
cntails that
which shows that
proves that

indicates that

consequently
allows us to conclude that
we may deduce that

ion

points 0O the conclus
that
sugegests very gtrongly that

wgge,m-{cry—sﬂoﬂw‘

leads me tO believe that

bears ou
i1ows that

frow which 1t fol

LIST II
(conclusion, then premise)
for
since
because
for the reason that
in view of the fact that
on the correct supposition that

assuning, 8s we may, that

may be inferred from the fact
that

nay be deduced from

as shown by

as indicated by
ag is substantiated by



Exerc:jsc-: ; {3 ¥ .
Braldbl by i 30 D N0l I'QV{ |

Conpans ] o :
1 Y New YOIL.’ 1909) trains the mi a
ind in logical think-

ing '
g and provides the student with the appropriat
.ate linguisti
c

devices.
N :
(ii) Practice in identifying words of the denot
enotative and
ve strata as the sanples below are necessa
ry to

connotati
rontiate betwecn them in oxder to
use

help studentds diffe

words of the denotative stratuni.

SAMPLES:

(A) In

factual OF 0 fo
s which post cle
e nature of the example.

the examples pvelow, (a) label caci sentence F
for

- ,-“\
r opin 61
pinid native, and (b) underline the

wozrd arly revecal the factual or

opinionativ

hat i8 @& crescent wrench.

(1i)Tuat is a very useful wrencl.

gsiderxr ecach of th
e coupletions of the s
gult in a factual statenent, label

¢ alternative descriptions listed

(B) con
entence given. If

below a6 possibl

gion would T€

F in the space 0

a statenent of opinion, label the d
es-

the couplc
n the right; if the comple

the description

tion would result in

crip tion O.
u street was

.o-c-onoaoc

(£) aeserted

2 ¢ 2 2 2 0 & 5 e

Nehr

..'00."

(a) crowded
(g) blocked OfF covnovcs

...-ocl'

() iong
(h) a dead end seeveces

ooOOIO"
P ® 6800

(¢) paved
(a) straight R (1) cold
(g) 150 yards long +****

00'.0'.

(e) derk



(0)

portant words, (b) label

2 3 c‘
- %)
i the passages viien follow, (a Wderiine the ;
e iipe

the underlined Words D op ¢
} 4

proorticen of denotative to coz

s aid (d) rank the passag

(¢) estiuate the

wnmoetaty ve
words

es in increasiug Order oy Tac

tual content=that is, the basesage with the highest Pxopoy

tion of cumotative words will come first

v alld the Passgage
withi tue izikest proporiion of denotative Words wilij Colie
last.(Use tiie identitying letter, Qey b, ete.,

for your
1ist.) Do not expect thet all the w

ords wilj flecessari]y
fall into onec catecgory ox the otuer,

(a) Walle are being covered with &8 ey wallpaper that

sticks without wetting or gluing. It is coated opn the bagk

witia latex, a rubbery substance that will gtjep t0 a giui.

lar latex surface-and to nothing else. $o g Special latay

liguid is spread ou the wall with a roller, ang the papor
goes up quickly and cleanly.

New coatings, with many different uses, have been
Ner

. Wi o There is one that kjj;
{ gurtace of wallpaper. i
fowid for tue I
touch 3t. To it can be added g chemi
£, noment they
lies the

L L in the paper and jre.
i the tiny crevices ia a pre
cal that frills up

vents dirt frou gcttling there.

i ty=-the total disppearaiice oy electri.
e onductivity
(b) Super ¢

tance-is a strange property ol matter that nakes
cal resis .

e in the reuote realm uf teuperatures ¢loge
. : ranc g
its appea

te zero. It confounded the classical theory op
to absolute *

. . i some 50 a
gnetisu wien it was discovered s years ago,
electroinag

. 70 ail intraetable ridgle to
til four years ag
it renained wn
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supere ivi is roi t v t
Bpe onduc t].\’lt}’ 18 Zo1inhy o prove 0 be & wind?l
A a win all to
tCCLUlO].O”}" Eng Zay P
LY . 1zinecys are ci d d
z age in the 5131 -
= (AL CSX It of sup
r
conducti re hearings disti i
ve D r.ng st apd shed by tt b -
4 ric

tion, electiric moior i -
rs witn extra=ordii i
nary cifficienc i
: ¥, tiny

and ii yitening
14 reliable switcning clements for coumputer circuit
S, mag-

netie lenses wiii wprecedented resolving power for el
¢ clec-

tron microscopes,; noiseless anpliiiers and other devices
with characteristics that approach ideal standards. In the
futnre workers in otuer fieclds of engineerxring are sure to
eing that superconductors, ingsulated frow their iumediate
onvironuent in cold cliambers, will provide unexpected so-
creasing veriety of design probleng.®

iutions foyr ai in
to the railwpy-station, which is

(e) pirst we took a bus
not far fron the big shops, and then walked around the

wizole moIning, loolkdng in the shop-windows. We did not buy
sunLiexr shoes for his wife, and I found

much-~Ashol got sone
two very good pipes which were quite cheap~but we greatly
ed ourselves. one of the things that we liked most

enjoy
was the way 1n which part of the town was built on the sides

ep WillS, co that souae of the streets seeued t9o

of very ste

rise suddenly in

to the skye I should not like to have to
drive a motorc«'ll" up Ut ool vhe of those Streets, eSPeCj ‘111}7
en the stones arec slippery.

on a rainy @&y wi

T0 Bl DEFINITE

1IOW
(a) Ume of the yreatest enenies to objeciivity is the
eter Coleman, Ken Bramble-

» Frou TIE PECENOLOGIST AS WRITER, P
by, MeGraw=iill Book Company, New York, p.i4.
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use of the absﬁf}uct instead of conerete. An abstract
noun denotes yuality, state, or action.

Abstract nouns are a taboo in technical exposition
for they are non=-deseriptive. Words like 'value' do not
contribute 4o objeetivity. 'Value' ig the worth or desirabi-
ity of a thing; it is an attribuic, nct a substance. The
concrete noun is to be preferred to the abstract. The con-
crete noun unburdens the stateiment of wany useless words
as in vheo following:

Yig-iron was used for tue precipiiation of the copper
.

Jlg=ird: wes usad 0 precipitate the copper.
The use of the abstract tends to cireumlocution: ji leads
ttiong i
to obscurities that war preecision. For instance:

simel has Dbeen done in_the investigation ang study of the
i

local geology.
yuch uas been done to _imnvestigote the loeal seology
- (= []

The ACTIVE voice of the verb should be used rather

(b)
than tue passive and the POSITIVLE verb rather than the lega-
tive.
HOW T0 BLE TELSE

lixercises of the kind shown beloyw enable students to
have practice in being terse,

itewrite tho following statenents Teplacing i
: 2 Lvoup

ot words or phrascs underlined wigh appropria
Priate and . i
ia2mbie-

guous words:

(a) Many scicentists believe that our unjvepen -
Verse is becomine
w

largero
(b) The gale caused temporar
—=E2XBXY 810D oF work on e brigge
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Tire deeck of thie new suspensionbridge is streamnlined

(e)
to walie wind elfcets suall.
(d) Plasifcs polyuers are sold couuercially in the forg
——r 201
of zxainsg.
(e) silver is one ol tiue uetals that can_easily be drawn

into wires.

ithis exercise should ¢ Gone c¢rally by the class,

Only then piausible woids suggested can be discussed by the

teaclier Lor the benelit ol the class, Iox instance, if
1,,allecble! is sugzested Lor (¢) above, the teacher needs
to explain that *mailcable’ shows that tie nmetal isg capabie
of being peaten and rolled inte 2 new shape but not tuat

it is capable of being drawi out into tlhireads. The woxrd
is tdactile'.

How 10 BU UNAMBIGUOUS
If werds bhave to be structured into a meaningful pa-

ttexrn that comuunicateselicctively, (hoy uust be well lkujit.,
tue effcetiveness ol an exposition as a weans of transwi-
tting thought frowm man to wai depends upon the relation oy

words Lo each othcr and of grouap of words to viher Zroups
Hhises, clauses, aad seatences. To be understooy De—
&

as
yond questiont, al though the well-ordered thought-procceys

woulq dictate the patieri of structuring ang tlieirp seqguen—
ce, the student should EKnow not only what the words denote
but how to build the seidecuces. le doesg choose his "o rds

arisht but often constructs hic sentenceg improperly -
¢ nie
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proper marsi i
i -
nalling oi words is particularl
' arly nec
essary 1
or

scicntific exj -
- AR S )Os h]

position. A disogrder in the
- asseubl -
in a ‘“‘01‘—80. " ] . ) < y Oi 170 .
jentitic situation coald be tol e

; . erated
scientific costcid : , but in :
' cxy . . 1 a

, ii endangers the Leaning. Wa

o Wihrenn conft
ronted

ii a stobe el as
tobe citb as: ' Plie police is 1ookid
g ving for a g
= Lray

notop-car driven by 8 woual who is thougut to i
3 - - = 1av s
less apparatus jnside' the recipient has no i -e e
understanding that the wireless apparotus i -1I3cRIty 18
a a 41 s
nmotor car and not inside the WOLRIl, altuou”; zn51de the
the statenent means as 1t stands. bBut, in : s o e et
¢ cientifi .
ii & chuiel-cub stated 'ihe souples were pflc exX=-
> preserved

positioli,
puraiiin-sealea fiask', i%
s 1t raiscs tue

tox analysis in @&

doubt wuetheX tle analysis wis done in u purel -
opurelfin-g
. ealed
T
he sauwples were preserved in a
parafiin

flaesk, ©F wheiher

sealed bOX.
Exexcises i proper construction, to be I
iruitfual

snonld be directed to bLuce techmical .

write-up th
at the st
ersion of ideas i .
y Stilted
e

dent has writtene. inv
phxasing tunt are preseut in tite write-up a
e re the b
) 2 est
exauples #o be uancled b: the Instructor for d
rilel of il()i'
= 1€

the rules ol syntaX ihe essence of which is 1
.8 logical

. - . < 3 o

There 18 an awhward jnversion in 'Because a rder.

N

process is ol

1agivablet, | -5 caeap

cansal QlauSQ i

y is

does not prove i

substantive.
able beecansc jt is echuecap’.
.ary that U
cessary that the syntactical erro
oxrs in t
echni -

1t is to de recast as 'A
process i
S LOb

made

desir

1t is ne
cal write-ups of gtudents be discussed wit
it thie stud

dent and
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corrected. Only then the student is able to understang
and assinilate the syntacvical rules of clause-construction.
Le realises tue effoxrt to be wakenr to structure his clauses
so tuot the relation of each clause 0 the context is un-
iistekable, clauses thot ore insirinsically connecteq are
kept as close togeiher as possible, and clauses are placeq
in theiyr logicel oxder. He ic enabled to couprehend the
rule by recoginising his vwa crrors, and tuerevy lealns how
to follow tie spirit of the rule inteliigently, not tiechanj -
cally. lle lemrns to avold the comuon errors that are fre-
tted as the misuse of 'that' and 'which! the

quently cotii
security aid confusion., The relative pro-

cause oi wuch Obs
nouns have distinctive functions, aud the student of tecimo-

o himselqﬁlearly until ire has learnt to

logy cannot expres
e between these functions. For exauple, let us

di seriminat
ider the following turee stateuents:

counsi
No.1. The enginecrs wiho reiused to submit were dig-
charged.
No.2. The engineers, who refused to subwit, were gis-
charged.
No.3. The engineers that refused to subwmit were dig-
charged.
Those aFC not three ways of saying the saie tiiing. The Pirst

ul whetiicr all the engineers were discharged
<

leaves 1% doubtf
o of thems TiC SeCONd SayS BNt all of flew yope

or only soil
; that all werec discharged. u 4 a
rccalcitr“nt and ek wrged. The thirg asserts
that only tviic troublesone/were discharged,
1
riie Relative Pronouns serve for reference and obnnes



tione.

is lost in a
in technologye
whose operations are pY

Instead, wWe should sy

profitably, foius

cussion oil Wiy
bececotle
know that

anything

out aniwmal 1ife;
to personst;

usually

clhould knov
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py pectic licence W€ may speak of a eity 'who
vhoee past

ntiQUitY' but poetic licence is not peruitted
B X', e
Lence it would be incorrect to say 'A swelt
el ter
ofitable forms part of the enterprise!
tA smelter, which is being operated
part of the enterprise'.

+ith constant exposure to errors and a di
< 18~

it is only %
Hat

~nd how to aveid theu /; . )
theu,/these rules of syntax

siicd in the mind of the student. ile should

establl
is useu of anything with aniwmol life or

rohose’

yersonifiedi tof which' is used of anything with

twhich' reiers usually to things only, not
’

v that! refers to both persons and things; 'that!
’ 1

« a delinitive or restrictive clause. Il
. le

introduces
that he munst uso tthat' when ke intends to de

\whick', with coumas to set ofi the

tine, and tywho' OF
clause, jf he intends to comment. le needs to Lknow the va-
riety of clauses jntroduced by fthat!:
(1) 1t i8 requircd when a superlative is attached to the
antccedents thus-ile was the greatest geologist that
ver jived.
(11) It i® prefcrred with a word of exclusive Or comprehen-
give peaniiis such as 'only', 'any', and 'all‘.
(a) The gﬂlx_mineral that I recognised in the ore was
galena.

¢ touches the overhead wires is in d
langex .

(b) Angbodt P a1
e naLICS of all tue mines that he had
exa~-

(e)

mined-



,121)It is used after negatives.

(iv) The periphrases 'it is' and 'it was! call for 'ghgge
. ’

because they introduce g pre=cuinently restricti
. \ LV

clause.

(2) 1t is the alumina in tue orc that uwakes jt refracto
ry.

(b) It was the fluctnation in the power that 10T tmcirou; oo
ed the apparatus.

The usc of 'and which' presents another comion diffi-

culty. Tais phrase is perunissible only when it jis preceded

by another subordinate clause introduced by "whicht,

chiel difricalty is to discriwinate between the

fite
use of 'that' on the one hand and of 'who'! or 'yujep! on
_notion X
the other. There is tue »ees that 'that' and 'gujepr are in-
acceptable
that one is an agcagahaw variant of the

terchiangeable,
tthat! also playe the part of an adverb, a con-

since

otlher.
‘which! i
€" i8 preferred

demonstrative pronoun,

2

junetion, and
wheq@hOice appeare permiscible. There jis ileed for

to '"that'
nt %o understand the distincthws functions of these

the stude
The

= relative prono
tpnat! 1S

NS sain distinetion ig this:
to introduce clauses that define

The fanction of
the function

gupplement. Let us consider the following

of 'wuich' ig o Introduce clauses

that explain oF
two statements:
cess that will extrect both the metals wag

(a) A Px°

agaopted.
08 8) wviideh 18 of recent inVQntion, exiracts

(b) The prec

t“ . ) ) 0

d and silver,

In statemcnt (a)
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provess. In stateuent (b) 'wiiew 245
viieh' 1s used becau v
sc T ol a1 ) ause tiie s
se following 1s non—defining; it gives a b clau-~
- o= Ca it Of 3 N
ini - : . lncideil
inforuation. The funection of the defiain i bl
g clause is %
e ey . S uo
limit the antecedoent. tyhich' introduces a
new fact &b
coode ozt
tiie antcccdent, whereas 'that! introduces so
s somcthing ab
- L oui
incouplete aud undeflined

which tae antecedent is
[t} 4 o A ., -
The qifficul ty of teclinical conmunicati
on is not t
- = 1 0
coi..unicate but Lo couuunicate what ong weans; i
i ; 1"3 js I .
o - ot i
allect the reclplcnt, but to affect him procisel °
’ Sely @9 on
e
desires. 1he pusiness of tecinology 1
i s mainly carriec
rried oii

S O 1' CcOLlb

anication and it should b
e unawbigu
ous.,

by ean
jon contributces to elarity and eli
¢li-

Proper clauSC—construct

s ambigul®y:
g LANGUAGE FOR WRITING DEFINITIONS

5, now 10U
as to be exact in 2ll his neasure

cunologist &
measure nie language with similar exact
ct-

winate

The te

le ghould

an defines the earth as "a bail slightl
snLly

ments.
The 1aY¥®
at the po

g it a8
re-emnineice, defined a network
as

ness.
15, gomething 1ike an orange”™. Ti
- 1

scientist define

ssated at equal distances

nghat witiC
potween the intersecti i
tions", while a fisher-

with interstices
niittle square holes with string tied
.

, aetined it
\ -
g definition confounds our int
e..

a8
around thou *

jiecct 85 ne he

that themselves need to be
eX-

1as defined 'definit
i ion' mo
st accurat
o-

Jough he
"o explain, requires tie use of ¢
exrus less
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abstrusce than thot which 1s t0 be explained, and such texus
connot always bLe found. Foxr, as notuing cail be piroved but
by suppoging sonesiiing ﬁntu&ively nowii, and evident withe

so notvhiing cair ve delined but by tize use of

of
words too plein to adwit/ceilnition." Dy, Jolmson sinned

out prooi,

agrinst his precept hecause he did 1ot use terus less aps-
truse as "suci terns cannct always be iound”.

Laadmdc The casicst to do in comuunication i:;misleaa
otiers witilout even trying. The seientist, engineer and
teciinolozist have soncviing to say and theyﬁleed to say it
in exact and unambiguous terms. Sir James lM.Darrie right-
ly said "the man of Science appears to be the only wman who
Lhas sometuinyg to say, just now-and the only mwan who does
not know how to say it". If this is true of gcientists, engi-
necrs and technologicts whose unother-iongue is English, 1%
oaly emphasises the difficulty of the iask, and lays stress
upon tlc fact thot students of technology in Indis shioulad
receive training in this wental exercise which eails for &
special idecation disecipline and linguistiec Qiscipline,

The word DEFINITIDN comes from the Latin words DE

wmeaning ‘with relation to' and I'INIS neaning 'limit', A

definition therefore sets the linits or bounds to Q-SCHeme

of ideas (econcept).
(1) The meaning of souwething is delimited by choosing tae

right word. The right word conveys a given thougzint accurate=-
1y and clearly. For instance, the words Yohlape! anq

' spheroid! convey preclsely the idea of g Shhere flatteneq
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at opposite sides. Yhc purase 'oblate spheroig! has exacie
iess, preelsion, and is poinved, in deseribing the earti,
wiiile the parase 'a ball slighily flattencd at the poles,
sowcthing like an orange' is loose and does not fix tiie
idea. The siudent of scieunce and tecimology cainot tuink or
Such precise tecunical terus aad tie Situations where They
are to be used without study of and prractice and exXperience
in the use oi these words. The use g7 such precisc tecinical
terus uinimises the interfereice that exists in wan-to-wan
communication,

(2, fdeas pertaining to the concept of an object or thing
are ;ivei a definite scheme Dy deliwiting jtg Properties.

The gencral class to which the cbjeet belongs immediately
suggests the pronouiced yualities oy chaructcristics of

that class. In order to distinguish the Objeet trou a1l
other objects in the class, twhe differentiating characterig-

tics hove to be determined. The pereeption of this Qiffe-

rentiation is a difficult ideational exXercise anad itg exXw-

pregsion requires linguistic ability,

It is easy to define sowething when that Soumething to
be defined is intultively lmown ang ig evident without Prooy,
I'or exauple, if the souwething to be defineg is "light! we
know what light is intultively ang e doi't neeq an ¥ proof
to show that light is the agency whicp wakeg thingg Visible,

But, when the something is not 1ntuitively hnown, one hag

: . - 's brains to gjy o Py
really to rack one i Elve that sonething definite-

ness. How difficult it is Acalisecd when atteupting o define
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tiaat most comuon place of all species LAN. Various rei

derings offercd are Llan is a living creature with two legs
L

can is an aniual whiech speaks, Man is a wawwalian, ian is
?

a living macihiae, etc.

