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PECHRNTCAL, TLCHNOLORICHL, AND S0TENTTRIC
RIIGLISH (C1MPOE) ()

Te  Until very recently, the grentest effort in teaching English to speakers
0" other languares has been concen trited on Ynplish as a general educational
znd cultural subject, taught within the framework of a school system. This
kind of “inglish teaching is still of very great importsnce. However, there
now existe in addition to conventional gnglish teaching a 1~rge and growing
demand for tinglish language teaching to be provided specifically for the needs
0f a particular subject, profession or occupation; and for this teaching to
be carried on larrely outside the school system. Uithin the wide range of
voctional uses of Fnrlish we can identify a group'concerned with pure or
arvlied wcience, at various levels of complexity. This paper outlines the
nature of the knslish used for such purpeses, and touches on some of the

froblems thut arise in tenching it.

e The labels 'scientific English' or 'technical English' are often used,
thourh without beiny clos iely defined or distinguished from one another. In
frct, it is not ©o muchk the features of the snglish that determine the choice
of 17bel, but the purposes for which the English is used. My own preference

is for o Zepart distinction, between science, technology and technical services;

each of these has a smeparate function sand cen be shown to employ lansuage in

A different way., .t the same time there are a number of features ccmmon to all
three sub-divisions. Before looking nt each of these separately we should
consider what they have in common.

FUATURES IN CCHMCN L D 5T ARATE

5e  TTSL mokes use ¢f the same rhonology, the same orthography, +nd the same
grommar as do other nces of Znglish. There is no special accent for talking
#bcut science; the spelling is the same; the same pro.aouns, tenses, word-order
rte. are used, #nd so on. As to grammar, TTSE employs Standard inglish and

it occurs in both sjoken ond written forms. The vocabulary of TTSE is -artly
comron-core #nd partly special to itself. In addition to these common features,
T75i alone employs on elshorste ringe of written symbols, chiefly but not sclely

those of mathematics, which link in with the extenrive use of numbers,

1) . g
(1) This paper wns piven at the Conference of the Internaticnal ‘ssociation
of ‘Urachers of Knglish as a Foreirn Laneguage in London, January 1972, It is
based on a course on Unglish for .icience #nd echnology given at the Regional

bYnrlish Lonpusee Centre, Sinpapore, Cctober 1971,




oy deyond the chvious features of grammor, phonology, graphology and lexis,
TS i6 used in order to express a lnrpe number of concepts and to conduct a
nupber of intellectunl processes, Jome of the concrits and proc =ses are

<t ~ed with lnglish in veneral, while others ure confined to ncience or even
(o particular branches of science. Finally, the contexts in which TTSE is

used are almost alwnys specific to science, technology or technical work.

GRAMMATIC-1. 1D AHRTORICAL FL.TULN:S (F TTSE

5 In pointing out that TT5< makes use of the same grammar as do other uses
of Lnglish one is merely affirming that 'scientific English is a variety of
“nelish', But in f2ct the recurrent rrammatical patters of TTSE are character-
istic #nd nre different from those of other varieties, These patterns are
rredictavle with fair certainty, Although he is not as a rule consciously
Aware of them, the elucated native speaker of i“nglish is very sensitive to

such erammatical features as: sentence length (i.e. the number of clauses
contizined in sentences); type and sequence of clauses within a sentence, rela-
tive froquency of msin and subordinate clauses; order of the subject in relation
to the main verb, =nd the amount of variation in this sequence; number of
adjuncts (adverbial znd prepositionzl rhrases) and their location initially

or finally in the cl-uce; relative frequency of particular verh-forms {e.g.
raseive or active, tense, aspect, etc.); reference forward or backward in the
text; and several others, R, V., “hite has successfully used in undergraduate
teachinr a specification of these 2nd other grammatical features in a text, but
without .specifying the lexis of the text, to elicit an identification of the
kind of text it must have been., TT5% texts are fairly easily identifiable in

terms of these ard other grammatical patterns.

e It has often been observed, that scientific texts employ verbs in their
rassive forms to a sreater extent than most non-scien“ific texts. But it

has al=o often been stated, I believe wrongly, thet this happens because science
is 'impersonal'! and therefore it is necessary to use it as a subject instead

of I, Jou, he, she, we or they, or Dr. X. However, an alternative explanation
for nsine the passive is concerned not with a choice between 'personal' or
'impersonal' expressions, but with two facts about the rhetoric of isnglish
sentences snd the nr ture of much seientific writing, The organisation of clauses
in -n-lish is such that initial position for the subject (such as occurs in

passive constructions) is normally the strongest,

ERI
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7. Comparc these nentences:
i) The temperiture of the solution is mrintained at 60°C by a
thermostat,
ii) A thermostat maintains the temperature of the solution at
60°C.
In terms of rhetoric, sentence i) is 'about' the temperature of the solution;
sentence ii) is 'about' a thermostat. The choice of passive voice for the
verl is dictated by the theme of the text at'that roint, not by notions about