We can give sometully gofinitaumsby relating it to

someteing else that is already known and has characteristics

that arc already familiar. The first consideration in doing
this siould be to decide the level of communication; Whe-
at the sub-speciality level or speciality 1evel

ther 1t is
professional level. Defining an acid as 'a substance

or
witgﬁsour taste which changes blue lituus to red' would be
at the sub—speciality level; defining it as 'a coupound con-
taining bydrogen whieh can be replaced, directly or indirect
1y, by a metal’' would be at the speciality level; and, de-
fining it as 'a hydrogen coupound wiiose aqueous solution
containsg hydrogen ions and 1o other positive ions' woulq

be at tie professional level. On deciding the level of
coununication, to congtruct the definition, tue somcthing
followed by some foru of the verb 'to be' or tiay bet!, or
in a group or class or genus anq diffe-

tcan be' is placed
rentiated or separated iron all other newbers of the clasg

by characteristics or properties peculiar oniy to tha t
gsomething and to nothing else. To organise the 1ﬂnﬁuage
structure go faxr as the something followed by soume foxrn of

the verb 'to be! or 'may be' or 'ecan be! is the easiost

placing the something in an apprepriate class jig also not

too qiificulte. waen this is dome, iy neets an important

psychological need of every listener/reader naviely z
§ gkl
H 2Q



293

begine to . ' nowsh ta 17 cannle 3 1095 1 3 .
cgine to feel le knowsit. For example,in defining Lian,

viudt 'oan is an animal' is go far as we can go without

strucoural ditficulty and ileation ¢ifficul iy, Now, detexr

winiig the disvingnisuling features peculiar to lLian is diffi

cult ideotionally. That ‘'Man is a biped'does not distinguish
hin from the birés. That 'llaa is o aniwal vhielh speaks!?

daes pot distinguisih il fiow most aniwmals thot Couiunicate

one
i tiy/enotucr of the species, perhaye without loss of ideast

FThat fidan io a2 wewualiain' Goce not CGislinguish hii. fpoy ci-
iher Bhe coy or the goat. Taut *Man is a living wachine'

azain
hie gefinition of Man i Halayulam nawely that 'han is an

coes not speeify any distinguisling characteristic,

animal thet laughs eind cirilces! perhiaps warks sone distinguish—
ing characteristic, nauely, hkat haii belongs to the genus

Yonimal! ané is differens irvow all other animals in that he
pable of expericneinyg joy end sorrow which is

ajone i8 ca
{he sarie £C expcriercing pieesure oud pain which all

not
aninole ¢o Lien ingtincet and 20t from a siate of ming, Yet,
gefinition of Man is s{ill not gatisfactory,

1&ﬂmpstMs
vhe Gefinition tiat ek i¢ an animal thot makes 4ools! 3

noxre near the trutl, it seens.

phe differentiating feature can thus be too broag or

when it 1 w00 broad, it <oes not eliminate g11

;00 NArIOVe
too tire '
other eleucnts of/set. Vheir it is too narrow, it itself
bocomes & class ad tMair 16 & huian being',

peteymining the ¢1283 1o whlok the something belopgsg
t:nﬂ

2 e 1 Lo -
could be exasperatling The class too shoula pe neither too
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exauple, in defining a watcech
4

proad noxr 1Tud RArrov. I'ox

if we ea) TSV | -
Je say that A watch is a nachine', we are classifyin
1853 1ylng

it in a category tuat includes th
4 es things unlik
e a watch a
S a
sewing wachine, & typewritexr oand &i
z - d an autouobil
¢es Un thie
contrary, ii Ve detine a vatcu as ta ti :
ine=piece fo
I caryye
ing in vhe pockev O weaxing o thie wris
1! wrist! the cl
ass be-
es 0O vestrictive.
gulstlic rendering of the ideati i
on is only 1
ess

co

The 1lin
dizticult. & gefinition ©o be not only valid but also
4ive shouald not lack in graumatiecal parallelisum. The
g should be paralleled with the somwetbing to be defined.

ihe class should be a noun; if a gerund
11}

eifec

clag
if it is @ nouns
giiould be @ gerund;
i'or example: A Ilying saucer is an

thie glaso and if an infinitive the el
: ass
initive.

sliould be ain inf
able of flying,at great spced and at a

object grying, oV cap
it

great helg
gne husk from ihe groin of corm.

romoving

shuckiag 18
euove the husk frou the grain ol corn
L ]

to ¥

cijuck 18
3 su should al

ri!
so exist between the clcments

parallel
it aistinguisi 0O gomething» For example, in defining a
ii we 88Y 1A chair is a uovable seat with four legs

chair,
desigﬂed yor one pexson', two of the elcuents

4 a back and

an
jair from all other meubors of the ¢l
oss

guish the ci

prepositional phrase and the last el
erient

are cxprcssed as 2

urticiﬁal phrases

1d be defined as 'A chair i
is a wovapl

avle seat

.nad a back and desi -
& S1lgned for on
- ) e person'

For al.
as a p or all the elements to be paralleled
e

the chail shou

naving four leg®
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wherc all the thrce elemenis are expressed in participi
e Tpxad

phrases cven though two eleuents arxe insroduced by i
e

preseat pavticiple thaving', and the third ciement by

the past participle tgesigned'; tois does not affect the

parullclism.
wue btest oi a coriectly rendered deaitaition is that
when tue class folloved by the daitfercntiating purase or
cinuse 18 gronsposed go tole the place of ke subject, thc
resul 6ing st:tcuuut Laos Ghe saue valiuity. Vor cexawple, vhe
dofisi¢ion vt tuc chall &8 ' a wovable seat having four
legs eund @ yack aid designed for oic pexrson', in tie trais-
vecowes A povable scat vaving foar legs and

posed posi 104

; . . sop one person 1s & it .
a Dback and desiginetd 10T pex s a chalety it is as va-
ijid as tue previuus case.

(3) 7iere the concep® js involved, definitions often re-

quire expl

ana ti o For instance, in detining 'valency', the
'valeﬂCY' as 'the power of an atom to conbine

derinition °%
claborated as 'the property nossessed

-."c'
with othe? aboub is
by eloments of radicals of combining with ox replacing

y e

1cuentd

or yadicals in definite and constant propor

other € '
wed by the explanation 'An elcucni

q Ojll 3 z )

glency of 1 jf it

¢ f1uorines or Lakes the place of 1 atou of

has @ V

with 1 atou 0

hyarogen'-

The poin
gty and
of gecinology would find the exercise of

¢ has peent laboured €0 stress botih the idea-

e lingnistic ¢ilficuldy
diiiealty of the exer-
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writing definitions i i
4 ti a wentaoliy challengl
eiiging task ai
o ¢ task discei-
plining them in the ideation process and in ti
siite Linguisti
ic

structuring.
A lesson on writing defi 1t
ting initions cond
s uctecd for st
ST
with jnadeqguate proficiency i
.CY 31 bnglisi st
wowed that

I'I 11

tl.c Qiificdty ¢
{ndia is not s0 uneh linguistic insufficiency as i d
' ideational

L

jncorrectnesse
Pne lessoil was aiumed at teaching ti

2 i¢ students wi

with

iciency in

pven as the lession was announced

inadeguate prof Englisi, the linguistic wechani
S nics

0i writing detinitzons.

no sooner e the lteus to D
' e defined

- were

and,
caine the deiini tional foru
i« The cl
ass did

o thetiy

Lentionedy pat
a0t need any instruction in this linguistic framewerk at
all. Their responses chowed that those who had clear cor i
T

ctic wechenics of writing

g bhe 1inguls

e analysis of

definitionsl

cepto KilC
{hie responses is preseinted

result of th

The
in the following able.
ZABLE
pight 5
Incomplete 7
Spelling exrrox 11
Grammotioll error 13
Identional exrrorx 45

eeg Wit
A saupl€ of responses which are idecationally cor
rect
’
. ovis W th tie Tinguisti i
are glven pel s C errors, wherever pre
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sent, uwderlined.

Defline Latent ircat.

Latent heat of a substance 1is ]
< defined as ¢
he heat

(1)
required to c hange the state of that substa
staitce with-

out chun ing the teuperature.

cat is the awmowit of heat :
regquircd to
colilvert

(2) Latent i
one graw 01 goliad or lijuld in liquid or vapou
state without any change in teuperaturec.

(3) Latent heat is the heat used by a substa '
nce in changing

(incompletc)-

j ts S‘tateo
e anount of neat needed to change

ent neat is ti

(4) Lat
substance witih consiant teupera

tne phase of 1 gram =

ture.
4. wRITING COMPLEX SENTENCES
s 'r-‘.-"-
tion of scientific plicrioriena and

e ol Cx}’lica
vequires the inter-linking of the data
3

phe wod

eonyily
g JeeeBHs 14}

aged 0N the
conclusion, or, tkeintcrlinking o1 ti
1e

proccsse
data and the order in whiclh the

« o tlie
The synthetic mecuanics of syntactical
ca

g of & processs

that jntcrlink the elenents of an argument o
r

procese need to be practised. In synth
=1 =

of the st3%¢”
units of thought are coubined into a

wnel
.rcw sente

ontence PY
cessary in maneging the mechanics of i
10

gtructuring

pce by the coordination of clauses
sy OI

the subordination of clauses

js ne

1anguage £ writiné complex sentences so that the composi-
tion 18 l‘balaHCOG conaected whole. Emphasis should
1accd on bhHe€ use of '"IF' on whicu most scientiii

: ¢
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donet s

vonsscruction of clauses has becn discussed
S sed in son

P '.e

arsuaenits are pivoted.

detail i the i i i
a jit tue section 'Linguistic Devices to obt
- btaiit Ubjeeti
Jeeti-

ity! wdesr the sub-iead 'iow to be wanliguous! C'
- - Paqeszu|-m)

5. RUETORI U*‘

a natural expression of the actj
tiva=-

Dbse i f“
crrinoein e &n v?az','”:&e- n:{g rul
— es ol

Soud exposition ig

t and a0t merely

ted Tu Ou,:ii
way to write well is not tiroughh blind

gramnnar. The hest

absorption of the mechanics of language, but through
1 of the jdeas which have to be expressed
[+ .

clcar conceptiol
the &rt of organising ideas into effectiv
€

ihetoric 18
¢ has shifted its emphasis from

odern jhetori
(ert of using worde iupressively

exposition. M

tiie art of eubollishmeut
wrl ying) O the art of practical workmanship

y of snetesie provides tiic uccessary

in gpecch and

] g spud
with wordse YHe€ &
- 1 {1 re and dipensions of id
R v veir the structure 51 0RnS 96 Jueas
abilivy 9 13869 ’
citioile it cxamiies what ground tu

p aixi cxi)o
it has, how the paris are rela-

that wale Y

idea coverds
o O express them., It provides the necessary

and how bes
ice structure aind plhra-

tedy " S Ci
linguistic ability go OXgeNEST 80‘1“".

. to organis® 1ines of argument into the wost effec~
s;.c.ng. s ‘o & oup paitters of fact into units of rela-
'tl’."e pat, »jnl'wi sl due pogard to osscatials of paragraph
ted m;‘),toz ;wtori dj,scix’lj“es the nind with the sense of
ordermfé" n~d i o ATESP oi the organisational stiructure,
I?nguaéc ;;aroness sor riretorical cxinegiples as unity, colie-
with the phetoiic coiditions the mind to develop

ND CHANGE , R.E. Young, . L. Becker
Brace and World, Tnc. ,New Tork,

‘hﬂsj‘ o
rence and.e;}:e’wvgp"’ o
Ha*“'wrt)



255

these I‘iletori(al Jro’lor‘)'i(’ from <
: i vles | i &
Yo ail accurate allaly..,i s of
_

wiid ch hav percecei
ave to be perccived in the idea befo
: re they ca
N . . i be
clhi L 23 cro5iti
boudied in 2t exposition. Efiecctive expositi
: ion is wue i
3 L &4 1‘0_
rules.

sult of effectiv ini.i
¢ thinking and ;
Ang 8 not merely -
! a naster of
Lhetoric involves uvu i
etoric involves tlhic stucwent into & full partici
| clpation ix
the aciual ese 0f GX iti :
aciual procesc of exposition, encourdges an act
& ai ctive and

o

rotional imustead ol Lassive attitude, expo
1 [ <
o ’ poses the artistry,
rariety, intricacy ond finesse of %
: 2 shie workuanshij
p with
words aid eventuzlly r als T
y Irevedlrs thie magic world
= ol langua
ge.
cleciith Drovks and Robert Pemn Werren discus t
5 a
evoric in theixr book MODERN LRLETORLIC

roat leagth uodelrd ith

£
(publisiued by 4

(6] bouak

argour
is writuei primarily for the general |
ur-

Al tihiou; AT
it well serves as

the LLT @2

a gnide and reicrenece book for tin
e

POSCy
o, raumes in technologzical education

instructor of
overning ideation and expression

since the pasic princjples I

are Lhe Sauc.

DISCOVERY AHD CHANGL By Richard E.Young,
Kenneti L.Pike,
rovides a coherent and

iproRIe:
Alton L. Becker aiv
New York) P

d world, 1iCes
of mproving coapetency in self-expre
ation of the linguistie theory

(published by liarcourt
]

Brace an
ensive me thod

coupren
qhe applic

ssion ii writing.
eveloped nev t jieal prineiples and prob
e bool is particula

has d HAoxe
rly useful to

tagiicndCs
1 eu~s0lviing proccdures. Th
gicel griucation.

in tecimolo
TLCIEVICAL COMLIUNICATION

EL% instructors
n his book

George C.Harwell i
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(The cacuillan ¢
. n Coupas N ew
Jony, wew Yori, 1971) has aptl
pPEly illustyy
SLYa—-

ted ¢ -
ue rales of wi :
inetoitc witl i
2t particula
: Y refcerein
ce to

vecwiical sub
@l subjeet uatter on pages 286 to 2092 )

l.&l bLOU i N o
i 1 th(}ue COu
) lazj)OIIGIItu Cail be t
reatctl as iﬂd
19} ! el)en—

J8 ll- bA.; .L 0 * Tl
-, - J

v b(- Vi el!b(! zl".p i ; B - “ 3 M
C(t '0]..[)01 s

10iv: viiel clet ts
- erents of f o -
I I an J.Klte,;rﬂt()d 1)1‘0,‘._;1'3.[11“9, ecich contri
Fl¥ till,’.’ to +th (" < £
C MLeltid 13 ] 1
ital dJ,ch.le.ne 1’(:Qtlired 10r tCChllUlO,‘_’ical

o1 thesc cou : 5
wponents would be appreciably experienced by the
studel vi ne ~ j
ent when ne has noved from the elcucntary processes of

drawing - : Gl
2 analogies %0 %ic complicated and complex mechanisu

a l f-ex]
nd self-expression. As the student woves from

of ideation
Giscoveringz analogies and
BiFL 53, pattexrns not (i
issociated froum

language to tue pi j
phenonenal world of sci
lence and technology
’
he moves frou the sinple miechanism of word-pictures d
= cs an
ideation patterns, to the larger integrated patterns in th
e

oi¥ naiure mnd the tcecianological world of machin
. ne

woiid

sSyseetis.
FOR PROFESSIONAL STUCLESS

techiiologist’s professional needs of language

The ma
ions, if not in huge lndustrial

tions of

The
jority of our tecunologists

ore dlverse and varied.

going to hold key posit
its, depariments and sec

at least in un
gtrial couplexes. In thelr panagerial

are
complexes,

industries and indu
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Tiuese task
s require traini

“he BLY dlor teci ]
g ceimolory w i ¢
. ;¥ wust equip a learner for the
¢ccinoliogical career i
] eer, a loid j
» @ud discipiine uin to transwit his
sppecial g i i |
i nowviecdge i1 suchh 2 wanner that lie is able to h
) - o hola
bl;" sy g S . . — =2 o
¢ line of mental comuunication between hin and th
¥ s anog er at
tiue saumc 1ntellectual 1
0 cvel, a2nd that he i
< € 1s able to us
e the
rost effective modes of cxpression and offer cogent a
rau-

vent et discussion, tlhereby achieving econouy of mental
effort on hig part as transnitter of his speecial Lknowleds

and requiring econouy of weirtal effort on the part of th
e

reecipient of the transmilted Lnowledge. lie needs to devel
clop
he nust be able to hold the

the art of public speaking;
attcntion and intercst of his audience; he uust learn to

tha ﬂuvoﬁcn which is fully under control

be a clecar speaker, Wi
the initiation exerciscs toke the form of Pro-Seminar
* ¥

un. These are means of exchonge of ideas
?

Seuinar and Syuposi
2aining cxpe-

mental horizon and

of broadening the student'’s
examining a

rience in discussing ai 1ssuc. The proctiece of
ry angle and of projpounding one’s ldeas ang
throu.h then. They are weans of

and ideas methodieally

problem from eve

objecctions 18 best gained
and expounding concop ts

investigating
£ thouzht. Tn order that the

xercises in clavity ©

They are e
the spealer nust propose clearly

discussgion may be fiyuitful,
and in preclse teris wio views on tue subject. They are

ing in golt—~discipline as
cw without prejudice oI passion

they require of every parti-

train
;ant to set forth Lis vi

cij
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Qe They pronote scli-
omote seld o i
seli-control, fairness of wmind, i
nind, poljite-

tD 01 ners sped
; thers speall and not interrua ts
A e 0. speaker,

andg sty 1 3 i
uonesty in keepin: to tiie esseuntial points of il
te dis-

CUS5101.

l(_'.r Cl P dei)e ldS t‘lle bklc(-de OI ti L] [1 F‘C i l l'lr i

the e e d _ .
proeccedings with prudence, without dominating it hi
= L=
self, through his questions
z : juestilont, remarka. cob
po-~
sals, shows new aspects of the problem which have not

been thouzht of. These PIOLTAMICS,
for exercising the wind for the kind of men

well conducted, are

excellent means
d iwvn professional career later
L

tal operations require
(i) PRO-SEMINAR

The practical exercises
the kinowledge of how to find

of the Iro-Seninar are in-

tended to give the student

the manner of quoting and
es and arronging bibliographi-

clting books and periodi-

sources,

the method of taking not

cals,
the wanuner of using a library

cal and documentary cards,
The direction of the Instructor will

intelligently, otc.
arn to read Sources correctly.

enable the student 10 le

(ii) SEMINAR
jnation and discussion of some

in a seminar, an exaul
to be followed by critical

practical problem 18 undertakon,
intended t0 stir the mind of the

ion. The seulnal is

jstic activity.
penetratlon what is given

discuss
in the lecturc classes

student for the heur

iates bY attention and

the seminaX nhe has the Opyortunity to

he assiud
to him by others; in
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the latent
AT encrgy of 4!
Yy of the student to leori fox hi
" almself by

e j - - 7 >
iz ;..L y ‘; :I
zl

- g [ (-v-i ¢ [: i ] )

scientifiec probity.

(1ii) SYIFOSIUL
An Aneri i1 ;
criecan autaor has xighily called the 1
> present age

the age of 37 i
e syuposinus ¥ TTITe]
yuposiuus, A good beginniig in pariicipaiti
. "1 - ‘ ‘I) '-lnw :
sympogiums should Le proviued by the Ly =
¢ LLY programwmes. In a
syuposgiuu, each studentd studies an aspect
peci of a problem in
great deptia and presents a paper on it. Thi
. . 11s exposition
orus the basis of discussiviie Whe i
. L1 tli il H
¢ paper has been read,
tue Instiuctoxr proposes 1or discussion i1ts different
as-—
pects., Thus, tiie discussion way ccatre on the content, ti
? iQ
force of the arguucnts, the pros a
1 3 -
5 Sy i Wd cons, or,on the forn
the arrangeucnt of dhe subject, the nanner

oi prescuntation,

of reasonilige.
equircd to faoce an audienoe, however

Yhe ability ¥
cquire. It grows only with practice

suall, is not easy to a
e and experience to the cstudent now
]

A denial of this practic
nis prolessional career.

would be ill-eguipping hip for
acing an audience has to

e tuat is neecded for f

The confideiic
g the ginking feeling in the

be cultivated by experiencin
faces an audience, and over-

t of the stomach when one
jve the student class-

pi
ELT for techmology should £

coming
participating in

ita
rooull opportunities for delivering talks,
aind in wmock interviews.

discussions
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Jadere is no decxrth oi instruction &vailable on the

o o ’ .
4rt o1 publie Bpealking; “owever, these cannot substitut
‘tute

Lice aet of speaking itself. As ole learns hoywy 4o swim b
= Ny

Swiwiing, one learns how o make a public specc only by

Lalkking a wpeceu in bublie. lie then learns that:

(1) he wmusi speai only when he has sowetiting to say, es-
pecially in ¢ deliberative assecubly;

(ii)he wust speak onty what is relevant;

(iii)he must say only what he has considercd well in his
itis own wind, in a well-ordered sequence;

(iv)lie hus to be elear and unanbiguous; and

(v) hie has to be brief.

1. ABILITY TO ARGUE

These initiation exercises would be fruitless if lo-

gic is not the base of discussion. The inpogition of logic

requires a thorough analysic of the argument which nust be
broken up into related froguents., The student should be

enabled to use evidence in support of his argument. Argu~
LY

nents can he feulty if they are based on incorrect eviden-

ce, oxr the logic of the artunent is invelid. ELT for techno-
] .

logy should impart instruction that would enable the sty-

dent
(i) to understand the nature and structure of arguuwent,

(i1)to rceogiise and songtruet tho two pain types of argu-

nents: lieduective and Inductive,

sperier
(iii) to base evidence on exaumples drawn from experience or

analogy,
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the deducitive Lrege.

( ' r o "’0 *“ E) »

uent,
(vij to grouw '
© the evidence
and to state j
€ 1% before th
| | | e
coneclusion in the induective agruuent
4
(vii)to orzonise ti '
2o - ¢ acrguuent in th
¥ € nost effecti
Ve way

to i i ’
ohieve the object ot arguuent, ilanely, persua

sion, and
(viii)to draw appropriate conclusions from adequate
evi-

dence.
Caapter 3 and chapter 7 of Tl TECILIOLOGIST AS

Ken Drambloby (hMeGrow - Hill Deok

WRITER

by Peter Coleuiian and
Coupany, WNew York, 19¢9) piovide rclovant lielp anag usetful

exercises that pive neeessary praetice 40 ilhe student,

2. SPLELCU TRAINING
Unne oif the cowpoitents 0f LLY for technology W‘\ic-h aims

2t equipping the siudent ior his professional carcer shoul(
be speech-iraining. Training in the art of public speaking
weuld be incomplete without speech=-training. Professor R.K.,
Bansal's researcik on TiE IWTELLIGIBILIYY OF INDIANENGLISH,

conducter at the University of London in 1964-66, has hish-
lighted the features that wuake Indian English unintelligivle

to native English speakers; aad, I would add, even to Indians

lle has rightly said:
vinglish as spoken by educated people in India does

not differ vodicelly from native-bnglish in gramumadr and

voeabulary, but in proaunciation it is dii’fe;‘ent .ﬁ'om both

Dritich and American Lnglish. Even within India therc are

a large nunber of regional varieties, each diffcrent frou

the others in certain ways, and retuaining to some extent the

nhonetic patterns ni tle indian language spoken in that

; Phece vesional varieties of Lnglish

particular region.
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@i SoLIe [,_':.? 5 110‘[‘, ev E
vesi . CIutuadly intolis ot
CeEI 0, HOWeVer. M4l oo wAY Intelliginle, .
tic -‘r(;gno;(‘vffl’ tiicre are beople who ﬁavc Sh'{;—l every
E 5 lecavurcs of recional aecent id °1'Jo'z;‘j ;r?n off

‘4 =4 €y ¢ wore

t

deatral! fore of Indgi I

! halan Inpgligiv, 1t 5
evVery 1o e v . - 3 18 2ls0o tryue 1§ 1
. C..j‘i ,I,:f'*ig“uf;f; CE az:;t;;ood Speakers of luglj slzcﬁi?galfa:ln
eakoers of Inglisa, e terus 1, 1y, 1
. , ; £00d’ ang *'paqg* i

;gqtu‘(.} ‘(110,51{?'(_38 of agproxination to native pm;)f;lsr rff?rrx.ng
,,o'f{luf.,‘-‘“ Indicii Bnglisie "ang aj so 159 Gualiiics ; aghi

1 eCeIvVe and datcerligible speccu” TUER OF elear,

ng ot
e bestioduentad indian cpeakers betray a deliciency
< . . lll

~
He use of the tnglish longuage ioyp Speakin,: wuen tirey
bace disyllabice worde with dual Tanictiong in their
vocech wituout naking tihc pronuwaciation diifecreice thay

exzitc in these scte ol words,
Wie air: oX the Specei=Training pProgramue should pe

to cunble the student, in the initinl stoges, 2equive
‘e pgocd pronuneciation, ior the siuple reason thay claci ty
01 cxpression in gpeecl ig greatly ftaciliiated by a poog
swress patviécing and riaytimie balaiice ol tiic

pronuneciaicion,

gentence.
The art of speaking well cannoi be acquired frog

books. Tiue student has to acquire the art oniy by imitating
ouels are now easgi-

a model and by knowda:r the feolniiciue. |
1y available in the forw oi tapes to enable tie student prac-

toses. The faciliy

bise on itic own. The Language Laboratory, if it is available,
is o helpful place ior gprecci =training closs
i -~ -~

12ge Laborotoxy provides for recording speech

it

that the Lang
veli would cnable the student t0 criticige

and playin: It b
himncelf and iwprove uis

P £? - o oy
out any crbarrasswcent. A briei Inii
sound systew of Enplish, rules lox acceuntual

accent, raytim and intonation, i th-

oduction to phonetics, a

study ol tie s
:T- SPOKEN ENGLISH FOR INBIA, it.ji. Bansal and J.B.larrisoa,
) orient Longuan, 1972, pp. 3=4,
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arc nceessary 1ox i U
ary . ohie studens ol teeim :
clogzy Lo be ]
Z able to
S’.J 1l ¥ N NPt » Liap o m
DG well. Tice folluwing two boolis provide ail the iec

essary
notewriai for insuruction in Speecli-Training
. =2

1. ?POKEN INGLISH IFuid 1NDLIA,
ilarrison, (Qrient Loilzliiil, 1978,

and pracivice:

itelte Bansol and d.D.

2. LeLisi PRONUITCIATION B1Ab”ICE ol
w ¢ rel's AimOl i
A.C,G1LE0I1, University ci Lon&on Press Ltg aad
L |

Lonidon, 1u70.

REPORY WRITING

3.
co.ld be wade as cuallenging

a prograuuie

steport=rl ting
ag any other tccimolozical pro ramues There is at cevery

the student uas to dis
to how to be terse a:nd unabi-

cover anua 1learn, be-

stage nuch thav
ginaing frowl what 1 report i°
guous in ncport~Writing. jic nag to leari liowr to construct
e to colleet his data, how to order his data,

to be effective.
gpecific inforuation

&a questionuair
how to e objective and 0w
e—ujp conveying

rt is 2 writ

A 1lepo
propexly classificd anii substantiuted, warked by directuness
of treatment and econouy of woxrdS.
ent ol any orgauisation, be it a pri-

pusinesos RYIR L[ S
wary gehool oxr @il jndusis requires a systematic
hoth auniail and situad
functioning of the OYE

wation nee

of whatever infoz
ions conducted, operational

rial couplex,
jonal probleus for effi-

approach to
anisation. phis necessitoetes
d to be passed rowid,

cicnt

the recording
jnves ti gat

husiness transacted,
jons talcis and of any other mana-

policioa arrived at, decisi
deecided upoite These recoxds or reports bave

gerial action
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2du
1Ov only o, Imnediate functionay va

Witicl the pres

lue hut are the edificepg
frow the past,
iroir the sresent.,
ith the

oNn

ent hLas cevolved
vare to be evolveo

and the I'n.
SEpausiun of organisation involving
ditel oy nunierous wues the euployer

RICH AT I
Coes nog Loy by face
agority ol hiis cuployees, contact jg Laintainey oLty
Vitiro i regoris,
Altuouszh all reportc are cn
Vi

aracteriseq by dil@Ctness
treatiicnt aud,economy oL word

Ss reports

Caterorics,

£a1l under yap

ious
tlie structuring szllvportLMymuMng 0il
L ] =
- infornagtion to he conveyed, ong
1)t iatuie of the informati
(i) the nature of
. ici it has been sought, foy Instange
13 i rpoge foi which it | )
(1i) tie purpose 1
;& > all on serson
the fotllowing reports are all L
structuraily diftercnt:

8, aiud yet they ara
(2) Bio=data,

(b) Progress Leport,
(¢) Conridential iicport, and
(d) Ceriificate/Testimonial,
( ) | - . . X
. o o '_ s deuaio Bf!(‘} }’ro-
ta inforus particulars of an indi ;
The pio-data in: . | I
. —_— ) an individugj
¢ inforwms the Progzrcssion that
Eresc Hepoxrt 1 | - e ‘ |
tuation; the Confidential Heport reporis a:
T - "’j. ue . H
walktes in a ¢ t ork, execution of worlk, and ecop.
- g . = B 0 -" .’
cnployee's application
E

i ' iron is direcetl res
te¢ Ly the oXiieor to wiiwoi he y
3 ¢ porteu
duct as rep
ponsible; the fertl

tc or Testimonial states the Lt o
at
an individual has

o it generally hjg 0fi].
T WHo 16 gone
. on anowicy
nade
cer.

. 3 > stl’uetul’e.
jes of repoxtc are diverse in
The crtegories

i i lassi-
e ories of reportc ela
i Table showe the categorices Ji
Tire foliowiny 1%
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ficd under my scheue of vpproach:
REFORT

SIT!ATIUN

l’EiSUN
1. Letter report

1. Biodat:/resunce
h.euoxranduin report

2. lrogress report
o DBulletin report

3. Confidential repoxt

Coriificote/Testiuonial linutes

4.
5. sports' report

t. Annual report

7. Special report:{inspec-
tion, investigotion,
analysis, ete.)

Report of counmittee/
counmission

Scientific/Tecimical

9.
report.

de.ié has to be exposed to the frorwuat of cacir
Wi

co the wodel ot
, of these for o specifice

phe st
cachi repoxt. lic has to

-
as

as well
of writing eoncl

cxperience .
g likely to be., Above all, he has

jn whiol ne 1
the jinguistic devi.
Jowbiguity. lie needs $0 be helped

uove
si tuatioi o
! ces for obtainiig ob-
sed O

rsencss and Wl

to be expo
alary for each situation. lFor instan-

jectivitys B¢
= vocﬂ")

: 41 10 ,ri“to
w1tn_ﬁggy_! jleport or a Certificate ox

riting & confident1al
wrl

eatly appreciate help provided in

ce, io¥
11 gr
Toetimoniul, ne shal ' ‘
yocobuladry iigt as the one given below.
5 of @ a
the forxi of
YLRSONAL _UIQILAC'I‘ERISTIGS_

{BIN
rics way be extended to suit

y 1o, DESUS
and purposes.

VOCABULAR,”", e

‘ atb and VOcabliLtr

woves ]nrtjéulur paclkgrouus
] i



ALERTNESS

ANALY TICAL ABILITY

APPEARANCE

APPLICATION

X CUTIVE ABILITY

EXPRESSION

POSITIVZ
Active
Inpressive
Lively
sengitive
Accurate
Explicit
Mathematical
Methodical
precise
Neat
pefined
smart

Tidy

consistent

Hard-working

piligent

xnaefatigable

ndus¥¥
tiring
ding

i 0ts

un
commaﬂ
msstcrfﬂl
Powcrfﬂl
strict
clear
Concise
pxplict®

267
NEGATIVE
Apathetic
Iupassive
indificrent
tpirigless
vlui.dering
Complicated
Disjointed
Cluunsy
Obscure
Uncouth
Ungainly
Slovenly
Untiady
pDilatory
Languid
Easy-going
Lazy
Slow
Sluggish
Gentle
Lenient
Indulgent
Soft
Anbiguous
Circunilocutory

Confused



SPLLECIH

INITIATIVL

JUDGEMENT

RELATIONSHIPS

POSITIVE
Lacounie
Lucid
f'recise
Succiict
lerse

Liear
Eloguent
Confident
Lnergetic
Enterprising
Inirepid
Agtuie
Cleir-sighted
Disceraing
Sircewd
cooperative
Cordial
Helpful
Eociable

Understanding

Co

NEGATIVE
Involveq
Long-windeq
Prolix

Vague

Verbose
Humbling
fnarticulate
Inactive
Inert

Indolent
vethargic
l'oclish
Obtuse

iluddl e~headeq
Stupid
Unfriendly
Uross-purp osed
Self-centreq
Guarrelsone

Prejudieced

3 TP orts should pe
1 proctice in writing rep
The actual p

: o stages as shown below:
: - and graded 14
in graodnal and £ |
rornulate or define the topic of the repoxi iy
(i, To fo

guch tenue
i rais is the Tirsi mnd essential step,
i115ie : -

iation of the topic clarifies his parpose in yy
a 5

the well-defined purpose will thereafter control

she uwriter knows what is Yequireq of

The formy-
iting,

and



nen
U
;ulde the date he needs to collect and o to order

the data. ‘Jhen t.e purposc is elear to the writey

in specific terns, it facilitates iuc sclection and

presentation of his uaterial,

Tlie detinition of the topic is itsclf a two-stage

process, 1t involves concideration of purpose and

choicec of lexis in wording. A proper fornulation deg-
cribes tihe topic, suzgests 1ts parts, liuits it, ang

c_,l:wt'*rmmestno order ol treatumcut. It serves Qs a wap
would

sugresting the route the writer w&i-}{talie, QI vk

. hime T
preventing ,,.g;..b.; frow straying into ixrelevant side

issues. The reader also 1Is enabled to S0 Clearly the

dircction of development of the report,

2 N iyt et That a2 letter requesting an
Suppo s | Wil'L.ﬂngto
outline of a company's policy e cuc return of faul ty

cousonents is to be replioed. The writer of the reply
i

will have to first formulate the stateuent of hig reply

in such terws as:
Tite policy depends OR the circunistances of purchace

the custouner's ¢unalifications to handle

of couponents,
11 the conponents, and the i cgtit and type

a1

and ingte
conponent faiilure, The Wr'iter

of gervice nreceding

coulu tuei yrocccd in detail with cocw Slonons of -
i

formulation. ¢he formulation of the bopic torees

the writer ©0 consider carefully what hig Purpose is,
. wuat'meﬁ'ﬂo‘l of treatuent ang ordering of available

naterial will best promoto that purpose. Lxereises as
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(1) Sclcctiu¢ & 11 nsistor Radio

(2) Tihe operation of a Stapler

(L) Lypin, a Letter

Lollective cfforts of the class iy S Ohe anoghep

deline the wplc of the report is g useful ¢

“erecise,
Inuilvidual answers when discusgeq Dy the e

roup lcags

It e

to a consensus as to the best ainswver,

students,
in estinmating the corrcetne

©

S8 of each Other!

& 5olutious,
are reqguired to state clearly

es for their

50n in argumce

tiie bas
R usECul 1€ nt ig learnt,
Judgeuments, a very u

Tequire sg

S ‘cise ean Sontetinies
-l till L CXCY clp

I Tound that

cct bour for the Iormulation 0% one
. p ne contact
Mch as o | y o ;
d students are greatiy benefittoq iromthis
topie, and s ’
cittal and linguistic exercise,
dad 4 <

& preporce for the writing
Utier Stloges that prepox

of the reporg
are;

( te the Abgtract to a reporg, Thig exercise £33
ii)7o write ' ’

- is indeed diificult rental Operaty g, .
abgtracting is

1t
the wind %o do that king ,¢ operatj gy,
Uisciplines

e
for abstracting, and to selep languap ApPpHro
19 v 01
quirerd
priate for it.

tion to the report,
. Introduc
(113 )00 write the

the topie of the Tepory o the clasg
(iv) 7o introduce
iew to inforu the clasg the line of apprOach
with a vie . :

itor. The discussion g4 folloyg is an jp_
of the Wri .
ethod of accunulating Yeport ateriay .
nt @e
portant
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(v) 7o construct 2 questionnairc for colleeting data fo
ORI €19 714 Y

Lis report: and
under

(vi)To orxrder Lhec date/var

e to the other 1

ious sub-hecads 8O that the

sulf{t from 0Ol g smooti, continuous

and 1ogical-

the Instructor should puide the student

At all the gt0uZ08y

ative 8LE

10;_’.'1001. and t

atum of lanzuage, to be terse and

to use the Denol
wnambiguous, to P o be objective. Belore
o uscful excrcise that helps

rite reportss

beginning to W
the gtructure of a repoxrt and in arri

the student 11t gixing

opriate neast

criticis® s

ollocted fron those of their pred
(Y-

res 1or achieving objcctivity is

ving at app?r
a improve reports that have

to require hil to

not been well written (e

Cessors) .
geports 0 P° gritten bY students should be concerned
¢s oand ecvents, with description of hard

with concrete objee
esses» The model of a report that the Insiru
C—

studonts should
pamely: (a) the selcction of th
e

ware and of proc
nis
t_.wri.t ing ’

project the {undamentel

tor would give

aspects of repo¥
ary for the developuent of ihe topic
»

relevant date I
(b) 10gical arrangement, {c) the appropriate foxrmat, anaq
g 10 the repoxrt.

(a) the praphl® aid

otul Leans stablisking thesc aspects is to re

of ©

Au
tne outline of the draft to the

'Illire the g't‘,llde“t presel’l

j1ectd
omen? an
of the Ingtructor, giv
e the stud
ent

ve analysise The subseguent discussion
: 1

clagsg foxr €O
a disagreeiment of the class al
ong

followed by BE¥C

with tho evaluﬂtiou
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awple practice for woing about his job. The drolt itself
should he studied by the instructor and returned to the

studont witi Lhis notes {for incoxrporation.

The Instructor ghould also point out thie graphical
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ceps piual actim‘s}A e gecond bagje leed oy
'thal ang coitce '

* teecinolopy is Served py .
laﬂguage tor the student of 1

¢ other

o ;v ng instrumnent of gelf- “Pression yoy
S functioning ¢

o pugh the established oral apg verbal refa.
ouilFlun-° ion Hhraug
Micetion b

d=-order and siruc Lure-order o
ront"“a eeseeeis (10 WOTC

“,ﬂ'ﬁ flie ochanics of g i
lalia'guage systouly |

‘l\wwak y
. » f -1 1)2 . o . . ) s
© the denvtati

I the

Qliguage, g

ined. e two ianetiong or lauguage. One
jt}eas ig well defineds

Qg lanc aid the other aty ¢ Word=-plane, gj-
the jgeation p
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thou :i; . : 3 .

ou:ii devceloped &nd g trengtiiened vy 1wo cets vi coLponent
(< cnvus

ol L . -. . .