[ersenal or impersonal constructions,

SORCTTTS RYI UIDSED TN TTSE

Co Certrin concepts are common to all advanced ang complex thought, no
matter what the subject, and these general concepts sre expressed in inglish
by the use of iteme such as S LTHCUGH, BRCAUSE, 1¥, UNLV.35, UNTIL, “HRNE LR,
etc.  The scientist who cannot handle items of this kind, together with ~ram-
m-tical festures such s subordination, relativisation, co-ordination, etc.
in “nelish ernnot handle science in “nelish; but he cnnnot handle any other

diccipline, either.,

9. “he importance of these reneral concepts of advanced thought is that they
state :he loric - the rhetoric, the srrument - of the text, as well as having
rrammatical consequences. “hey do not fit into any singple prammatical category,
and it may be conveniert to call them logico-gramm:tical items. These can be
sronyed ‘nto 2 number of classes aceording to the notions they convey. There
're reroximetely 14 items, in zhout 7 notional classes (see /ppendix A); the
follewins~ examples rive only three items in each class, to serve as illustraticns:
INLING SND LeGIch:, S VNG CF TDRAS

furthermore, thus, in =sddition to cesene

CRVTHRIGE SND AL CSITION

like, similorly, as if ecenne

CAUS,LITY

because, therefure, as »n result of cecnae

CHGSITION R S0 TRAST

however, nevertheless, in sjite of v.....

RESTRICTICH
—_— ol

excert, unless, only if cecnne




1Y) OTHES5T.5

conclude, refute, suppose eseeves

EN NIRY
how bip, long, many? etc. with what purpose, to what extent?

1C. A second type comprises those concepts which are general to science and
technology but are not typically present in non-scientific English, These
concepts reflect and convey the philosophy and methodology of science. At

this point we touch on a central dilemma in the teaching of Fnglish for use

by scientists, technologists and technicians., The phrase 'philosophy and
methodology of science' conveys to those who have been trained in them a con=-
siderable set of beliefs, attitudes, assumptions, values and ethics. To the
non-scientist, the extent and nature of these ideas are wholly or partly hidden.
And yet when the scientist learns Fnglish it is almost always a non-scientist
who has the task of teaching it to hime. 1In a brief paper it is impossible to
resolve the dilemma. Cne can only point to its existence and assure the Artse-
trained teacher that being a scientist or technologist entails learning a number
of habits of thought, that these habits of thought directly affect his use of
language, and that the scientist can only function as a scientist if he learns

how to use language appropriately to these habits of thought.

*1e ‘s a rough approximation, one can summarise the scientist's mental oper-

Atizns thus: the rhilosorhy of science entails concepts of diserimination and

descriy ticn, classification, inter-relation, and exrlanation, often in that

order. (See Appendix B). And each of these concepts in turn implies other
concepts, which make up the methodology of science:-

discrimination ana .
descrintion imply concepts of identity and difference,

processes, states, changes of state,

quantification;

classification implies concepts of taxonomies, and the

co-occurrence of features;

inter-relaticn implies concepts of causality, influcnce,

snd interaction;

explunation implies concepts of evidence, intuition,

hypothesis, experiment, models,

theory; etc.




QUANTIFiICATICN
1?. Cne of these concepts thut causes particular difficulties to non-scientist

tenchers of English is quantification. It is worth noting that scientists need

“o b~ able not only to write quantities in mathemstical symbols (which forms
part of their basic scientific training) but also to understand numbers, alge-
braic symbols, equations, forumulae etc. when spoken in English, arn? perhaps
even to speak them. There are linpuistic problems in verbalising in ¥nglish

an expression like:

S(n-m)2 + 3(n+m)

n2 - 2nm

Nevertheless the rules for verbalising quantities are conventional and can

be taught - once the teacher knowsthem.

13, /1l scientific texts, then, wil{ typically make use, as may be appropriate,
of the logico-gramm=tical items and of concepts general to science. In addition,
depending.on the particular branch of science concerned so particular sub-sets
of ccncerts may be employed. For example, in a work on zoology, a writer may

refer to concents of respiration, reproduction, water—relations,‘etc; while in

a2 lecture on acoustics a speaker may refer to concepts of frequency, spectrum,

bandwidth, phase, etc. These more specific concepts in turn require tke use

of s;cirlised terms. This is where a consideration of TTGE must turn to quest-
ions of vocabulary.