LLG 1o tochnolony,a¥e Lynchronie in action in that cogai
£ad =
t o L) 3 . . ' 2 - x 5.
fve netivadon tickes place tharougsh 1angudgc, and expression
e )

in language 1is of i1deds gencrated in the wind. The synclhiro-
wic pctjon is au the very core of Language, lor laoigudie is
weaningless witneo ideite Al thoupzh idea can come into being
Lanpuuge gets into action, it

-

witl:out fon auiCs Lo mowuend
it the joon that 38 i}ritugjoﬁned into langudsce.
vach of the COIH;’OHCN'W of LL1 for tech.aology only pro-
Jects o certali jdeational or linguistic feature that bas to
and strcngtneucd in the student. Yhe

“ cVCl u“ed
H

be specially
ot the couiponl

Conpartuentalisetd on
bupgpent that theBe conponeints are indepeindent. i eaci couyo-
nent the otiacrs iNHEEOCL nd, it is guite possible, that in
youent geveral others get treated as well;

treating ono COMi
rs nect¢ not he treated

: M o - O .l
and, i¢ way well Les that thosc tire
ve bect projected in coupartuents

ha
y for the enphiasis that

Azain. The componcnts
¢ v ont
and eachu treoted inchO“deutly

Cach shounld rccciVU-
. pic needd 1o be provided for i3 .
ihe Hurec SPCCJf’° ’ 1l language

training, panelys
ent comprehend and assimilate teel
( 1) ¢ ‘ the © g d coh
o enawle
nical pnovl clgCr
St“dent acquive ability of the mechmhics

(2) 60 cnail € the
Eﬂélisn go express his technical knowledge

of l'unc tion
0 ra-plaic, and

the W
and now=1ov 28 s
. yoXd enec o 1e language i .
(3) 4o provid® gne O guage in the prae-
pr geesi Ot
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are thou ui of as thyce difiercut needs only ior teacldng
<

convenicnce and leearning ex erience., 1t is obvious that

eacit of tue components conceris poih the present need and

the future necd of the siudcilt, wees yct, the prescit 1s

oniy tu prepare 10r the futui've

coL polietts 1n Lectiaz the precise needs of the

riesce
student | tLe LLT for tocimology neaningful and pragmatic,
collectively 1 o
snotlier componcnt of tecimological cducation.

il DECOL.C W
A
i :ave refoerred G0 only one text for one couponcent,
cud, in some CASCH, tiic came text loI Worce than one coujponent,

vpetic. of referriing to a long

e

contyary Lo the general |

phy for relcvent watceriale. Apart from serxrving as

Libliopxe
a mark ol sehol rehip. the pibLtiozraphy does not help the

student in any way; Lesides, the {eacher has to wade his way
of boolis, «nds in the eand, not iind wueh

throuih the pile
ext I hove chosen is both specilic

he one t©

useful materiale. T
¢ than oie component. I'or instance,

241 G 00;,11)1'ehens:iv’e foxr nor
ML T],*'CI}""YULUGIST AS wuiTE:l b:/ PeteXx Colenan and Ken Brﬁi.x])leby
ew YOr

w=iill Book company s N
xpositioit concerniing the teclnolo-

(eGra k, 1969) covers all the

aspects of ideation ane €
gigts field of work; and, it Las ijntellectually stinulating
exercivess. A student who nas worked nis way through the
book would roceive the neccessary trainiing 10T uie roie, nnd
thic discipline lor ine kind of approach 0 tie teclmologist's
problemns. In order 1o use the ook, ghe tcacher would have
pize high cost of the book is

to do his houiework prOperly-

off-set by 118 nedageglc value.
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chapter X

TLOHNO LA LUAL LU CATION

As in aiy other teaching PrograLLie, the progranme
g Lo be gehenatised accoxrding

of LLT for technolOfY nedd

parumetcrs:
text of tcclnological cducation

to the airecting contoxt, tontent and Control.

lave considered the con

fre
and the factoxr® that condition English language teaching
in 1t. From this hes emerged the object of Englisii language
teaching. The object o1 oL T has, in turm, doteruined the
ulum approyriate foxr BLT for techuno-

{ or tie curric

conten
lozy. What noev remains is the control of the LLT prograiue
e ohject. The control naturally cells

go as 1o acitieve th
isation of the programne toking into account

for a scheunt
of the gitantion

and the concept of edu-

811 the porauweter?

cation.
The schematisation of any caucational programne in~-
1.2:3¢% pig.d jllustrates the schematic

er phasos-

volves thY
FLVES, jjandbook I, Benjamin

New Yorxl, 1966 .

y OF 5DUCATIUNAL OBJ 1C

1, TANONUE :
5, Dlooli, pavid Mckays Ince,
2. TAXONOMY OF EUUCATIUNAL OBJ ECTIVES, jiandbook II, D.R.
Krathwohl, B.Se. B100H p.B. Masla, pavid Mckay, Inc.,
New Yorlk, 34 . ' ' ’
3, PREPAIING INSTHUCTIONAL oyaﬁcwlvss, fobery Fe.Mager,
Fearon publisler s Lear Siegler, inc., Education Division,

BEHAVIOURAL OBJECTIVES,
Kraner, L.W. Robertson,
vorthington, Ohio.

pelmont, California.
4, THE LEVELOPMENT AND [:VALUATION OF
ed s Armstrong, T.D cornell, Rele
Charles A. Jones publishing Cotpany s
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€. H
the Tfirst phase requires:

1 1 -
(1) the jdentification «nd description of th peed
e speecific fuc-

tors that afiecct the proprauuc,;

(2) the develo j i

2 sJopment of the objectlves of the r
| progralue;
(3) the gpecification of the cvaluation design, and
(4) the developument of © prograulil cal endar.
The sccond “hbseis the implementution phase and the third

luation and feedback pliasce

phase 1s the cva

PHASE I ¢ _{’_l_.JAIsINING i PROGIAMEIL

e key to identificntion and description of the speci

1. Th
fic factors that affect tuc programie 18 to find answers
to the folliowink four questions:

-subjcct' factor? oxr Who is the subject of

(i) What is the
the instructional
doctoral,

programue? (undergraduate, graduate
’

research, or faculty, with

postgraduate,
winantss)

other sub—deter
¢ which change is intended? (cogni

(ii) What 18 the domain 2
or psychomotor.)

7hat are the prc,rcquisite essentials, if required?

(idi)
e taught and wh

(iv) what is 10 b
sequenoe?)

jves of the p
1 and deseription ©

gromae and finaing the answerxr to

en is it to be taught? (in

what
s, The object rograme are arrived at follow-

entificatiOl

{f the specific fac~

ing the id
~fiect tHC pro

tors that
s the behavioural ou

tions what i

tcone intendedy

the ques
gific growth desired?

jon of the evaluation de
jnation of the pehavioural

What is the 8P€
sign aaturally

3. The specificat

and easily follows the detern
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only a watter of detail.
lender sunmarises the salient aspects

4. The pro;rapuc €&
1al programic, and establishes a schedul
e

of the instructiol
cvoluntiosn procedures.

s II*.EPLI:?:-II:NTATION

tion of tlic prograume depends

for the

PHASE 1I

the successful jmplcmentd
A 411 bude, and planning of the teacher. A
»

on tiie ability,
and description of activitics as they

schenatic planninc
y concouitant of thhe instruc

ouzht to take place is a necesstr
t7hen structurcd as a format under the va
pwents (orgd

gion ol the prograune and observa

tional dimensions
nisation, content, method
?

rious ingtructional ele

facilities), the implementa

tion and recordiné oi what actually takes place are facili-
extent tO which the prograuwme 1is

tated., 1t dete
1 outcoune. It also enables

orfecti

; EVALU

d 1n9truct1°nﬂ

rcaching tl
on, il need be.

any nid-couxyse c
ATION AND FEEDBACK

prase I1d

uation 18 5
ation of bchavioural objecvives, i
y 18

vel uilt in the systen, is the

1e goruul

lanned proy
tho resulis of the evaluation

Althougzh

ctiterion TOF vl
ramtie, 1s iuplcmented along
o

a coumponen

side the teachilt goiedul e

S analysea 1 t 0 conclusions for programie cevelopuent,

that entaill consideration of

(1) those Objectives not met through the actual prograime
activitieS.
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n
(2) new or addi tional objectives which wight further im
ll.(, ik JOO'

prove tliae gpiven |
(3) siguiticoat changes to be incorporated in the prograuu

EraLiue
objectivesy and

res to wcasure thiec effectiveness

to achieve the 11ew

(“) futurc evaluantion proceuud

of thec prograuue.
are
feedback procestawss in

cVulurti$n pind

Thus the
intc;rated parts

tegral as well 886 of the insiructional

prograumce.
es of a teaching progra-

red the variabl

iide
and the DTrocess of schenatisa-~

1o havo cols
eral contcxi

mme in the BCHE

o identily itire
wt of LT
ELT FOR TECHNOLOGY

variables with particu-

tion. we now have t
to the conte ‘or techmnology.
EAUTUR OF
to be de teruin

+ Who 1s the 'subject’

lar refercnce
e *SUBILCT!
riabl®

cchnologys

1 -(1)
ed is the 'subject'

Th first V&
foctor of ELT sor t namely

jonal programme?

of the instruc?
o for tecimology is the adole-

The 1 gubjec t of tie EL
scent of the ago—gl’Oﬂl 16~17 yeaxrs, who has coupleted one
1astic sroining, and is entering another
extend his frontiers

Phase of hib gch©

; i that it 15 going to0

as thc terminal reward

in the belie
h-coveted Job

puc
Of knowledgC» wish @
lie is ono WhO has discovered nipself and his potentialities;
'J ’
at the jaed thot he has qualified himsely

n he firmly hopes 1is

who is flatbere
techno;ogy whic

for the pursuit
nin into an ceononiically productive citizen

cally conecrns ELT for techno
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logy is tue proficiency level in inglish. For the core
curricular programmcs in English, the 'subject! is one who
has adequute ability 1im the usc of Inglish. In the majority
ith ability in the usc ol Eng-

of 'subjects', the student v
¢ iupression that it itself 1s a predictor
tccﬂnoiowiuul study. 1n not a few cases,
over—valuing lis

he way be one who 3¢
pe wmay be one justiiiably lacking

lich is under tit

0f success in his
owin linguistic abi-

lity; in a few ca8CSy

it.

1 —(1i) DOMAIN OF GLLOVTHL
The second variable pe detcruwinod is the domain
at which change 18 jntendede
anut of education 18 determined by the

pe wodern conce
y which brings about ’changet

Phe entire b
e otigep o P pt of education 1is

that it is orgoni
the learner. The growth in

jn the P
3 dimeusio

the Affective

emviouf of

n is in thrce doumains, namely, the

or 'growth'

the behaviéura
donain, and the Psychouovtor

associated with behaviours
the

the intellectual process of/

Cognitive domalils
pnitlv d
which place primary emphnsi
lC&rmerT?Xffective omain 18

gise attitudes, ewmotions, and values

which primarily L
Psychomotor donain 15 associated with

el The
rinary emphasis on neursuuscular

plnce P

g of instruction to be effective for

omain is

g on
agsociated with behaviours

domain, The €O

0f the learn

behaviours whichk
skill®*

or physical
1angnd

the instruction given tprough it, it should be directed to
yy the instruction. All instruetion in
. 4

the domain 3ffected
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techinolo ice .
o ical cducation is at the cogpnitive domain whicl
a )

ranges frou the siuple proccss of recognition and recall
of specific facts to the couplex process of analysis and
synthesis and, further, to the mnost couplex process of prob
len-solving. The sjiuple precess of rcecognition which is at
thie lowest cognitive level, is the abstraetlve conprelien—

sscential content oif infoimation comnmunicated,

gion of the e
and rcecall enteils penory. Next in the range is the proc

ess
of concept forumation vhere expericence is categorised and

cept foruntion follows the proccss of

labelled. After coll

d deductive reasc
yarticular faels and a principle

oning. In tiie foruer, general

inductive an

laws are discovered from |
is arrived at by percciving the relationships between given
=)

c latter, conclus
a particular cage and a prineiple

ijonsg are reached by reason-

concepts; 1in th
s 10
onstituent conceptse

n-solving which entails oall

ing from general iaw
The wmost couplex of

is reduced inte iB8 €
the cognitive proccees is proble
o cognitive domain. Now, tue

rocc8gses oi th

x

5 1oY

thought processe
irougb language.

in a vacuun put bt
jective ot ne in the instructional
tire learney receive

n to coue to grips with is

a progran

If the oOb
Lis instruetion

g to enable

language 1
the doumai

apna easCy
7 dor technology has

Bl

with facilivy
tox its beha-

the eognitive donaiite

ral aimensio tho
yIsiTh ESSENTIALS
e to be detcruined is:

copnitive domain.

viocu

1 -(iii) PRE-REQ
what are the

The third variahl
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pre-requisite c¢ssentials, 1T reyuired?

i — ‘ C‘ q v I L 3 -
J Of ]‘:I] l

for tecimolozy is ' 14! :
y ic 'threshold’ proficiency in English. This

as tolready defined eorlier, 1s that minimuw
Al il

proficiency,
glishh that would cnable the student

proficiency in General En

to berin Lhe study of teclnoloy .
4 @y thl‘Ou,uh 2 t’ to '11)

- absorb techno-

logy and start a cycle of seli~action that is a regenerati
ve
or lesrnin teciuiology,

cyClc b
1 English for tecimoloygy.

d to technological institu-

and for acquiring the ability

to use the Functiuvné

Since tiie students admitte
tions are drawn frot divoerse bachgrowmls /ith profrieiency in
1t levels,
he linguistic ability already with

there is nced to catcgorxise the

English at difiererl
studentg on the basdt of ©

the Lleamers.
CATEGORISATION AND PLACEMENT OF ' SUBJECTS'
hat the testing machinery for evaluating

It follows b
1ready with the leariners should be

the 1inguistic ability @
such ‘:""_,f.,b yplacc studeuts in
jnadequate proficiency for the

jency and
peuing technological stady through the
gest could be called the English

io two broad catezories of

adequato profic
of P

specific purpos¢
such @

hediun of mnglishe

st
ould e different frou tests that

P ’t g;ll

rpining
jon SUXe the relative abilitics of students

Placement T€

aip at deto

dent:
L) ’
. of grading' or that dlagnose areas of wealness.

gtudents into two groups of adequate profi-

for purpose
For pvla,cenlei'lt of
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ciency and 107 eyuntoe P o.icienoy i0F technological study

]
tiey i vo LY bo s‘wc.i;:ii, casdpnede
yuld vl ot de ternhiing e adeguocy level

Lo ptudy of tece

beo crjticul i the geise thot 1t shoulda test

(e test sl
iotogye cuch o

in jn, kfon a0 Lorgadaes

totit Ulrn ;’xll‘,a
of cowprelicnding

to do the Lind

wheth.er tue Qtudu,.t i ablc
of dnto, reasondi grou dotds and other mental opcrations
10 jeal chudy e cue tost cLould olu at

require THOT LUl
136y Lot pursuin

deterrmini -
4 ‘PM‘M'Z?.G min;;uiﬂtic abl

¢ tecluiol ousical

study,

et (Appcndix 'at) aduinistered
ve yiclaed the following data: (TADLE)
31;0"01'109 ol studeis_t

g with a barvier

betwecit Lol

(1 o wholce group 16 27/50,
i)} the averdie U
ores 1O the W atogories aro 87/50

o i0 o two ¢

13/59 oy the other, and

in tho soeot
g two catogurics of *gubjects

(111 the aversg? s
ond

d catoory .
RS jves U
et £V
Tlie k’lar;emcn Fob
GILG outogoa'y e
tudy ok tcc;ﬂlo:lo‘;y’ and

ving adequute profi-

for the SLT P¥OE P
18l pursuiis ©
1isi
g 19 pvious H8Y the WO
I 5
o auifferent ways. It is

ciency in HE categorics o1

the other nove yed in W
'gubjocts' pave go DO tle"if po LLY for teck
o hios pexre gunt ¥ho or tectwnology dis-
Necopsary t“gﬁ&f yg0d 39 Leant tov the atesory of -
Cupged 89 f‘r/ ““:(:ﬂ oaw[;g;-i,god_ as possessiing adequate profi-
denta who im‘:; :;h sor purf:uing, gho study 0of technoloiy,
Sk

ciengy i i



FREQUENCY DISTRI

TABLE

aUTION OF STUDENTS

FREQUENCY  DISTRIRUTION
R Score No.
Sccrea No.
25
o 24
19 23
uf 29
u7 2
u5 19 0
uy 18 C
s 3
43 & 17 $
u2 i 16 : |
il . 15 1
un 3 14 2
39 ; 13 7
38 i 12 :
37 4 11 :
36 10
5 : 9 2
3 8 f 1
34 3 . 3
33 2
6
32 0
5
3l 2 <
30 9 ,
29
28 .
1
27

26

237
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"r'i tll Ll C Ull 1 » g
i1 ject ol enabling thed to do 2
their tectmological
study bettex diu equippineg thew with the language ability
for tuelr prorcssioual neecds latel
LT for thie gncond cuteLory of students ig discusced

at the end ol thie clipptere
AUGHT AND WHIENY

~(iv) WIAT IS 11 TO BL Vi
RYSS7VS D1 12 chapter we have already congidered

In the force

C cnnltcnt pf LL chnology, which is rela-

¢ for te

in detail th
it only renains now

ted to the procist
co that tue couponents are treated

to schedule UHE
ents that have been identi-

gequcncc .
fied are tncmselvcb uercd i
for teactings

ijov/ cvV cTy
tc over a perlod of tinme that is

rhe oompon
r of progrosslon on

in a graded
n tho oxrde

it is nnecessary

the cognitive gcalC:

c the colpon cil

to distribut
required o the P¥

; propose ) rogranue oi cour-
- sitled pngineering Cconnunication I,
a pngineering compunication II1,

gion 1l
gion Iv; an
ing original contributions

punicd
a, to moet tle needs ot

In, ineerinsg Ccoi

id pe nlﬂk
the future,
to be offered as a fifth

and unginecr'
who
one elcctive course

those studentﬁ
in

titlea Engint
ges are presented

level course:’
of tiie
ffhe

below:
ENGINELhINC CONMUNILATIUN I
AL m«IGLIsli

€% gation 1 is suggested fox offering
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in the
11 et * 0l
rst gcuester oi the first year. It is d
. esigned
1 0
about 50 class-room congact
’ S.

for a :
Ll -
J=wilt roprouse reguirin,.
1 ’ )
ty couponents are:
/ odels of scientific Liglish to derive the cha
aracteri
S
enotative gtratum of language;
’

tics ol tite d
ge for logical thinking;
) 4

Losic, and usc of langua
in prouoting idection ability;
]

(2)
‘)v

(3) Linguistic excrcises
words apparc

and La tin o

11y synonyunous;

(4) sStudy of
yigin that deteiruine the do

P
(0) Voxrds of Grock

characted;

nutative
thet deteruine tiic denotative

(6) pPrerixes and quffixes

stratwi;
uirixes for word-iormation and vocabul
ary-

(7) prerixes and S

expansion;
(8) writing dciinitionso :
hlcmenoarY.

1 thinking (wi$h nul ti-choice

(9) thetoric:
1 fox logica

(10) couprehensid
r-f](}rf?) ’

..gentence structures for cor
¢ uprehensi
X ion.

plausible ane
of Compl®

Analyesis
N GINEERING COsMUNICAYTON  II

SPEECH PRALININU FOR 5uDENTS OF GECHNOLOGY

rmgineerine Uomm“"ication 11 is suggested for offering
after pnginoeriné gommunication Te % is designed for 3-units
requiring abou® V 50 c1a88=FO% convacts. Its componenis are:
(1) Intomation? phonctio Alphabets;
(2) puonctic transcriltion of words;
(3) gound gtruotur _gyllabics~stress,

g with dual fanctions;

(4) Di—syllnbic word



(5)
(6)
(7)
(8)
(9)

(10)
(11)
(12)
(13)

200

Poly~syllabic words: Rules for stresgs:
?
Intonation pa&tterias;

uestion~tags;
Reading practice in the language laboratory:
’

Art of public sgpeaking: Instructioh-liow to expr
ess

cogent &argunent;

Practice in spealing - Talks {Individual);
’

Group discussions;
Practice in perxformance at Interviews:
. o ews. I\lOdel ill‘,

Reading of Nobel Lectlures.

ENGINEERING COMMUNICATION II1

REPOLT VRITING=GENERAL

ing

S-units requiring

Pngincering Cormunication II1 1s suggested for ofier

citer Engineering comzunication 1l1. It is designeq for

alkout 50 class-roon contacts. Its coumpo

nents are:

(1) TIdentify and deteruine the charccteristics of reports;

(2) categorisation of reports;

(3) llow to be objective, torse and unambiguous;

(4) Logic as the pasis of the structuring of a report;

(5) Reporting on self; pio-Date-lésune) Curriculum Vitae;

(6) Reporting on 2 pergon's conduct and application; Vocabu-
lary for such reporting;

(7) study of the structure of ghort reports as

(i) Letter-Report,
(ii)} Bulletin iteport,

(iii)Memorandun Rreport,
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(iv) Minutes,

{v) Investization Report;

o] )
( ) (,onstruc-ting a questionnaire for collectinfr dot
= a for

4 rcport;

wiructurc ol @& Project Report: Formulation of the 7iy)
e’

sbstract, Introduction, Body of the report, Coneyy i
1 on'

\Y)
satwiary; Otuer foetors related to the report: Appeng
¢ 11 ix.

Aclinovl edgcuents, uefyrenccs,Footnotes, thlioﬂrapi
‘ (e 1y,

Nuubering, and lleadings; VWriting a Project Report
(10) Practice in structuring xreports; Improving reports
badly written;
(11) Presentation of the outline of the Project Report by

every student, followed by 2 discussion.

ENGINELERING COMMUNICATION IV
SCIENTIFIC EXPOSITION AND SCIENTIFIC LITERATURE
ingineering conmunication IV 1is suggested for offer-

ing aiter Engineering Comnmunication II1I,
It i9 designed foxr 3-units requiring about 50 clagg-

components are:

roou oontacts. Its
Ithetoric applicd to technical exposition- parallelism,

(1)
subordination, shifts, dangling modifiers, mixeqd cong-

tructions, ctc.;
Stating principles, theories, natural laws, Phenouena,

(2)
physical properties, operating characteristics, cte.,

Deseription of objects, hardwaré;

(3)
(4) Explication of processes;
(5) writing a Fechnical Report (on a Project undertaken,

on the Practice School, plan lay-ont of a suall-scale
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industry),

U )
(6) Study of selecteq books of scientiiic literature

ENGINEELIING COMMUNICATION Vv
PATENT WikITING

Ingineering Communication V is suggested for offeri
ng

in the fifth level. It ig designed for two unitsg reyuirip
£

about 35 clagse—roou contacts. Its cowponents are:
(1) 7The patent Act;
(2) what is a Patent?
(3) verieties of Patent- Urdinary, Priority, Addi tion,
Secret;
(4) what way be patented?
(5) General procedure for obtaining a Patent;
(t}) Filing the application with supporting doouments;
(7) Proceedings after filing applicction for Patent;
(8) pratent write-up: Provisional Specification, Complete
Specification;
(9) Each student to take up one techtnical model or proto.

type for Patent writing, and zive a talk on the novej 4y

of his claims for Patent.

= Bnﬁgﬁgﬁ?&l GALL EDU CATION
The organisation ol any teaching reyuires, in the
first place, the tornulation of the cducational objectivesg
for whick both the teacher and the learners strive. The
most important and the nost crucial aspect of a programme

0f instructivn is identifying aind defining the outconme of
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the prograune.

Lducational olbj i
Jectives should be
more than pgen
eral

E; t'] te. s oo e~ :i' = £3 ([ -4 tj f -

areas ~ : .
.Lducational objectives should be form
basjg i whated on the
; 0l specific growth desired 1n the lea o
e | arner’'s abilitjeg
particular context. Without a clear, compreh
ensiv
defini i ‘ -
\ l ad . - - . ]
e idea of the context and the specifiec growth d
: - 7 esired
in the 1L - ' t ti
. earner's abilities, the learnii
1% experience
| = cannot
be organised.
anological context is well defined; it ig
CO1l~

The tec
ditioned by tire rollowing factors coumon to all learnc i
I's in

tiuis contexi:
(1) ibe lcarmers are adults;
{2) they are carecr-seckers;
(8) the wajority ol thed &re fully motivated;
ce sought is seientific,engineer-

tue leariing experien

(4)
ing or tecunvloglcal;
(5) the period to D¢ cevoted to the learning is four to
five yvears; and
(5} the instructional language is English.
what should be the ability desireq

In this context,
yomue i knglish? What is naturally

to be developed for @ PTOE
ragme in bnpglish iIs that

context for a Prog
nould develop the learner's ability or
suage to receive hisg

struciional lang
ynfornation aind experience now;

suggested by the
(i) tue progzamue ¥

proficicncy i1 tue in

technological rnowledé&e)
uage for technological careexr later,

ang (ii) to use the 1aig
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In other words, the unblish~1anguage teachin. progray
s AL e

flust be related and adapted to the bPrecise nceds of the }
e C lear-

Ner's wajor study now und careor later. Ve have considered
Sldere

how LLT wust be related and adapted to the precige need
: S of

tue uajor study. Ve huve also identitieq the broag arcas
> or
Ve have exauincd the context ang v

aat it ig properly ang

1.0
LLY, e know the content,
ror the control oi tie contcent co

purposetully organised, the goal of LLT must be resolveq

Inso objectives.,
Lducationists rigatly advocate that the purpose impij-

cit in goals he undo explicit as objectives by (1) deserj-

hing the situdent "hehaviour' to be praodueced, and (2) by

deciding how the 'behaviour'’ will be weasured, ang Prescrive

that the ‘behaviour' to he produced to be describeq in terag

0f directly obscrvable !lehaviour', and the 'hehavioyp! to

be mepsured in terms of thet directly observable 'behaviuur'
L

They rightly want the enphasis to be placed on 'dOing' that
must be obcervable and not on eny periormance that cannot
be observed. For example, lect us consider the purpoge of an

instruetionnl programme expressed in the following tyo state-

ments:
To enable the student to know the letters of the alppa..

(1)
to T . A
het A Sl .

7o enable the gstudent to ldentify the letters of the

(2)
alphabet A through 2 and pronounce them singly ang

in combhination.
u [ A p - +I;l I-‘t I\IO. a
The goal of the prozrairc as stated in statene 1 and

in statement No.2 18, ¥for all teachlnyg purposcs, the sane.
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Jut, St t(«- N v i I
3in( l fl 12 }1 ] e i,
1 | t - Qe 1 OIlly 1 d] =7 .IJI.' t the A4 l

¢ble to identil ;) i
entily tae lettere ol the alphzbet
2hbet A throu
eh Z

and wuay © ] ) ¥
y bhc pronoince thew singly and 1 i
does not 1 d o contnaton, but
i necessarily ensure thet the stud
< el 4 ]
wuat o dntcaded; W ) ' 1t would perioru
adod; whills i; stoteizent NO.2, the impl
| nplied
purpose 1i: wo 3 icit 1
js wmode cxplicit 11 ters of student perio
‘ 1Iialcec
that can be dix ).
irecctly obseiveu, Ul
& $ neagured and ev
a aluated
. It
svaluation of the prograuue built i
in

cri torion 0L

has tic
the oLy ' '
pjective ftecl? therey orientis ;]
: ag the progr
) ! graniie fro
from
aired at and conscquent

to bhe performunce

the coimeniceld Qi

HIO Lame to the intendod instructional
al out-

ly pearing the

COLIC
stive of only puysical activity th
: e

sugZeC
body jntellectual growth as

21 thmaph
concepl qoes eu

'hehmviuural'

qucations
1 setivity ui
e obscrved,
of an instructional pro-

the final ontz0iC of ©
st Do deseribed in soue

at the pentl
that can b

31 the roal
ctudent’s!ﬁility to draw

cises is th
measured and eva

type 0of performancc
TO illuﬂtratc,

js tO develo
e infercntia

luated.
p the

granse in BLT
1 uses of language, in de

throuizh th
the questions to

analogies
termining the objective of the projrannes
pe answered are:!
o develops this ability uble te

(1) what 35 the

dovﬁﬁgk,gne g tudent who @oes not qevelop this ability s
unabte to ao?

(2) Uow jo thise development to be observeds neasured and
evaluated?

o the above twO qncstions deteruwine the

The gnswers t



30

obicetive 1n clcar, con i and S .
J ’ cise and overd terus, stating the

perforuance intended as tue outeone Of the instructional

procram.e, wiici ic the eriterion for evaluation. Suppose
the answey o thie iirst question is- The siudeat who deve-
lops the ability is able to diaw analogies, while the stu-
dent wilo does not, is not able t0o draw analcpgies in the

word=-plaac. o the sccond guestion if the answer is =« It
could he obscrved i @i oral/a written response of the stu-
dent to discover relatienship in two scueunes of ideas and
discern @ paraliel analogy olsewhere, in the word-plane.

to be peasured and evaluated is the oral or

Phe perfoxiailcc

1se 01 thc student. jnerelore the objective

wirltten respo
at has for its poal tie developuent of
is

of the progriue€ th
draw analozies/iTo enable the stu-

ability to

the student's
nip in two piven scheues 0of ideas

ations

1 analogy clsew

dent discover rel
nere, in the word-plane.

and discern 2 paralle

An ac adenic D

ropromue (0es have an object even when

y stated. jiowever, the broad object

¢ expiicitl
jump. It is reached or

it ie no
;1 onc jeap

be ceached
o cuadly i

5 the learne
chnology has for its broad goal

or

cannot
Each successive

guceessive gtarmes.

arrived at 2%
r closer 190 the zoal needs to he

stage tuat take
o ELT fOX te

identifiede. Th
o his tecunological study better®,

ngo enanvle the jeariiel 8
the components of ELT forx tecimology has soue

but each of
oue of the jearining experience.

spe i ” 3 ' Outo
- .
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cxpericiice, that can be directly observed, measured znd

evoluated, 1is the 'Behavioural Objective!.

e 'Beiiaviovural Objectives'! ovolve 1rxoim welle-consi-

"

Ly
dered term:inal behaviour. Besides, the explicit 'Behavioural

Objectives! inform the student what is expected of hiu, and

cause him to interact with appropricld subject matter. The
stateent of the Behavioural Objecctives in clear and unequi-
vocal terns denote weasurable attributes observable in the

learncr, and the learier is enabled (0 jJjudge for himnself the

validity of the criterion of evaluation, and appreciate or

criticise his own pertormance. It is now possible to cva-
luate eacii teacuing unit as well as tho progranue efficient-

ly and therc is sound basis for the selection oi appropriate
matericls, content and instructional nethods.
fn their passion for accountability, cducationists in

Anerica have reduced the teaching unit to the nicro-level
where the unit is required to take 10 to 15 minutes only.

The concopt of mieroteaching is to proceed in graded and

gradual steps in the context of the objcctives by developing

one idea or skill at a time. it is a well-planned and time~

sealed teoaching wiere the couplexitics of the class-room
antered in small stoges ensuring step-by-

situation ave ¢nco
continuous feed-baclk

step forward novement ond facilitating
b the idea 18 under developuent and

frou studenis. Althouyg
is priwarily intended to give teacher-trainees teaching
practice and confidencc in randling a class—xoou sltuation,

the applicatiom of thkwe concept to ELT can be highly efiec-

tive. From my initiation into microteaching at the WORLSLHO -
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CUN~SIZINAIL UN METHODS OF TEACHING' and subsequent applicaz
tion of wicrotcaching . 1 an convinced that microteaching

cin yield productive results in LLT.
The other couponents of schematisation are matters

Of organisation and detail only; and lhence do not requireg

@ny special treatuent.
MAKE~UP_ ENGLISH

As democratization has wade 1t neccessary for the
country to adopt an egalltarian policy, 1t bLas beecouwe impew
rative for tecunologicol institaiions ot to deny adwission
to students with inadequate proficiency in Inglish, who

for aduission.

othervwise satisiy tie requireuentis
i the @isiribution uf the proficiency

The analysls 0

levei in knglish on the pasis of
parents show that not all students

sciwol, environuient and

ocgupational status of
who have studied through the vernacular nediun are defi-
cient in nnglishe Of 288 studenis adultted to the Birla
Institute of Peehnology and Science, Pilani, who were foung
to possess adequaie proficiency in English, 76 cawe fropy

w schools. Again, of 112 siudents whose

o be inadeguate, 24 caile frow Lng-
this

vernacular wediu
proficiency was fouind 1 |
The faciors contributing to

lish mediun schools.

:.5.1974. Organised and conducied
Frou 28’3'1974022 é?ngréer? prighau Young University,
by Professor vieiting Proiessor, pirla Instlitute of
rrovo, Utta“'a soioncéo pitani, and pr.V.Krishnanurtiy,
yechnology qnunthematics and Aciing Deputy ?lrector,
g:ofesgggt::u%e of Techinology and Science, Pilani.
Biria

1.
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are:
(1) the stu s i
dents from vernacular niedium schools il
s W1th
adequ i i
juate proficieney in Engilish, came irow urba
: n areasg
an Ol it Y
d frowm homes where they were constantly exposed
" C ged to
ingiish; and
P .
(2 tiios mgll '
) nose from English medium schools with inadequat
e pro=

ficiency in bnglish have been to Lngllsh mediun school
g chools

only for an ' pbted pexd
y interrupted period, or to ill-equipped

English medium schools.

The analysis of date ol students of inadequate proli
~0{f -

ciency in Gencral Ingli sh showed +that there was a high co-
efficient of corrclation hetween proficiency in General Eng-
ljsh and pecrformance jn technological stucy forxr this cate—‘
gory of students. The coefticient oi coirelation was

15, The analysis also showved that they performed in

+0.66
well as those with adequate proficiency

the major study 2F6

1 English (Table vIii). I%
311 in the spcecial Enzlish coursce offered

in Genera was 2180 seen that not

all gtudents aid we

and, tlie per
an 'F' grade in this course was low

to tueu; formance in thc major study of the
students who scored

rage CGPA for this se
performance in the majoxr study ra

The ave ction of students was 3.72
(Table IX). That ghelxr
pialy jmproved 89 their proficrency in Gencral Lnglish im=-

ablished that o winim
ShouD proticiency was t
t who desires to pur-

am proficiency in General

proved eBt
1led the it he pre-

English &
of tiie 8 tuden

nisite esseutial
al studye. i
students

aled

req
he analysis also Ireve

sue technologic
of the inadequate ca-

of tLhe

ce in the najor gtudy is low, have

that about 124

tegory witose pcrforman
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i )3 & N Ot P 4, o ) , .
ot b on obie to ¢ toin the threskold proilcloncy level

s geoua erkis soilowad tunt stadenis whose | rolftcdeuey in
cacin) taclict io Lotow the tarcesuodd loved dopeiwu o tho
gpceial (apdlich proga ¢ of.cree o theu {or tholr pere-

Lot eo i sl uajul study. suic action woae 0lso wveane
gat Ly Lo phy:;;u:le Covel ddiaseroting the wynanics 0L ance
tdonal bagdich for the oy of teclnodogy, cxplaincad ia
Liaiptor Vile LJhe vouel requireu an initial cags or ligaid
in tue vessel to puii 3t Jows: b ordes (o vpeir tue slot
o iad tiogto the flow 0i Ligalue shis Injeins LureSwwdiau Lass
of 1ligqud. bod to be oupred by Lo exteriial dguilcye L Liio

jngtractionct systeds, in tue
extoynal aid to woke-up itho defliciency

ovntoxt of teciwuwlogicul eQu~

ingia, tae

cation It

ol the an udjzo to r
NubIvi progriiiCe

tite .M B

LS for toelsioloy pugt periviee cotegouyrise Lhic sulle
dente on the poeis of the linguistic ability alrecaddy wi th
tiic Learnerhs intoe two cotegorios:? (i; thosc wiih tbove
cupopiold proficiency 4n Lnglishyand (i) those with below
threshoid :wofiuicswy s inglisi, 0¥ beginaing Lhoe study
Ly throush wne peddun of Laglisu, id, oifer g

o o

of tocimold
TR} 3 DS i@ seeond cole 0wy t0 unige
ingiioh.

e of toclnvloly in Iadie provide

AL EeUP tagd ic

Lo dnadequaey in

uyp
¢l oatd

only throe i

paglieh RO YEItiCe
oite of thea. I beve bocn aguo=

the hirie Institulc of Teclno-

' fhe | aleeup
logy and el oneg, pliani, 985
eianted wiih this progrouue for aeariy @ deocndc 8id, therces
pore, i spoeak {roi: gy personal pxperionc.
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As i - M ¢ FLgrid ] < g
the lake-up bkaglish
nrlislhy prograty i
| | o progratne 1s essentially o
the area o0i luaptls QiU stud |
o sih ldll.‘__:bhl 7 C tecaching to £ & e i‘cs
1' 4 8 } + r.m ) 01101 j
peeliic QEC=ZV0u, S N v )
a TC=3 00, and, as this aren i
Yed 1s well d
0 evcel of
ped
’

I S - — 2 ]' LFe ¥ 2
v loﬁld 0
lt

lines of the prograluiCs.

OBJECT
The aiw of the viake=up Inglist
- ' slicsh programnie is to ren
the 1ingnistic deficiency with Ul eve

the student so as ¢
— 0 bring

el that would sake his techiologlical
- a

hiw to the turcshold lev

cduca tion effective.

PipAGULLIG STRATLGY
graume coll be achleved by makin
tl

The objecct of the pro
c oxdtnnted
ably in the lan

aye available, for establish

. m o lang vy 1ls )
tlhe progrars o language worl, sugplewented with
preier guage laborutory, or

ono aids ithat

PrﬂCtical work

it such pingeaph
and strengthencd py tutorial instru
c—-

go structures,

ing lansud
adividual atten-

ayoups tnat would facilitate i
witld provide

of pnglishe fhough the pro-

, in ewall
suple practice for

ti o1
yog rattie sl
structures
xnowledge of th
e student is mature

tion. 'rilc P
the pasic

I‘i el‘lted’

pmastering
e language NOIMIS

glkill=9

graue is
cecsary a9 th

puage is nc¢
ance they provide. However
H

ate the guid
e dissociatcd T

for use of lan
and is able tO approci

ar,oriented
grammar sh
satericl slio

cught throuzh interest—

ag @ gramm
ould be to

n poxecdotls
ala not be arawn

brings ©
ing textual paverial. this !
m science Fi¥i) ring gubjects,

enco mode€s

pecause the English-

fro
11, bas its
s in the toxt, the

through-sci
no thing 1€

pesided, there beiitz

dangexrs;
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cstudent finds tie repetition of the subjcci naverial

e?eu%ly vboring. The text should be of the doitoin of science,
i cf roudd ineidentally introduce tiie studend o the varvied
cnd rici literoture in 1t. Lt shoulu provide material for
reading for pleasure and iafornation, ox for exposing the
ctudent to fuactional and iuaiinative writing. One seid of
books eminently suited for the Makc-up progromwe is GUIDLD

PNGLISI POR INDIA by D.ll.liove (Oxferd University Press.

As the author rigintly cleiius the set is compre-

llooks 1 to 5).
well plamted and graded. The varied and interesting

hensive,
s the student to read for both

textual matcrial stimulate
pleasure and infornation. The exercices provide ample prac-
cuidance for acyuiring -;ood language nabits and

tice and
skilis. They promote conuprehending and seli-expressional abi-
1ity, and widen the range of vocabulary. They provide prac-

ticce in spobken Lnglish t0o. It would be necessary to do
Books 1,2 and I3 it time peruits Book 4.

fhe Malke-up pro
a short time. & onc-seuester programue of

sropmne has 10 he inteasive Bs unuch

has to be done in
with one contact hour a day for six daye is re.

five units

QUj.redo
e GUIDLD ENGLISH FUR‘EEPIA as the basge,

with bools 11K ’
could be schenatised with well-

i f the Make-up progYanns-
defined Behaviouxral Objeetives, anG bandled by couwpetent
s, vhe object of the prograuue

and wcll—exporienced teacher

can easily be realised.
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EXPECTLD PROGRLSSION IN FUNCTIONAL ENGLISU CURRICULUM

The proposed curriculun for IFUNCTIONAL ENGLISH i
is

so structured that it is int
crral o - ..
neva 1o & nd self Sufi'lClent,
and docs not’/take into account tlhie RETRO-EFFLCT of th
e

study of tecimolozy on proficiency in tue instructional

language.
It is aimed at improving the student's proficienc
' y
in Functional English as @ linear function oif t{inc, a
1 » S

shown in grapiv 1 by the straight linc F-I, during the fou
' r

semnecsters=-the fi{th coursc being offered as clective. At
ad:ission thc student is expected to possess the mininuan

uresho. yrofieic indic: L ,
tureshold proficiency jndieated by '7', and make progress

as shown by the straipzht line T-F as o result of the ELT

mmes distributed OvVer tour scuesters.

Progre
threshold proficicncy and

The students wio have sub-

doing the Make-up English course to be foliowecd by

ELT

tie core/prograunes arc onc secucster behind those with
shold proficiency .
{ students who are to do the Make-up

who are

above thre 1T the average prolficiency of
eshold Bateh O

is represented by ST,

a sup=-thr
their improveument is shown

PTOLXALIIE,
by the straight iines ST=T'=F', 7' and F' being one scnes-

ter behind.

If the RETRO=-EFFECT of teclmology on language and
congequent jinteraction between Fanctional Laglish and
unology is taken into ascount, progress in proficiency

tec
gontcd by the initial sta

ge (exponential

in English is repxe

part) of the lo:istic curve U oL
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Chapter XI

TIiE TEACHER OF ELT ron TECINOLOGY

WYe now come to the wost important ang vital aspect

Of ELT for technology-the teacher. The teaching 'memper!
0f flesh and blood-the teacher, transecends every other
tecaching 'wmember' as book, film, teaching machine beoausge
0f the animating principle in him. He has a force of great

potential, capable of handling the teaching sltuation ip

an infinite variety of ways; he has the power to convey
intelligence in the inflexion of the voice, in the ges=
ture of the limb, in the shake of the head; he is able to
tell just by looking at his class whether his umessage ig
getting through, and is xight on hand to offer clarifjcg.
tion in case of doubt. He is the source of inspiration gop
the dlscovery of ideas, which discovery 'the boys' appro-
priate to themselves. lie alone has that marvellous power

to cause "the strcam of awakening ripple and pass~ to the

boys, whose brightening souls it laves"". lls glance is
, ,
enough for 'the boys' to "taste delightedly the grain

C——— —

A Choice of
: ST OF SCHOOL, D.H. Lawrence, 1
= gggtgfsﬁeorge G. Harrap and Co. Ltd., pp. 190

191.
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01’ li;-our

of precision the qualities and attributes of an eficct
< fcetive

teocher. As Biddle says: "The
plex that no one today knows what the competent

sroblem of teacher efficetiveness
- -~

is 50 cou
teacher is. lew if any facts seci: to have been cesitablished
S she
concerning teacher cffectiveness, no approved method oi
e
suring compouciice had pecn accepted, and no uethods of p
ro-
cacher adequac h weet | pn?
: gquacy have wced cdoptec"”. llv has rightly
c .

voting
jnce all guod teachers do not act in the

pointed out that s
sane way oOr pOEsESs e saue cucracteristics or use the saune
< no one best way of teaching, no formula to

there 1S

ecaching effcctivencss,

methods,
and no one standard by whieh

cnsure
jif there is one requisite

it can Dbe mcasured“. lioweveXl,
for thc eifiective teachexr 0I which tuere is perfeet agree-
ghould kuow Bue subjeet of his field. A

pent, it 18 that he
yithoutd adequate knovledge of

caonnot be ctiect
the teacher
s ability in (1) au
(4) writing, (5) language analy-

ive ©

teacher
of Enplisu to be effcetive, he

hips subjecte FOX
is expccted o posse’s ral comprehension,
(2) speakinZs (5) veadings
ce of cul tures ond (7) professional prepara-

sis, (6) nowlede

A Choice of Poets,

D Jie LOWECNCC,
190-191.