TT0L VT TILARY . TERN1INCLCGY

"%, “he vocabulary of TT3E contains words and expressions of three main kinds:
(i) the vocabulary of scientific concepts as already outlined; (ii) overlapping
with this, a stock of words composed of Greek and Latin roots and affixes,

having internaticnal acceptauce and currency; and (iii) a number of other special

scientific and techn-logical coinings.

15. During the past P00 years, scientists working in the Western European
tradition have abandoned the former use of Latin as the only appropriate lang-
uage for scientific Aiscourse. But in accepting other languages - nglish,
french, German, Gpanish, Portuguese, Russian, etc. - as being suitable vehicles
for writing and talking about science they have nonetheless maintained in use

a sub-language of roots, prefises and suffixes, either borrowed from Classical

or Medieval Latin or Greek, or newly-coined with Greek or Latin elements.




Uvery scientist needs to be familiar with about 50 prefixes (e.g. a-, anti-,

suto-, contra-, ex-, intra-, mono-, pre-, syn-, trans-, un-, etc.) about 30

suffixes (e.g. -able, -al, -i¢c, -ise, -meter, -phage, etc.) and about 10C

rovts (e.z. blo, cnlor, geo, tele, dermis, therm, ctc.). (See Appendix C.)

16, Scientific and technical terms not using Greek or Latin elements sre

numerous and new ones are continuously being coined, e.g. peening, milling,

count~down, hardware, de-bugging, etc. The learning of special vocabulary

seems to be less of 2 problem to the learner than it may appear to the English
lancuare teacher. The scientist has acquired a concej-tual framework into which
new terminolory fits relztively easily, compared with the puzzlement of the

frts-trained teacher when faced with such terms.,

JRACK

17. “+hen discussing specialist vocabulary, the word jargon is sometimes used.
But increasingly it seems to convey the meaning "I don't understand your
technical terms and I dislike it when you use them." Scientists themselves
rarely use the word jorpon excert as a form of apology for using technical
terme in the presence of non-scientists, while non-scientists tend to use the
vor! in sitnations where they feel excluded from understanding what is beiné
sal. simrly because technical terms hmve been used. The word Jargon is thus
corcerne! with the zood manners of communicntion between scientists and non-

» (2)

scientists; it is not a synonym for "scientific vocahulary".

SCITNTIFIC, TECHNCLLGICAL, TECHNICAL
1€. It is now possible to explain and justify the distinction made in this
parer between three kinds of lanruage use. sach refers to a major portion of
scientific activity which uses 'nglish in a distinctive way. First we can
state the different task of each sub-division:
science is concerned with understanding, describing and explaining
the nature of the universe, (including, of cours:., kan).
Technology is concerned with how to design, operate and ccntrol
machines, devices and instruments.

Technical services are concerned with how to construct and maintain

the devices invented by technology according ie the rrinciples

estarlished in science.

() I am indebted to Ir. A, H. King for the reminder that jargon is also
used to refer to 'badly-written' science.




19, HNot surprisingly, these different tasks lead to different uses of
English, which con be described according to the different mixture of
features which cach displays,

'Scientific Fnglish' uses the full range of general and scientific

concer LS, philosophical as vell as methodological; it uses the
stock of international scientific terminology based on Greek and
Latin roots, the terms of particular branches of science, and
other coinings; it assumes familiarity with the symbols and visual

conventions of mathematics, but except in the field of mathematics

itself it uses less numerical quantification than occurs in technology.

'Technological Znglish' makes less use than does 'Seientific Er.plish!

of general concevtual language, but it makes full use of specizl
vocabulary and is strong in its use of numerical quantification and
mathematical symbols; there is more reference to the concrete and
the practical, =s contrasted with more use of the abstract and the

rhilosophical in 'icientific linglish',

'‘Technical “nglish' uses little of the language of general, rhil-

osorhical or even methodological concepts; the special terminclogy
used relates chiefly to concrete onjects and practical processes,
raother than to abstractions; quantification is mainlyv a matter of
ct=ting measuremcnts rather than the symbolisation of mathematical
relationships; there is & goci dezl of non-scientific or 'common-core'

.nglish interspersed in technical texts.

20, hat has been said in the paper about TTSE is far from being an exhaust-
ive description of it. Indeed, by its very nature it is barely conceivable
that a comnlete description of TTGE could ever be made, since it consists of
the expression in ELnglish of the rurroses of the scientist. But the outline
may serve to intreduce the teacher of Inglish to the nature of the language

he is required to teach.