. SCHOUL
7 OF 9 *4 Co. Ltd., PP«

1. afiE BES >
Georze Gs Harrap an
Kolesnik, McGraw-lill

2 LOUCA
Book company s

EDUCATIONAL PS

3.
Book companys 1970, pPedTe
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cellence in cach ability that jig nor-

tion. Jhe desree of ex

aally CXpected ist:

AUy, JHDERS TANDING

‘bility to follow closely anad with case all typeg

°f standarc specch, such as rapid or group conversatj on,

vlays, and wovies.
SPRAKING
Ability to epproximate native speech in vocahulary,

intonation, and pronunciation (ec.g. the ability to exchange

ideas and to be at ease in soecial situations).

READING

and Comprehsnd ih: one Yeadu
Ablility to readAmatcrial ol considerable difficul ty,

Buch as essays and litorary critiocisu.
WRITING
Ability to writc on a variety of subjects with idio-
natic naturalncss, case of expressicn, and some feeling for
the cstyle cf tic language.
LANGUAGE ANALYSIS
' iptive sco
Ability to apply Imowledge of descrip e comparative
and historical linguistics (o the language teaching sitys.
2 .8 : e
tion,

CULTURE 1 |
lightened understanding of the English people
Ail entl

] 1 contact, pre-
nieved through persona .
and their cultuxre, ac
d, through study oy
X d residence abroad,
ferably by travel an

" tic desecriptions of the foreign cul ture, and through
Ssystena 2% ’

-

Tata Meuraw-Hill
A\GE JACLING, Robert Lado,. a :
1 ﬁﬁffggfnglﬁo. Lt&., Bombay, 1964, pp.230-232



¢
study of litexrature and the arts. 31u

PUOFESSTONAL PREPARATION
A mastery of the recognised teaching methods, ang
’ (

the ability to experiment with and evaluate new method
5

and techniques.
Now, a pertinent question that arises is Is thi
- ig

preparation adcquate for the teacher of ELT for technol ?
ogy

All this preparation is neccssary but, for the specifi
[ ]

task the teacher of LELT for technology has to perform, it
9

is not adequate.
Thhe objeet of LLT for teclnology cammot be achicved

Ly a teacher who is teuporanientally literature-oriented

edilections of such teachers, ELT for

Because of the pr
even where it professes to enable the student

technology,
uate working knowledge of the language inasuuch

acquirc adeq
as it is the medium of instruction of technology, is heavi-
n favour of literature, or, at the most advanced

ly tilted 1
iprehension and something with the senblance

composition, COI

of report writing.
what he needs. He knows thatg

The undergraduate Knows
stic ability to enable him to understand

he necds lingul

and to make nimself unders
he finds that the advanced general couposition

tood on matters related to his

studies. S50,

and conprehension which
gistent with his interest and ability,

he is required to do now subject

him to dewmands incon
cious time.

and therefore waste his pre
snted teacher, & programme

y7ith the 1iterﬂture-ori
discussed and outlined here, can

in ELT for technology as
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ti11 chect the student of very necessary instructi b
on Q-

cause a2 tecacher can casi rr
: { asilv leeiture on toj
S v pics not gerwan
e
to insgtiuction in acquiring the specific language abilit
111ty

for the nceds of teclinology .
g N > r ; s 1o 11 N 3
the majority of teachers teaching Laglish in kngie-
neering Colleged ang Ingeituies of Tecunolcegy in india a
1e
ititcro ux’c—-OI’lCllth with orxr Without the u."lﬂ]l’l"’ for teack
; eacil—

1 as o foreign langutfcs. Most of the tecachers ii
o 4111

ing Inglisl
have hod this

Teclmolol tvaining abroad.

Instituiesol
nave not nac¢ fornal

training have token

Moan s of those wilo
the shori=-tern training at the Sunwer instisutes in Lnglish
held by the iInive ity Gronts conui ssion in collaboration
al instituie of Bnglish snd Foreign Lang

the Dritish goaateil

untreined steff.

with the Centr
o provide focilim-

Hyderabad, and

vX jnetitutions o iLrain thoir

ecds & new type of tca-~

tles
LT for teclinol oLy in India n
cher jt docs €veH in English—syeahing countries. As Iar
hack o8 1947, Ve George crouch and nobert L.Zetler, boih
teachexrs Of pnglish gt the pniversity of ritisburgh, sugzest-
graduate groining brograume for po-

od getting up @ speecial
~g of English in englneering scbools. ACCOxd-
acher of English for scicuce and

r who is trained both in

tential tew vellex

ing to thew the jacal te
technolugio“l edizte . is a bLeache

ti 0t
1z and in Dnglishe They do not imply

o cuglinec ewil

chnology POSSCSS tiie ne=-

geience
a Zetlel have testiflied

chers of gel. ence and te
ity ¢rouch an

that all ted
ngineering subjects are

censary T VAL abll

ften eveil teachel’d of ¢

that "tOo0 o
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ir e JYRV}
ndiflercnt to the problems of orol and writie
1 expression.

By implication the
¢ y encourage the student
2 to neglect hi
8

English training and to concentrate on technical st 1
- studies?
They recoumnended special graduate training for teaci es

= acliers of

English in gelence/engineering
hly specialised training they need , which, ti
. s 1Y

education to give such men

the hig
said, woas not uerely training in ihe rethods of teact
aching.,

According to them, the training should give the prosp
' cctive
teacher & thorough xnowledgze of the Xi i
24 iecld in which L
: e would
be teaching by equipping hin with the technigues needed f
S e or
is information to others. They find that th
- e

communi cating iL
the average graduate student in

ntional training of
da at developing 2 scholar
logy and a knowledge of Inglish and

conve
who would know re-

English aine

ch wethods, philo

sear
as well as speclalization in

erary histoXy,
jod of literatuic,
Jer of engineering comuunica

American lit
is not suited to the

purticular per
n of & skilled teact
vocated ingtead a knowledge of English

gome

preparatio

tions. They have ad
grammar and the principles of composition as applied to
111 acquaintance with his own, and

?

an overs

technical wirltings
ab

, 1iterature;
ort the engineelr
an understanding of
quire tiat he should know

road knowledge of contenporary

with Englisl
would need and want af-

1iterature of the S
the princi-

tor he leaveS gchool} and,
riticisile They Te

the technicdl and the literary

ples of literary ©C

the pibliography in both

R ENGINEERS) J.of Electri-~

1. TRAINING ENGL1SH PRACHERS FO
Deceuber 1947, PP- {1182-84.

cal Engineering,
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Iield; Lo well inforied of developuents in secientitic and
teclhinical writing, so tuat he would beahle to stinulat 1
5 - - : | )
his studenits to read; and, by his own contributions to
tecluiical journals, he should show that he can put intg i
practice the principles he is teaching, They preccrj; 0
| S e a
certoin nuuiber of courscs concerned with teaching method
to forum part of his graduate cducation. They recommend t:at

he be required to take part in conferences relating t
: 0 the

teaching of bnglish to engineering students-confereince
8 at

at which expcrienced teachers of English and speech
v as well

as teachers of en;ineering and education would be present
H

and, as an aid to his thinking and reading, he should h
= ave

accecss to a good library of engineering publications and

magazines concerncd with the subject naterial of English
. : 8
courses ond the techniques of teaching. This was said in

1947. Since then education in the U.S5.A. has provided for

of teachers of Inglish for engineering schoolsg

the training
of English for engineering coumnunication has

The teaching
in the U.5.A. that institutions of

been taken SO seriously
and technology have promoted research direcieq

engineering

to improving the strate#
e of LBlectrical and Llectronices Engineers de-

y of engineering conmunication.

The Institut
for engincering writing and speech
s

votes volumes exclusively
At the 1968 International

periodic conferences.,

and bolds
Techniecal Communications conference sponsored by I-ELE

t considered amnong other subject arcas educa-

pransactions, 1
writing Beuwinars, graduate prograumes,

tion and training:
and monagement troining.

training in oxal comnunication,
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? I a2 ; i ") [
‘3 J 0b e C . 1{' | I C ;’-r { ate
oL0 § £ C1
rCLu1a ¥ 3 : } i i
" Ir iJrO;,'l aumes 1 n tOC iinl Cal e.‘sUOSj- ti 01l 'fOI‘ tllem ra L
- L nf-ing
" Ol il e 3
fl QL ne=- 8 estcr uroé’la la t Y i ty —
5
> l'e I . llé,

Amcrican Society for Engineering Education through a ¢
= uc3-

tionnaire asking sraduate engineers to list the subject
jects in

which they should have received training while at the oengi
’ Ny -

neering schiool or insti tute ol techuoloygy showed tizatl &I
the
respondents placecd technical exposition sccond only to ua

nagenent practices.

‘The corxe English prograuiies in wany American univer

gities for science and technology are now handled by teach
ers

who are geience Or engineering gcraduates and trained in En
it

n most technological institutions, the management

1ish. I

of the Engiisi language programmes 1s by a professor of an

enginecring pranch. At the advanced stages of scleiice and
technology, the English language teaching programme is di-

the particulnr requiremncnt of a specific branch

rected tO
pervised by the professor of that engi-

of engineering and su

neering branch.
I am not guggeesting that in India the ELT for tecimo-

d he managed by the engineering branchi. The engi-

logy shoul
neexring branch has mich ground to break to improve its own
functioning; besides, it does not have the right kind of

rensactions on jngineering writing and Speoch,

i. I-EEE T
1971, PP+ 42~46.

Vvol. LWS=14,
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1 l]ly dra‘

Ing attention to ihe situsation in the y S

1I0SseLe @
Possessed of the demands nade by the Lngiish 1a
bl s nzuage 1
tect s the j ==
molopgs that 1t is perpetually breaking nev
= voArounds to

find better and better Llutions to the proble
ns.,

LLT for technolo_y in India does not really
need a

13 .
Clffercnt wanagement. All it needs is a new type of
01 teacher

L

tics as is belicev { i
& : ed. Kenneth L.Pikc hir
' USOlf }L‘c‘ ou' 3 .
3 id 1n un-

wistakable terus thet no knowledg i i
s tha £¢ of linguisticg
: i1s requir
ed
0f cither teacher or student for using the langua

e for

the couwnmunicative purposes. Vhat ELT for tecbnology requires

o1 the tcacher are

(1) grounding in Loglec and Rhetorie,

(ii) the scientific culture,

(iii) a mastery of the art of tecimical €xposition, ang

(iv) a coumprchensive lmovledge of the basic concepts of
science, and an open mind to accept and abserp newy
scientific and technological ideas that are coning
up every day.

(i) The neecd for the studeni t0 reccive a grounding in
Logic and Ruetoric has already been discussed. It does not
nced any elaboration why the teachexr of LELT for technolo&y
is expected to have a more thorough grounding in Logic and
Rhetorie.

I, therefore, move oi 10 the other aspectis.
(ii) 'The teacher for ELT for technology is not simply a
drill-naster. No doubt, there is much in the language that

one has to be habituated to; it is, no doubt, the habit or
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7
uging the languagc psethodically, which i , 32 B
: S acquired by drill
’

that enables the user t0 10ores ]
cc the part to be
played by

~ord he uses and the place to be taken by each t
senten-

CGLll

jijowevcr, langulgce cannot be studied by itscli
el

ce he uscs.
A purely phiilological epproach to lang:
XD -

as merely a tool.
ot make kLT cffective. Language is both

ge tecacuing will
(itucnt and a nediuwr of co
ihe language teacher 15 essecntially a

ununicating a specific cul-

g4 cons

tuzral peticlil; and,
The langudfgce of teclmology, its denotativ
: e

cul ture teacicr.
¢ cul ture oi the scientist and techno

function, depicts th
teacher ot LBLT forx techmology cannot be effcctive

The
ares the culture of the scientist and

logiste.
uinnless and antil Le sh

d their approach t0
cientific cul ture.
n of the mind. It is an in-

problems. The teacher

technologist an
pe oriented to 8
s tile cultivatio

mind and spirit.
culture sets off man from

should
cul tuxrc i
ward condition of the As civilization sets
=11 other auninals,
jc belicis,
jfic culture is that

ofi mail ixroi
attitudes and values which

other iueilr 1t is tue va s
e the way of 1ife. phe scient
s the people of that cule

becoid

complex whiol® which distinguishe

ture from ~ther men. It 18 reflected in the scientific atti-
approach {0 probleis, in the cu-

scienuiiic
N now and why of things.

riogity
widdowson in his article LITERARY AND SCIENTIFIC
that the teacher of

jielas
1 yightly euphasises
red to adapt

ﬁNGLISﬂ ’

USES OF
ELY foT gcience and technololy spould be "prepa
4 5 LLT vols. XXVIIT, No &y July 1974, PP 282~

A = ’
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Lis attitude to tIl )
literary 1e new situation. T

uscs of the oix. They o
uses which 1t jf ;gﬁ 1angugge but not zf iﬁeawa?e of the
teacher is notA;reP;rtseli business to te:ch SS;cntific
i1 bai bi 0, cd to adapt hi ccli. Where ti
situatioi, T N pt his att ) e
tont into'cggﬁfgclﬁhggﬁen an intrusion o}t?gzcﬁzrﬁhe new
{ional ne bl arec meant to sc y con-
Cesoqqyn;ggﬁt2¥§re tﬁe teacher is Prepaizg 2OSP001fjc T
of Lknowledge of L ’ quently frustra e ne-

‘ 14 10\ lanwua Y e f . (= tC(l by hi
te i iy, A unctions i by bhis lack
echnological comnunjcation™, lowever 1ﬁes?i§§21flc and
’ attitude as

r . 7y 2
ccomnended by DI wWiddowson is within too nar
aryrow bhounds
The scientist's ¢ i i o
. s questioning mind i
§ , penetrating i
& insight, ra
tional enqguiry cri ti ’ )
LYYy i tical acuuen
, patient effort
» Steady
0pcn—m1ndodncss or rcadiness to reconsider, i
~ ) LPA X =

pursuit,
absence of pre-conceptions, are all ingredient
= nes

tiality,
of the scicentific attitude., It is not
_ . . enough for the t
eacher
to ve just "aware of the selientific

of ELT for techinology
to share the culture of the scientist
8

+he language"
He

uges of
should be aware of not only the fact
s

and tcchnologist.
20 but shouldé have inbibed the hunani sm

of scientific languag

of the geientigtb.
thetio attitudes,

Geience has its legends, its myths, its
»
and aes its ethics. These are re=

moral
lives and biographies of

ed in the acience clagcics,

counts ol the discoveries of scientists, whiech
? Ci

flect

geientigts, ac¢
the humanisw of the

Q besided the fac

humanianof the sci
when we hear ah Einstein say

ts of science,

expoun
entist 1s as profound as

geientists. The

mani sii of the hum

come from God, OY
form the chicf interest of all

aniste.

the bu
neonceIn f0r man himself

that all jideas
fate nust alway®

conccri for
abour and the distribution of

and his
the zreab uncolved prob-

technical endenvour s,

e organisation of 1
ations of ou
i, we are moved by 8
, 1973,

l1ems of th
r nind shall be a

¢ tho cTe

mankind"
oxford Univ.’ress

ds— 1In order tha

d not & curase to
Tmme LOW

goo

plewsing an
CCLishiCh SULARS .

p.iszo

I 30
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o thﬂt 15 tOO (1801) 1’01‘ WOI'dB . The Sciellti
t 18

as human as an
S yone elsc, possessing the same h
uian natur
e

as vt of the non-scienti
- tist, and dee
Ply concerncd
with

the sane problemns tha
] t concern the no
Nn=gcientist. Th
B e ten-

chexr of LELT for technolo
gy should have a 1ij
ving interes
t

in lknowing about science and scientists, and th
’ € urge to

read the scicnce classices and t
he masterpie
ces of literg-

ture in the domain of science.
(i1i) The teacher of ELT for i
echnology is not
an instruc-

tion manual. Technical exposition is both an art ang
1d a

gcience. Merely telling the student t
24 10w to express
s+ CXpose

and write is like tclling one how to drive a car and i
10w

to operate the gears and the controls. A driving les
son to

be of any use should be conducted on the road with th
e

learner at the wheel. ELT for technology now places emph
pha-—

gig on fundanpontals and fornat. As G.F. Paskusz? says
no matter what the spceific tecbnical writing
ticular college is, nor by whonm agﬁiﬁ;g:ﬁgogivity
tain that a considerable portion of this aet{ W
will bo centred on such English fundamentals as gpelfi vity
and on communication fundamentals such asn%h
e

and gramuarl,
structure of comnpound sentences and of paragraphs.
a to a circuits or dynaéics Sgégse

gcituation may be likonef 0

in which a large part of the effort is concentrat

metic, ”Rilgebra, and & bit of calculus. ed on aritnh-
is too often taught as if it were a

comnmunication
he teaching emphasis is on fundamentals

science, that is, 1
Communication is a combination of art and science; and
it should be taught by repeated applica_
r various secis of constraints, the

l1ike enginecring,
tals unde
tion to any particular problem being

"Yet,
at any par
npy he cer

tion of funagnien
exact form of the solu
the inmedlate logical congiderations."

dictated by

So the emphasis has 1i
The teacher cennot have mastery of the art of

position in sol-

ghtly to ghift to application of the

fundamentals.
applying the fundementals of technical ex

on Enginecring writing and Speech,

IRE pyransactions
July 1960, p.60,

i.
Volume EVWS=~3, NO.2,
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into

ving cxpository problens it he hag hinsely not put
Practiece the principles

® he 15 tenching by his omm writing

#¢ sbould have proven proficiency ip eXposi tion

hae himgelf sone through the writing will, ang lLas SEer
. en-

Ced the problems encountered in suech a task,

he cannot yy.
derstand the expository probleus of the student,

Only then
he can rise to any oceasion to aig the stude

nt to app]_y the
Principles of exposition and coumtiunication,

(iv) Ag a society becoues more and niore technologically
Priented, the level of the general education jn the sciences
and technology gets raised. The level of the generay e duca-

tion in the sciences and techunology of the teacher of ELT
should be higher than the couwnon ievel. 7Tg play thig role
effectively, the tcacher of LELT for technology shioulq pe gias

forued of at least the baslic concepts of 8cience. The esgen-

tial property of the basic concepts is their'elastioity and

their funection, namely, they facllitate the understanding

of new concepts. By elasticity, I mean, if one hag conprehen—
ded a concept, he should be able to transfer the appliecation
of the same concept tn various other situations to under-~
stand new cxtensions. The concept to be useful must pe elicit-
able in a variety of gituations. The concept of centrifugal

;1 be elicitable in order to under—
‘or instance, must
force, for 1ins

h scapo velocity ol a space~craft or the function
stand the ¢

emission from an atom. Only 1f the teacher pgg
of electron

ncepts of science with hiw, aund is able to upger-
the basic €O &

y ¢ g C p ] elIlS, he Caitl be
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il L i v - 5
n cfiective tcacher ol ELT foi tecimology. If, T 32d
=) s TOor insge-

tance, the
R student hes an exposi
¢ xposi tory probler
et related to ti
re

simnle nenduiutie The tea 4
; ne . acher of ELY for t
eclmology slioul
d
he ablie to comprchend the working of the simple pendul
i uluni.
lie will be able to comprehend it only if he has a el
: car con-

cept of the following:

(a) conservation of energy,

(b) gravitational force and its constancy
2

nat caloulus offers solution to simple

(e) rnowledge b
di flerential equd tions,

ng’frequency and auplitude, and

(d) deupi
(e) periodic and aperiodic moveuents.
The law of conservation of enerLy is maintained in
The pendulun is a device in which the

the simple penduluie
s 18 gubject to 3 ©
weeen potential cnergy and kinetic

oscillating mas ertain amount of energy

js changing bet

which
energy e The {requency of oscillation dcpends on the gravi-
tational force on the MBS It is a constant for a cons-—

1 force veries with lati-

the grayitntiona

tant place for
ping 18 the rcason for the auplitude of the pendu-

radually and cou
jould oscillate indefinitely. Fre-

re

tude. Daul
e to a stop. 1If there is no

o reduce i3

pendulum st
re salle concepte

lum

danping the
expressed in different

ncy ang tine a
out resorting
eriod which i8 t

n can be calcul
d not know calculus but

gque
to a gcale. Freguency 18 the in-

foris with
he tiwe taken for one

e of the time P
7he time takc
for tecimology nee
s help we cail find the ti

vers
ated by calculus.

OScillation-

cacher ©of ELT
ne

The ©
w that with

he should kno it
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I'or 3 - 1 i3
¥ the Gisidy speciiie tasgk that the teachex of I
' - LT

period.

for tecimology has to perforu, he hos to be oriec "
nted to

the technologieal wilicu. We have seen that the inst
¢ instruc-

vional syste: 318 an engiueering system. The engineer of

= - 4 e 0.
this systen is the I

Instructor. The t

. eaciter of ELT ¢
or tecino-
logy dircets his instruction to the cngineering of ti
=4 = ie

structure of the expression of the thougiit to fit the st
* struc-~

ture of the thought 1tself., lie cannot therefore be con
:Cli¢cerned

only with the correctnese of the former and not of the lg-
tter. Lven if his business is to teach language and not to
teach science, he should know the basic concepts of science
to bedble to evaluate the correctness of both the structure
of the expression and the structurc of the thought. For
instance, the statemenis "Motor-car engines mey have four,
six, or cight cylinders. These cylinders are usually mountegq
in a cylinder block on top of the engine" are grawmatically
correct but the content of the second statement suffers
from & technical misrcpresentation. liaving said that the
cylinders are constituents of the engine, they cannot be
‘on top of the cngine' and yet be an lntegral part of the

engine. This nisreprcsentation has occurred because of con-

ceptual inadegucy.
The teaciier of ELT for technology should know nos

Just how Englisl functions in technology but how to teach

those functicnal aspects. Now English funetions in technolo-

gy has been almost thoroughly explored, but, how to tecach

the functional aspects of English in technology is another
matter. The view held hitherto in advanced education that
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changing. 1 i i Y2 o
4 pid it is one thing to kn()\,, end nnotl
~ 1exy thin to
o

teaclhh what is know
iowvn. Although teaching presuppos kn
cs owledy
Le

01) e . » s ¥ - s ry 3
thice content, Inowledge does nut iecessaril
- ' o Y predict i
teoching ability. peaching in this particular fiel )
field is
painly centred on training. ¥
re There is a two
-phased functi
ion
regquired of the teacher of ELT foxr
i technology: o
t one is to
da ol the student through the imporxtent t
< crYyi-—~

train the min
so thet the mind of the student is sub
sub-

tory of porccption
jous phases of thie cognitive functionin
' £

jected 1O +the var
ption of intoruatio
the other 1is to provide ithe linguistic

n to problemn=-solving in the do

{rom recc
wain of teclinCloLYs
ability that would enable the perccption of the student to
the point gt which unders tagding of the various elements

r yolationsiips constitutes & wiified understandi
. ng

and thel

that approximaﬁes to what 18 communicated without any per-

cep tion gap s Foxr this pighly complex task tlie teacher shoculd
rojecting the working of his own insight

poyience in p

ques of using the language. In order to be

have ©X

by the teciti
caching to the cognitive level, the tea

the b
should have 2 deep understanding

able O gircct
o for $ochnol oLy
o know how to direct

chexr of EL
e needs 1

ing.
e the student to organise mid

gnitive func ti. on

of ¢€o
o as 1o enabl

s B

the ieaching
perccptual
n oraer to achie
y vague and unstr
¢ so that the cognitive

patterns of the gignificant elements

re organi se
ve insight into the problen
1

gituation 1
e 2 previousl

of a
uctured area begoune

now Lo mak
and specifi

red
roconstruotod af

cogn
ford insight

gtrueture
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| It is time that secience and cngincering | 3(1‘
with nmarked ability in Englisi are enticed-tj Zraduates
troining thet would make of thew ideal teachcrf“ke e

' S o 2 »
technology. It is a happy sign that alroady fiv o
teachers ol Lnglish in Lngineering colleges "ndclpcrccnt "

} =SE nstitutes

of Techwmology in India have the wasic degrcee 1in .
mnalkke a begiiuiing jii the right circcewvion fhe exi jcxence. B
) , Xisting Fa ‘
shiould be given opporiuniiies Ior recelving traini o
B YL
tosk oy BLY for teclmology through Specialj e
- sed

speeciflic
SuL.uer institutes hele Tox tiei to give tien the
orientati
3 Y8 r z : : On
to the tLLhHOlOglcul pilieu and the training for thei
. . eixr speci-
K - - 4 - ge-y | R ¢ )
fic task. The curriculuin for such a progxamie should
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exposl tion
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ciice, geientific culture, sclentific e
XpPosi-

concepts in sci
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{eciniol 0Ly how to teach what has ¢
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y applicable 1o LELT for

tion, Inglish a8
nte of ELT for

cowmpone
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be taught, and
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hat has recently

Educational tec
t is destined to

mnology is @ concept t
energe as the great central

Lecoume current.i
fne concept is the result

cipline of the
acih t0 education.

ich was appointed in 1967 by

nupane dis futuzrce
systens appro the Notionil Council
Pechn0loEY wht
ate 10Y fducatio
jor new development in

on and evaluation

of the

of Lducational
n and Science of the

ry of ghe St
& deiined tids wa
ts applicati

the gecreta
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"ghe developuen
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pducation as
techniguc®
is the applicat

the process of

ol systetid,

punan learning." It
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g o
ledge about learning, and the conditions of learning, to
4

improve the effectiveness and efficiency of teaching and
treining. It is conecerncd with providing appropriately de
sigzned lecarning situations which bring to bear the best
means of instruction for achieving the objcetives of the

teaching or training. Educational Teclnology is often taken

to mean the method of presentation of Closed Circuit TV
]

Language Laboratorics, Projection Equipment. This is an in

portant aspect of educational tecunology so far as tihey make
a controlled contribution to improving the effectiveness and
efficiency of teaching and training. The prime concern being

inproving effcetivencss and efficiency of teaching and train

ing many other factors have to be integrated into the teach
ysten as training of teachers, choice of equipment
9

ing s
what is taught and how it is taunght, the contents and strate

gies of teaching; the social organisation of teaching-size

and types of grouping, organisation of tecaching personnel,
gocial climuio; and tie physical arrangeuent of the educational
tplant'. paucational Tecimology considors the best means to
the atteinuent oi educational objcotives. Iuproving efficien-

cy is an acknowledge
ational tcchnology ueans (1) decreasing the

d object of technology. This concept when

applied in educ
nieve particular objectives; augmenting the

time necded to ac
capaciiy of individual
learners taught, without reduct
learmning, effecting economnies in financial cost,

Educational teclmology is not confined to teclmiques
with or without mechanical devices. It is an

better, the study of sciences applieable in

tcachers by increasing the number of
ion in level or quality of

of instruction

applied science,
the field of cducation-the sciences being soclology, psy-

chelogy, electronics aids, lighting, printing, photography,
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acous Sy anagen "Cl ' 11 di i
gtlcu,managcment, alcuitectulc,bulldlng SCience, ergono=-
mics (study of man in relation to hisg working cnvironuent),
systeus analysis and conuunications., Lducational services

have couwe to assune such proportions that it has become ne=-

cessary 1o resorit to the technigues of wana ement which are

now indispensable for the efficient running of large-scale
industrial enterprises. Educational enterprise has to e

trecated in terns of large systens of ven, machines, nate-

ri:ls and money for the attelnment of objectives that are
clearly specified and lknown in advance. %he teacher, the
equipnent, the aids and the bulldings hove to be regarded
as a complete man-maciine system in which all the parts st

sinul taneously be deployed to achicve an optimum level of

operation for tiie benefit of the student. Educational Teehno-
logy studies the interaction of the techinological situantion

with tie desired sociological pattern to uweet to-day's de-
mand for the edueation of children and adults. The rani £i co-

tions of this man-machine system are varied as they are far-

reaching.
The systeus approach views an instructional situation

in its entirety withh all its ramifications, with all itg

interior interactions, with all its exterior connections and

with full cognizance of its place in its contexti.

Secondly, foradeanced progranmes in Engineering Coumung w
cation as in Bnglneering communication IV couprising scienti—
fic exposition in speech and writing a system of joint func-
tioning of the bepartment ol lknglish aiul another Depariment

of Lnginceringz/Technology should evolve by which the teacher

of ELT and the Lngineering teacher are available to aid the
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student in the preparation of the teclmical papexr and in
tiiec delivery of an oral talk on a topic of some special
area in wvideh he is working and suggest reading uwaterial
to document his paper in acceptoble bibliography. The gui-
dancc of the teacher of LLT for laye-out, organisation and
Liaglish usage, and the direction of the Lngineering teacher
in the techinical content and vrganisation,and their com-
bined cvaluation for grading as wcll as for offering criti-

cal coumients would provide the student witi valuable help
thot wonld greatly enhance his perioraance. It would algo

provide the two teachers opportunities for learning frou each

otlier.
writing an engineering paper is becoming an intrinsic

paxt of the engineering work, rather than a nore recording
of results. The tceclmical paper is emerpzing as an extremely
valuable instruwent in the techinological world. It facili-

tates the high level technical activity by the orcanised

and methodical ueans of coumunication offered by it. It guides

intelligently in making decisions in areas covered by the

report. The change in the role of science and technology
from a significant source of power tgni mnajor instrument of
power neccssities that our geientists/tecinologists need
gscientific information not only to equip themselves f£or their

function but for the perfori.ance of significant duties that

gociety has assigned to them. As these duties consuiie more
ts and technologists would be coupe-

ond more time, scientis

a to seel help for writing ox cditing their technical

1le
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papers. The day is fast approaching when there is going to
to be & heavy dewand for personanel with the gqualifications
and coripetcney reguired of the tcacher of LLT for teclno~
logy. The notion that they belong to the huwanities will
disappear. Their professional fuuction and role will be re-
cogniged, appreeiated and required by industry itself., Thig
has already happened in advenced countries. When this ba-

ppens in India & lheavy premium will be placed ogﬁhose who

play their role with a high degrec of cxcellence.



Chapter XII

CONCLUSTION

knglish Lonjuage Teaching to studente of Technology

in India has so far not been purposeful as it has nog been

related to the functional necd of tlhe lenguage for

tecimological education. Lnglish Language Teaching has

been the time-honoured programue with no definite ana

well=defined object as revealed by the striking similarity

of its curriculum with the curriculum for the Generxral
enthusiasm hos been

nglishh teaching prograuies. Sonie
displayed of late by a few in evolving an English teaCHing

programue for technological siudents by presenting English
through tlhe rnaterial oi scicnce and technology, Some others
have resorted to some 'Structural lLiethod! of English teach-
ing by prescnting the étructures and static eharacteriotics
of the Englisih used in technology. Yet some others have
conservatively cluiryy to the conventional view that the
English language has an entity apart from the subject of
techmolosy and thet hoth cannot be taken together, They
belicve that the traditional Unglish teaching Programme ig
good enough for teehnelogical edacutton. Such discordant
views on the puwxpose and practice of English teaclhing when

blended with o cerxtaln amouitt of politiocal bungency have
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turned the entire prosromue of teaching knglish to techno
loical students into o fruitless activity.

My attenpt in this context hag been to express a

detinitc theory and proposc a practice based on the s tudy

Of the existing situction and data aveilable, I have pro

¢ccded througa tihe study of the problem of English Language

Yeaching in Tcclmological Lducation in logically sequenced
steps and deteruined that the fanetional nced of the Inglign
language for tecunology is distinet aang definite; and

natiematically analysed the probleu to arrvive at eupirical
formulae; and expressced the results of my study in scienti-

fically tangible forus with Illustrative grxaphs, charts,

models and tables.
The fTour distinct parts as presented in the Block

Schematic at the beginning of the thesis constitute the

preceding eleven chapters as a logical ordering of the theme,

The thesis bogins with an exposition of

A - TECHNOLOGICAL EDUCATION IN INDIA (Chapter I), and moveg
to the examination of

ENGLISH~TLE INSTRUCTIONAL LANGUAGE, THE INSTRUCTIONAL
CONTEXT, AND THE EXISTING CURIICULUM (Chapters II,

IIX,IV). The third part comprises the
MATHIRATICAL ANALYSES OF THE IMPACT, THE FUNCTION, AND

MHE DYNARICS OF THE INSTRUCTIONAL LANGUAGE IN THE STUDY

OF TLCIHOLOGY {Chapters V,VI,VII). And the fourth treats

the
PROPOSED IRIGLISIH LAUGUAGE TEACHING O TRCHNOLOGY

(Chapters VIII,IX,X,XX).
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haracter of tochnulogical

i -

The history aad prosrnatic ¢

eductivia with particular refereiuece o InqQia (Chap-

ter I) siaows thnt science and tecimology

naving be-

CoLie Lo priuary aeed for India'g econouic and gocial

pro, rees, India requires that the cducational systew

cirsures an adequaie supply vy scicntists ang tecltlom

logilots. This has nceeggitated the Ye-organisation of

the curyiculun, aind the selection aind cducation of
younyg people as potential additions to tiic nationts
tecliical manpower, in order to mect the need for go-

cial relevaince of the educational scervices, The rapiag
increasce in thc nuubexr of enginecring institutions
gnu institutes of tecimologzy and in student enroluent
to then reflects tho phenownenal yrowih of technologieal
cduaecatvion in the posi-=independent pexiod in India.

B -~ English as the langnage of iustruction oix techmology
in India, nocessitaded by e Listoricel aceident
(Chaptler 1I) is serving as a pole to vault over the
tecknological gap between India and the West, waever,
the refexcico to Eaglish &8 the 'window on the worlq!
when applied to the comtext of téchnological education

is nogﬁnant to gexrve 88 merely a library language. Ip
India, in tochnological cducation, the English Lunguage
is the nind?'s eyve not merely to look but to see,

3 Accep$1ng.thc fact that English is the language
of inptruetion of technological education in India,
she ocxamination of ithe instiuetional context (Chap-

ter III) shows the context lg distinetively differecat

fron the context wihich calls for mglish Language
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Teachin; ag a foreign language, 1he analysis of the

existing Inglish Language Teaching curriculup oficred

in technological education in India (Chapter IV) shows

that it is non-discriminating.

C= The exominetion of the iupact of pProficicncy in General

Lnizlisgh on perlormance in technolopical study by liathe-

matical Analyses (Chapier V) which is distinguisbed for

the vigour and nenetrotion of iis logic, for i1ts high

seriousness, lor its couplebe objeetivity, ang for its
utter dependability, underscores the following 8triking

behaviour itrends:

1. A MIGH PROFICIZNCY IN GENLRAL ENGLISI IS NO INDIGA-

PTION OFF A CORRLSPONDINGLY HIGH ELERFOIGIANCL IN TECIZIO-

LOGICAL STUDY; LIMILARLY A LOYW PROFICILNCY IN GENERAL

ENGLISH DOES NOP WECESSARILY PREUICT A CORRESPONDINGLY

LOW PERFOIQIANCE 1IN TLCHNCLOGIUAL S19DY.

2. THEE COURELATION BETWEEN PROFICIENCY IN GENERAL ENGLISH
AND PERFORMANCE IN TECHNOLOGICAL S1UDY OF YHE ADE-
QUATE CATEGORY IS WEAK; WHILE, THE CORiELATION pram..
WEEN PROPICIENCY IN GLNERAL ENGLISH AND PERFORMANCE
IN TECHNOLOGICAL STUDY OF FHE INADEGUATE CATLGO
IS BOTH IIGLI AND SiGNIFICANT,

3. THE RATE OF CLANGE IN PELFORUANCE IN TECHIOLOGICAL
SUUDY IS INVERSLLY AS §IZ PROFICIMNCY IN GENERAL
ENGLISIl. SPATED OLUBRVISE, STUDENTS WITH HIGHER PROpy.

CIENGY IN GLNLAL ENGLISH HAVE A 1ORE STABLE PERG

. FORMANCE IN TWCHNULOGICAL STUDY.

Thege trends of behaviour arxro nog only sig

nificant
in themselves but scrve as guddelines for the kind of



) , Kl
Irocraurzes i lie i : J*L
T 308 in tle iastructional language ¢o bo ory
| OIfered
11t technologsical cducation,

A ,
pertiient issae raised erein is-1f ¢he object
Jec

ol the Imglish Language Teaching (coro) ig to cnable 4
3 e the

tearner acquire lluguistic ability for doinug hyg tocl
e cliiow.

tozical siéudy, does iv iuply that  ihe lecrner who gg
: 2 es

HO¥ do e progsramie in lmorld o

abie to do his tccimological study well? My study has

showil that a sizable nuuber of students with inadequat
e

proficiciiey in General cnizlisih arc able o do their tecimo-
logical study as well as those with adequate proticiency,
IFor this catogory of siudentse

THERE IS A HIGHL COLFFICIENT OF CORBELATION BLT
GIalBEIAL  LNCGLASie AR PERFOIMANG: I

VELN

4.,
PO ICIENCY I
TICHNOLOGICAL STUDY. THOSE VIO ARL MAKING PROGRLSS
Il TULE BAKE~UP INGLISH PROGUAMIE oifered to thig
cotegory of gstudente to make up the linguistie defin

eiency, D0 TIE TECINOLOGICAL STUDY AS WELL AS THOS i

WITH ADHQUATE PRCGFICIENCY 1IN GINERAL ENGLISH, AND

PiIOSH WHO ARE UNADLE T0 COPL WITL THE LAKE-yP ENGL 15}

PROCRAMME ARE UNABLZE 10 DO TIHRIN THCHNOLOGICAL STUDY,

It 1cads to the infercnee that TUHERE IS 4 CERTAIN

5.
TN PUOFICIENCY IN THE INSYRUCTIONAL LANGUAGE
wired T CALL THE TIRESHOLD PROFICINNCY REGUIRED FOR

PUnSULNG TECIETOLOGICAL SWUDY, and, 1% 15 found that
as the inadequate stream attaing e TURESHOLD PROFI-

CIpicYy, theiyr perforuance in the wajor study rapidiy

improves.
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TIIE probe has highli
{ zhlighted AN INT
EXACTION BETwW
L TWEEN

[ %)

5’ IUDY 01;1 TEC.‘ENOLO(X:{ ALJ l'[ -
L 1

r a TAM ) h R Y
{HE NATURIS O AN EXPONENTIAL FUNCTION It 1
. 185 been

found that TUE STUDY OF TECINOLOGY THROUGI ENGL
INGL 1 SH

HAS A POSITIVE LFIECT ON THE PROFICIENCY IN GLN
i NERAL

EMGLISH TiE INSTRUCTIONAL LANGUAGE. I CALL TIHIS
ACTION, TAKING PLACE IN THE LREVERSE DIRECTION AS

RETRO=-LEFFECT OF THE SWUDY OF TECINOLOGY. This'RETl:)HE
EFFECT is partly respousible for students with in- ]

adequate proficiency in English for periorming 11
4 we

in the major study.
PIE RETRO=-EFFLCT of the study of technology on
A PYO~

ficicney in the instructional language is signifi
Ticant

because of 1{s FUNCTIONAL character. The language

abllity being acquired through this RETIO-EFFECT is 4}
1€

very ability necded 1o studying technology. This
ability of the functicnal usage of the language de-
¢ith the study of techmology, and is

velops along i
the lingulstic mastery in the

directly dependent on

nal language of the instructors of the

instructio

subjects of tecinology »
The FUNCTIONAL cihharacteristic
has determined what FUNCTIONAL

RETRO-EFFECT, in tuxm,
I define FUNCTIONAL ENGLISH (Cigpter VI)

ENGLISH 1IS.
that brings about the understood-

as the language

of the language in the

in other words, facilitates

undexs tand activity,
activity on the part of the student tO understand what
derstond. FUNCTIONAL ENGLISI

the teaclier wants him to un
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gete

Engzlish Language

ive douaine
The pynamics of FUNCTIONAL ENGLISH for the study of
Vs repregente

y VII) analogous
al education, demonstrates the

cornit

a through a viable physical

¢
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model (chapte
tcchnologic
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to the instructional
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and how at the
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ncy in technology by a DIRECT
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oper

influence
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y in FUNCTIONA
efore foru il

EFPE

proficienc
e essential

phese 70 effects ther
oporating parnmcters of tho instructional systeu for
technology . 1t is seen from the physical wodel by
that:
and the facul ty

analogy

/oy ame student with @ finite capacity
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a8t the THRESHOLD PROPI -

¢ of instrucyi on;

for learaing reguires at jo

CILNCY in the languag

(1i) the RETRO=EFFLCT of the study

0L tecimol ogy im-

proves the linguictic proficiency jor the study or
tec!mology;

(11i) the intake of abstract technologicajl content

inseparably contained in FUNCTIONAL LANGUAGE ig de-

pendent on the "WINDOW! on the linguisije barrier,

that is, on the yroficiency in FUNGTTONAL ENGLISI,

which, in turn, is related to the language absorbeg

or assimilated both by RETRO-EFFLCT and DIRECT-EFFECT;

and,
(iv) TUE RATE AT WUICH PROCICIENGY IN FUNCTTONAL
LANGUAGL INCREASES _j% IS A FUNCYION OF (a) 1up pagg
AY WHICH THE SWUDLNT UNDERSTANDS THE FUNCTIONAL
LANGUAGE OF TECUNOLOGY '€ ©¥O!, and (b) THE co-
EFFPICIENT P ' OF INCREASE IN PROFICIINCY IN Fuyc.
PTONAL LANGUAGE FOR UNIT LANGUAGE OF THCINOLOGY UNBER-
57000, Ead.f- g d'g?g'Fj
11.  TUE MAYUEMATICS OF THE PHYSICAL SYSTiM, BY SUPEh-
POSITION ON 'iE INSTRUCTIONAL SYSTEM, IAS RESULTED
IN FORMULAE TO DETERMINE (1) THE LINGUISTIC PROFICImy.
cy ' @' AT A TINE '%', and (2) TLE TECHNOLOGICAL
;1A' AT A TINE '¢'. THE EMPIRICAL EQUA-
PROFICIENCY ‘ T «y 5Pt - a ()T =T e‘?{Fb
7IoNs (1) @ = Bo € an | 0T1
HAVING THE SAkE PO SHOW THAT PHOFICILNCY IN FUNC-
PLONAL LNGLISU AND PilOFICILNCY IN TECUNOLOGY INCREASE
AT THE SAME RATE. Stated otherwise, THE CORKELATION

€ ' ' ENGLISH AND
(CINT ROPICIENCY IN FUNCTIONAL
CORPFICIINT OF vk
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PROFICIINGY IN TECIR
TANCY LN TLCINOLOGY IN A TIME-VARYIN X
YING CONTEXT

IS PLUS ONE.