TETCHING TISE

”1s Few teachers of inglish have a scientific training. The conventional
pttern of English teaching in the past has been as & general educational
and cultural subject, taught in schools, and for this purpose the training

of teachers in the traditions of the humanities has seemed to be arpropriate.




It is » consequence of this tradition, however, that teachers of iznglish
called upon to teach “nglis! for the uses of scientists face special probh-
lem=, They have to learn somethins of the habits of thought of the scientist
nnd they have to become aware of the nature of TT5E. Beyond this, they may
even have to construct their own teaching materials, since very few suitable

textbooks or courses yet exist.

22. Two main alternatives offer themselves as an approach to the teaching

of TTiE. ™he first is to teach TTSE as a Special-purpose course atier the

learner has already learned ‘'commorn-core’ English in a conventionzl course.
The second is to produce an integrated course, in which the science or tech-

nology syllabus is taught with and through the lanfuage syllabus.

23. Under certain circumstances, special-purpose TT3E courses, topping-up a
basis of common-core ‘nglish, can be very effective. GSuch courses -an be
highly specific; they can ofien be trught intensively over a short period;
since the learners are usually adults with food motivation, they tend to co-
operate with the teacher and to work enthusiastically, and to achieve a high
rate of success. But there are dangers, too. In some countries, the fact of
having followed a long course in wnglish at school (perhaps for 10 or 12 years)
is no guarantee that a practical grasp of the common core of Hnglish has in
fact been acquired, so that a special-purpose course in TTSE has to be rreceded
by #n emergency course in Fnglish from scratch. Before special-purpose courses
nre decided upon, a realistic assessment of the average level of achievement

in ‘nplish must first be made,

2y  Cne varticuler tyre of specizl-purpose course must be mentioned: it is
scmetimes the case that scientists or technologists need to acquire a reading-
only knowledge of Fnglish (or anolher foreipn lansurge), in their own Lranch

of science, with no requiremsnt to understand the spoken language, or to sreax
it. Juch restricted aims permit the course-designer to dispense with large
comrionents of conventional lanpuzpe teaching courses (particularly the whole

of teaching the sroken language) rnd therefore to reach the target more quickly.
A restricted aim can also be more accurately defined than can the aims of full-
scnle lanpuage teaching; 3ince the scientist is normally an intellipgent,
sophisticated learner, who is virtually always a volunteer and not a conscript,
the circumstances of teaching resading-only courses for scientists are very favour-

able indeed: progress is usually rapid and success rates are high,
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25. The integroted course, in which Iinglish is taught by and through science,
seems in principle to be the most economical and satisfactory approzen, not
least hLecause the teacher can devote the whole of the teaching time to nctive
‘tiss that are relevant to the eventnal aims of the learner. This is in con -
trast to the most frequently adopted approach, where the future scientist spends
A rreat derl of time on /rts-oriented language work in his basic course before

he starts his final specisl-purpose TTSE course.

?6. If integrated courses are theoretically more efficient in learning and

terc ing time, they are also extremely difficult to design. The conventional
course, with its orientation towards general educa-ional, cultural and usually
literery activities, has a long history. Fifty years of intense rrofessional
activity has led to the emerpgence of a range of syllatuses, drills and exercises,
aural and visual aids, and tests and examinations. i“lthoupgh these are far from
idenl, #t least they exist; they provide the course-wrirer with a vast mine of
experience out of which he can develon new materials for perticular purposes.

But the integrated course for TT3Z has almost no history, so that those who are
currantly engnged in producing such courses are derendent on their own resources.,
~hat is .ore, the integrated course recuires that not only the inglish teaching
ut =lso the science teacking should be impeccable, «nd this usnally reauires
close collaboration between writers from the two different specislities. leversl
such collsborations are at present under way, including fer exavple the work

cf Irofersor .wer in Chile, and the Singapore Irimary lilct lroject in English,

science and lLathemstics.

77+ /hat the inplish teaching profession needs most acutely in tue coming years

is A lerre number of rublications dealines with all asrects of 7.4, and the
sharing of experience in trying various techriques and approaches. There is
no doubt that the demund for TT51) is going to increase, It offers a challenge
to the teaching profession, but one which most teachers will find it exciting

to meet.

T'eter Strevens
UIniversity of Tssex
January 1972
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APPENDIX A,

SOME CLASSES OF IOGICO-GRAMMATICAL ITEMS,

NOTE: These categories are 'notional'; they are not
presented in order of descending importance; the
categories and lists are not exhaustive.