12. It is observed frox
crved trom the equations that jg the i
inidial

proiiciency in IUNCTIONAL ENGLISH is nil, tp
» tlere caamot

be any improvement in th i
¢ linpuistic i
proficicncy
» and,

iL N - iy TS .
if any of the factors of ihe exponent is zero "
y the

linguisiiec proiiclicney reweins at the initial
1al level
As the rate of iwpprover i i )
caent in linguist
ic profi
-ciency

ig considerably influenccd by th
¢ initial profici

lLclency

?

for rapid progices, with a givon initial profici
iency

in PUITCTIONAL ENGLISL a8 well as ¢
. ag technological i
: brofi-
valucs of the factors of the exponent

tLe
paxinised. TIE ALl OF A SUCCESSFUL ACADE
DI

ciciiey,

should bve
PLAN SHOTLD PirnLroRE bl Y0 NAXIISE THE FACTONS 0
I’

TUp BXPONENT.
ZIATICAL FOWULAL DLAIVED representing the
()

13. e MIATREE
proxi cieneies inn IUNCTIONAL ENGLISH and in fechnology
arc roasonabply dependable, ZIABLING PREDICTION OF g
BLHAVEIOUR
A SELECTED GROUF «

aiction O evaluation pos gible:?
Wi PROVICIENCY IN TECHNOLOGY (CGPA )

OF Al INDIVIDUAL STUDENT AS WELL AS THAT OF
whe formulae make the following pre

14, ON TiE BASES OF
IS ON 'L TIME-SCALE, TUE EXPUNENTIAL

FOR ANY TWO POIN
INCREMENT AND THE TNIPIAL PROFICIENCY IN TECENOLOGY

canl BE DETERMINED.
PLOPTCIENCY IN TECINOLOGY AND fHE EXPO-

Iy THE INITIAL

W, TNCIMSINT ARE KNOWN, IF IS POSSIBLE TO PRE-

15.

I‘;&’ TI&
ANY OTHER POINT OF TIME.

pIcT THE PR OF{CIENCY IFOR
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As data for the U i 348
chaviour in IUNCTIONAL LHGLISH are
not available, prediction 1s not possible tor th
| e
belhviour of gitudents in FUNCYIUNAL INGLISI. liowev
tlic for.ula 1is applicable to bebiviour in the Maker’
> Make-

up knglish programme which is IUNCTIONAL in cha t
aracter

i 5 . 381 Ko -
n that it leads the student to the TURESHOLD FROPFT

CI NCY.
As the matheuctical derivations do not account 1
or

the soeturation phenowmenon, prediction is possibl
e

only for the initial scuesters.

The insitructional language boing the instrument for
cognitive activation for the sStudy of technology
» ana
proficicney in [UNCTIONAL ENGLISIH and proficiency i
in

technology being interaciive, it follows therefron
o1

that instruction in Englisl, wiicii has for its object
jec

the definite aim of enabling the learnor acqguire
proficiency INASMUCH AS IT IS THL LANGUAGE

linguistic
OF INSTHUCTION for technology, SHOULD BE DIRECTED

70 FUNCTIONAL ENGLISH (chapter VIII), and not to Gene

ral English. The behavi
) of adeguate proficiency in General English

tion because the English is

oural trend of students

(C-i’ 2'3

is contrxary 10 expecta
lience thore is a weak correlation bet-

GENERAL ENGLISH.
ween high proficiency

techurologlcal study .
HAD A CULRICULUM BDASLD ON FUNCTIONAL ENG~

in General English and perfor-

mangce in
17 FOLLOWS T
CILNOLOGY WwOULD ENABLLE STUDENTS DO 4YHEIR

LIsH FOR Ti
qUDY DECIDEDLY BETTER THAN THOSE WHO

TECHNOLOGICAL S
ARE NOT LIXPOSED 10 PHIS CURRICULUN.



d4;
o HOT.'OVOI‘, there 1s ¢he impre<sion that a curriculun
in Englisn 101 scichnee ang tecunology, 1f baseg on

Q description of the praoperties of the languapge of
science and technolo:

i

Yy would achicve the desired op-

Ject of enabling the student do hisg tOChHOlOg

ical study
decidedly bettcer. A DESCHIPTION ON 7

HE LANGUAGE op

SCLENCEL AND PECINOLUGY MERELY EXPOSES TIE STATIC PRO-

PERTIES OF 'UiE LANGUAGE IN USE IN SCIicy AND PECINO-

LOGY. IT DOES NOT LNGAGE WHE STUDENT Iy THE DYNA G

FUNCTION OF TIE LANGUAGE OF SCIENCE AND TECHINOLOGY,

For involving the student in the dynamic

‘unetion of
the language of instyuction,

the curricuiug should pe

based on IUNCTIONAL ENGLISH,

Ce In rccent yesrs LNGLISH THROUGH SCIENCE is being pro-
jected as the right curriculum  for students of gcien—
ce and tecimology fTor iuparting linguistiec ability for
the study of science and techmology with the avoweqd
object of teaching language and not science., The

approach in believing that language can be servereg
from content is attenpting the impossible. CONTENT..
LAI{GUAGE RELATIONSLIP IS ANALOGOUS T0 MASS-WEIGHT Rp-
LATIONSHIP, JUST AS VEIGHT CANNOT EXIST WITHOUT MASS,
LANGUAGE DOES NU® EBXIST WITHOUT CONTENT. By severing
rnage from oontent, the IEnglish Language Teaching
j:uf;sulating itself frow blame for linguistically
orrect stiuctures witic incorrect content, at the
:;st of pedagogic wal functioning. The ability to
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in use 1is not jndependent of the perceptual and con
ctions. The rcevgnition of the lingiistic
serve as instrunent for grasping

the

ceptucl fun

frapeworlk has to
osides, in many cascs,

content. B
{for the purposc of ser-

the thougzht-
c pmoterial adapted

istic {rawework su ffers
cies precisely Lecause the editor

geientifl
fron unpardon-—

ving a8 1ingu

guidod by pinguistic correctness only .
¢ crux of the
for technology (chapt

study, nauely, English

hag heen
er IX), it has

coming to ih

Teaching
n showil that the ingtructional
nt for cocnitive activation for th

FUMNCTIONAL ENGLISH

amdﬂwle?

language being the
e study of

Lansultge

bec

jeieney in

ingtrusc
gy being interactive, the

tCCHHOIOQY:

proficienoy in technolo

and
jsh aimed at cnabling the learmer

ngl
acquir® linguintic profi
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rNGLISH F

ciency INASIHUCH A8 IT IS THE
o TECINOLOGY SHHOULD BE
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pIRECTED

FUHCTI ONAL
o PISSES ORDERLY RATIONALISED

oA LANGUAGY HAT
p CREATES A PARTICULAL AND SPECIFIC IMPRE-
yIND OF WHE RECIPIENT. IT HAS DEFINITE
JCTIONAL ENGLISK BELONGS TO THE DENO-
GE WAIICH IS NOT INFLUENCED BY

AS
CONCEPTS
SsSIOH il THE
DEI'JOTATION. FU
STRATUM or LANGUA
: HAMOTION

5y COMPLETE INQELLECTUAL SINCERITY

ExACTNESS Al

FATIVE

I g, IT IS MARKED BY EXPLI-

OITNESSv

UNLIKE THE CONNOTA‘PIVE STRATUM WHERDL THE 1PRESSION
wn I NOT oNLY BY WHAT IS SALD EXPRESSLY BUT
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{he primary necd of coenitive activation for i
reu—

ietie functi . .
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oral and verbal reic
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through the language symbols of ideas is
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-plane,
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components of the Englisl Language for technology, i
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gion infthat copnitive activation take
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place through language, and expression in language i
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Nneeds
provided for are thought of as three differ
ent
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The primary necd of co

I‘i..;tjC .fwlc tj Q i ’ i :5’ Y
L ¢ s >

i‘l ]lct i i ﬂ i I 4 I t‘ e

mentao. ati ]
tal operations for perceptual ang conceptual acg

tions. The secw i
. 1d Dbasic nc : i v
need of language is seyp cd

4- - : .
by the other prong functioning as instrument of s 17
) el f-

expression for coumunication, through the established
oral and verbal referents, through the word-order

and structure-order of the language systen, turough

the mechanics of the language, so that the denotation
conveyed through the language symbols of ideas is

well defined. The two functions of language, one at

the ideation plane and the other at the word-~plane,

al though developed and strengthened by two sets of
components of the English Language for technology, ig
synchronic in action iqﬁhat cognitive activation takes
place through language, and expression in language is
of ideas generated in the mind.The three specific needs
to be provided for are thought of as three different

needs only for teaching convenience and learning expe-~
rience. Each of the conponents of the English Language
for technology only projects a certain ideational or
that has to be specially developed

linguistic feature
strengthened in the iearner. The compartuentalisa-

and
tion of the components does not, in any way, suggest
ponents are independent. In each couponent

that these cou
ents cater to

the others interact. bven whexe the coupon
s obvious that the present is only

the present need, 1% i
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to prepare foxr the futurec. The couiponents in “eét -~
ing the preeisc needs of the learner make English

—] (=

Language Teaching for teelmology meaninsful and

pragzmatic. four cowve progranties and onc elective
prograune structured with these couponents (Chap-
ter XI) are sug-ested for offering to students of
tecimolozy~ colled ENGINELRING COMMUNICATION I,
ENGINELRING COLLUNICATION I, LNGINLLRING COMMUNICA-

TION XII, ENGINDELRING COMMUNICATION IV, AND LENGINELER-

ING COMMUNICATION V. The proposed curriculum for
FUNCPIONAL ENGLISI is so structured that it is integ-
ral and self-gsufficient without having to take into
account the RLETRO-EFFECT of the study of technology

on proficleney in the instructional language.

The schematisation of the ENGLISII Iainguage Teaching
prograunes in tecimological ecducation (Chapter X),
should provide for a testing wmachinery for categorising
the students at input on the basis of the THRESHOLD
PROFICIENCY whicelh is the pre-requisite egsential
required of the 'subject'. Such a test should be eriti-
cal in the sense it should test whether the student
has that minimal proficiency in English that would
enable him to begin the study of tecimology tiarough it

go that a cycle of self-action that is a regenerative
cyecle forx leaxrning tecinology 1s started. The cate-
that does not pessess the TIRESHOLD

gory of students
PROFICIFNCY neced to be provided a MAKE~UP programue

to make up the deficiency.
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D 4~ Lnglish Language Teaching for technology needs a

flew type of teacher. ME IS THL INGINELR OF THE Ins-

TRUCTIUNAL SYSTLM IN ENGLISH. iL IS REQUIRLD T0Q
DIRECT LIS INSTWUCTION TO 1UE INGINELRING OF THE
STLUCTURE OF TUE EXPRLSSION OF THE TLOUGLT T0 FIT
THE STWUCTULE OF THE THOUGHUT ITSLLF. lHe cannot there-
fore claim to teach only language and be unconcerned
about the thought. There is a two-phased function re-
quired of the teacher: Unc is to train the uind or
the learnmcr through the luportant territory of percep-—
tion so that the wmind is subjected to the various
phases of the cognitive functioning from reception of
information to problem-solving in the domain of techno-
logy; the other is %o provide the linguistic ability
thot would enable the perception of the learner to the
point at which understanding of the various elenents

and their relationships congtitutes a unified under-~
tanding that approximates to what is communicated with-
s ng

t any perception gap. lie necds to know how to direct
ou

teaching so as to enable the learner to organise
the te !

tual patterns of the significant eleuwents of a
erceptua
’ 111 ordei o aelhiiceve insight into the problem,
gituation, 1

ake a previously vague and unstructured area
how to u

gni tively structured and specific so that the
become cCO

ted and reconstructed
tures thus crea
cognitive struc

a4 insight into & gituation, or guide action to
affor

p1ediwm of language. To
through the mediui
solve a problem,

a ground-
i he necds 10 posS8fess

1e effectively

play his ro
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ing in Logi i
£ic and Rietorie, the Scientifi
€ ¢ culture
H

00 H ‘J ‘I 0 lt ﬂ I

sl i £
cntific and teclhmological ideas that are
e coming up
every day. '
ry Yo It would be a great advantage if he hp

L

It is time tha ]
- 1at secience a i
nd enginecrin
g graduat
es

with marked ability in bnglish are attracted to talke
up the training that would wake of then ideal teachers
of the English Language for technology. The change in
tlhic role of science and tecimology frowm a significant
gource of power to a major instruwent of power nece-

sgitates that our scientists and technologists need

scientific inforuation not only to equip themselves for

their funection but for the performance of significant

dutics that society has assigned to them. As these

duties consuize nore and more time, scientists and techno-

sts wonld be coupelled to seelk help for writing

logi
editing their technical papers. For this task the

or
ish Language for technology is

new teacher of the Engl
oine 1S professional function and role

appreciated and reguired by

S

the right per

will soon be recognised,
. When this happens in India a heavy

industry itsclf
who can play thelr role

premiwn will pe placed on those
gree of excellence.

with a high de
I AS INSTRUC-

e that my enquiry into ENGLIS

I hop
CHNOLOGICAL EDUCATION IN INDIA

7L ONAL LANGUAGE IN TE
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bringing into focus strilking behaviour trends, signi-

ficant discoverics and interesting enmpirical predic-
tions, und the findings based on them would becowe a
solid base for new directions in teaching and learning

the Inglish Langucge for Technological Education.



W o= Tyws
. o = X =0T 3 L.t e ~ o +
. P “Ler “ine = .
l v —l-.:s - { 4. ’l . - - "v—f!.t '.:.'t-'.Tr e
3 ¥ .- -~ o ¢ e S TR v SaLe S r&lat
) 1 dcztior,
S 34 g, .o = -2
\
_--‘_‘_‘_-_-_‘—_—-_
E T - »
' : 2 Ity ‘townsvilla;
< i CL vy R ~ope . m ) g ‘,»_
; I LA OER F B Y Irstract Lon 2t scroel we s "’-Crnacular/En,_ 142t
e L - . . ~ . S-S,
Pelisn is o -pkrr mften/mccasionally/never at home,
=0 "lt,"‘ il:-\ ] (’: ’ ~rny TEC \’:lp,{i}"S/OCCES.‘.O!’!aJ_ l)"/}"ﬁl"el}'//r}\:x\‘
= -~ [; d - 4 *
" I Snglish,
» f . . f o " ' /
Y IOW nrgrea scurece of study is Humanit1¢§/uCl@ree/
~-‘, ‘: :
-
-, £, - gr— : - 3 . . - _ N . 1|f\ ]
PUrscs; fr _m 13isk tiken sc £-r are SNGL AOil)nﬁhl AL
< e Al 2/E8RGT LllL.
“ ~ . - ) S e .
" fou fourd wiGL .C11/ebGL 4lll/ whGL “llk/diui .
. . -4 nial.,
. anC r‘({lat{.(j to your nceasf/not at all helfld
- ~ r‘ ~ = _ . - = -
' WGL 113 WeS he;pful/not el oful Leceuse
od/tad, or relevent/irrelevar:,

‘2) the content was EC©
and
(L) the ouslity of t=aching was good/bad.
“s Eliop 4ll2 was helpful/not Fzl»ful bzcause
nt was EOCd/baCs or relevant/lrrel?V:nts

fz) the cunte
s s good/tad.

(t) the quality of terorine We

S ) i ‘
BNGL 4211 was h:ipful ‘not haloful becaust

or relevent/irrzlavzit,

(a) th- contsrt was gnoG/Led,

and
(b) the qu=lity of tecaching vas good/bad.

Students of science and engincering do/de not need to

————
——— i ——

Study litarature because
. Ir they need litersture, the content should Le —-=---

3. For technological education in India, knglish is

(a) very essential.
(b) is rather essenti=sl.

(¢c) not at all necessary.
r heving the procrsmes as they are withonut

4e Do you favou :
changes? Y35 /NO
. You favour oNGL Alll/ENGL ﬁllQ/iNGl A2l courses as ther
helpful for technological #ducation, ard sugg st elini--u
the rest from the curriculun.
A. Do ynu favour the same nuvisr of courscs in terms of tote!
' Waeldak but sugg cst skifting ths emphasis to

€ +
- I



.}".\ qu p

1-(a)

8 (D) glitter

O

10, Dasi /=0
7 vigs e

T

‘L'.‘

/‘PPLNDIX 3
Dmesh, Miliaw Mtks .
~ N

352

worcd or exprresion

Tick tre letter against the
wiick ~1rers the cr-e 25 1he wovo in ceritel letters.,
Lhe Iirst orne has Leen done fov veoy. i6)
1, FR.C L@) smooth (B) absciute

) rrmctical {v) Ycokisk

- - 1““ { ‘S
Q. ATEDRCUS - (a) manv-sided (B) curcfully divided
(C) multi-heacded (D (kﬁtitﬂ;e/ﬁf water

3. AULCCY -_,)7 arvirgghental study cf organisms
(B) ctagy Df rusincss (1) doctrine of
fircl Caas-o (D) science of family

life
L. TURSID ~{.) insubordinate () distended (i) mw”
(D) discimilar
5. VIABLL -{(u) not excusacle (3) open teo corrupt
influcnce (&4 .u51ij)(u1ver129d

(U) capailes of living ‘ﬁ(//
P ugky (C) formless
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~0e1st must #lse te 2 physician,

torastsd in the housing conditions of

2ist 1s
ncrorio s for thelr good decds.,

rc senevolent.,

Cors 3,~,7,8,2,17,11 arec not in seouence.

entences into proper secuence and re-
¢praph titled LIGHTHNING CONDUCTOR.(5)

r end it should Le in good connection with

rtr, &nd to seccure this it shculd be attached
zrth-plate sunk in the ecarth to a depth

v: always in wet scil.

. zn iron or copper rod or flat strip of
~uarter of a scuare inch in section.
corducteors ané lerge 2176¢S5 of conducting meterial
ide #n1 outside the building shuuld te connected to
c.nductcer.

The lightning conductor still in common use as &
protsction from lightning was suggested hy Franklim

&
1

O7er & hundred years ago.
;t runs from the top to the bottom of the building to
De protected.

order to

At its upper ond it is sharply pointed and, in or
resist the action of the atmosphere, the point-plece.
should be of cooper, thickly gilt at the peint, or of

platinnum.
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