LINKING AND LOGICAL SEQUENCE OF IDEAS

and, also, besides, furthermore, moreover,
simultaneously, thus, too;
apart from, as well as, in addition to.

PARAPHRASE AND APPOSITION

like, similarly; )
as if, in the same way, in like manner.

CAUSALITY

accordingly, as, because, consequently, hence,
once (something has occurred), since, therefore,
until, whenever;

as long as, as a result of, by means of, due to,
for the purpose of, in order to, it follows that,
on account of, owing to;

necessary and sufficient condition.

OPPOSITION OR CONTRAST

alternatively, although, but, if, however,
nevertheless, notwithstanding, otherwise,
whereas, yet;

even though, in spite of, irrespective of,
on the other hand;

necessary but not sufficient condition.

RESTRICTION

except, impossible, occasionally, only, trivial,
uncertain, unless;
only if, if and only if, only when.

HYPOTHESIS

conclude, confirm, consider, deduce, imagine,
infer, invalidate, refute, suppose, theoretically,
validate;

in principle, it follows, it would seem that .....

ENQUIRY

how big? how long? how many? ..... etc;
what? when? which? who? why? how? with what
purpose? +to what end? to what extent?




APPENDIX B,

CONCEPTS IN THE PHILUSOPHY AND METHODOLOGY OF SCIENCE

Philosophical Concepts

DISCRIMINATION
AND
DESCRIPTION

Methodological Concepts

IDENTITY AND DIFFERENCE i
CHARACTERISTICS, QUALITIES, FEATUR®.
PROCESSES

STATES AND CHANGES OF STATE
QUANTIFICATION

CLASSIFICATION

TAXONOMIES

CO-OCCURRENCE OF FEATURES
DISTRIBUTION
COMPREHENSIVENESS

INTER-RELATICNSHIP

CAUSALITY
INFLUENCE
INTERACTION

EXPLANATION

EVIDENCE
INTUITION
HYPOTHESIS
EXPERIMENT
MODELS
THEOY




APPENDIX C.

roots and suffixes of Greek and lLatin

Some prefixes,
i

origins, with examples and approximate TmeaningaV

PREFIXES

a-
ab-
ad-
anti-
ante-
auto~-

bi-
co-

N.B.

&

N.B.

3

atypical
a%. ormal
adnesion
antiseptic
ante-natal
automotive

biennial
cohesion

co- has other forms:-

con- as in connect
com= as in communicate
cor- as in correlate
col- as in collaborate

contra-rotation
defuse
diathermy
dismember
dystrophy

extract

extra-sensory
inject, inflame, etc.
inoffensive, incapable

in~ has other forms:-

il- as in illogical
im- as in immovable
ir- as in irregular

international

intra-uterine
macro-economics
microwave
monotonous
non-toxic
polyvalent
postpone
prehistoric

not

away from

to, towards

against

before (in time)

from within
itself

two

with

opposite

take away, undo

through

undo, un-make

out of order,
functioning
badly

away from, out o~
(or formerly)

outside

2ag into

b) not

from one to
another

within

relatively large

relatively small

single

not

many

later

before




ree=
sub-
super-
syn-

N.B.

trans-

une=
uni-

ROOTS

15

re=cycle re
sub-zero sub
superficial super
synthesis syn
syn- has other forms:-

8yl- as in syllogism ;

sym- as in symmetrical

transmission trans
unstable un
unitary uni

(a) Examples where the root is word-initial

bio-
calor-
chron-
cyel-
geo-
magni-
meteo=-
tele-
200~

(v)

biology, biotic bio
calorific calor
chronological chron
cyclic cycl
geophysical geo
magnifying magni
meteorology meteo
telemetry tele
zoology 200

Examples where the root is non-initial

-derm
-gon
=-ion

=lumen,
lumin
-mini
~therm
-tox

epidermis derm
polygonal gon
thermionic ion
illuminate lumen
diminish mini
diathermy thernm
intoxicate tox

naguwwwnnuen

naun i

again

below

upon, above
together

across, from
place to place

not

single

life

heat

time

repeating

the Earth
large in size
the atmosphere
at a distance
life

skin

angle, corner

electrical
particle

light
small
heat
poison




SUFFIXES

-able intractable capable of lLavin-~
something done to
-ible inexhaustible it

-al oral , an adjective

~ate vibrate to carry out a
process or action

-ation vibration the process of
doing something

-ator vibrator the object or person
: carrying out a
process or action

-ie electric having a particular
quality

-ise (or US computerise to apply a process
-ize) or bring about a
particular change

-logy psephology the study of a
particular field
of knowledge

-meter calorimeter measuring device




