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Undergraduate students students studying in EST are
confronted in their introductory science textbooks with a
variety of rhetorical forms intending to convey a similar

variety of infermation. There are, among others, special-
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ized rhetorics of definition, classification and argumen-
tation. I wish to discuss today in some detail the rhetor-
ical form which I will call éST argumentation or the EST
argument. By EST argumentation I mean the organization of
written presentations in EST texfbooks which intéad to
support or invalidate hypotheses and theories and which do

so through the presentation of experimental evidence. I

will attempt to show that an abilityzto understand the
literal meaninqs of the sentences contained in such arcuments
is insufficient for the full comprehension of the arguments

because of their freguently elliptical character. I will
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argue that the skills which must be applied to the inter-

pretation of elliptical EST arguments are almost precisely

~

those required for the interpretation of ordinary conver-
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,safional English. PFinally, I will suggest that, given

the nature of the reading comprehension task for EST argu-
mentation, teaching the reading comprehension of EST argu-
ments amounts to teaching communicative competence in EST.

Let's consider first of all an example of a non-ellip-
tical argument in EST (Fig.l)., 1It containS'rhetorically
five organizational parts. First, the statement of the.
problem (ln.1 -5). Next the.hypothesis or proposed solution
(ln.6-7 ). Then follows a statement of the conseguences
of the hypothesis (ln. 7-10 ). The statement of the conse-
quences serves logically *o relate the eventual test and
results to a validity judgement about the hypothesis. Next
follows the description of thz test and statement of the
results (ln.11-16 ), Finally, the non-elliptical argument
reaches a conclusion concerning the validity of the hypo-
thesis (ln. 18-21 ),

The non-elliptical EST argument is'really an informal,
abbreviated version of an experimental report. The presen-
tation follows an outline very similar to the explicit
rhetorical organization of a formal exXperimental report
(Fig. 2). It is interesting to note in this regard that if

one compares EST textbook arguments involving experiments,
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the predominént reading of undergraduates, With formal

experimental reports, read predominantly by graduate students,
; .

one finds that graduate s:udents read EST which is explicit

in rhetorical form and which presupposed‘a good deal of

content while undergraduates read mostly EST explicit in

S
content but lacking explicitness in rhetiorical organization.
]

This lack of rhetorical explicitness i;/og some consequence
to the undergraduate student in EST since whetherﬂhe is
being  presented with definitions, conceptual generalizations
or’tyeoretical EST arguments, he must retain different sorts
of information. EST arguments in particular require that the
student take notenot only of the conclusion, gut of the |
means by which the conclusion was arrived at. It would not
be geperally sufficient, for example, having read the account
of Torricelli's experiment to note only that air exerts pres-
sure. The reader would also normally be erpected to retain
the reasons why Torricelli reached his conclusion.

Questions of rhetorical explicitness aside, presen-
tations that undergraduate students in EST read are rarely as
direct and straightforward as the discussion of Torricelli's

experiment in Fig. 1l. In most cases, severe ellipsis has

taken place in the presentation of the argument. The reader




must, therefcre, not only supply the rhetorical organization,

ge must also £ifll in gaps in fhe presentation. Consider
the presentation of the Michelson-Morley experiment in Fig. 3.
The presentation begins with the stétement‘of the problem.
It contlnues not with a statement bf the hypothesis, but with
a description of the consequences of an unstated hypothesis,
namely that the earth moves through ether. The description
of the evidence and the results follows and the argument ends.
The conclusion, nasely, that the earth does not move through
ether is left unstated and must be inferred by the reader.
What we learn from the EST argument exemplified in the
description of the Michelson-Morley experiment is that the
task of readiﬁé in EST involves considerably more than ex-
tracting the meanings from the sentenceg found in the pas-
sage.since more information is being conveyed than is being
explicitly stated: First, that the issue at which the
argument is being alrected is the question of whether or
not the earth moves through ether (unstated hypothesis).
Second, that the evidenée shows that the earth does not move
through ether (unstated conclusion). And third, that *the
presentation as a whole constituteé an invalidation of the

ether hypothesis (unstated point of the passage).




. The pedagogical conclusion .to be reached froﬁ the
~EST argument in Fig. 31@5 that the teaching of reading
‘comprehension and especialiy "critical reading" as it is

1 .
sometimes called , reading which extracts more' than the
literal meanings from sentences and passages; has to in-
volve more than the téacﬁigg of vocabulary and of sentence
structure. In an effort to make precise what else needs
to be taught, I will first fry to relate the observations
I have made concerning EST ° arguments to work that has been
done in relation to the conversational language) show that
the principles are applicable also to EST and finally offer

some pedagogical suggestions for teaching the reading com-~

prehension of EST arguments.

CONVERSATIONAL POSTULATES
2 3

Grice and Gordon and Lakoff have discussed the role of
what they have called fconversational postulates" in linguis-
tic communication. The concept of the conversational pos-
tuiate derives from the observation that speakers often use
one sentence to convey the meaning of another. Thus one may
order or suggest to another that he close a window or dcor

by uttering the sentence, "It's cold in here." In the example,

the utterance of a statement carries the speech act potential




of a command or suggestioﬁ. Gordon and Lakoff attenpt fo
account for such observations by forﬁulating conversational
postulates which will predict the circumstances under which
certain kinds of utterances will have both literal meaningé
(a statement about room temperature)_and conveyed meaﬂings

(a command or a request).' The postulates, therefore, can |
be expressed as conditions under which certain kinds of
speech acts can appropriately be performed. These conditions
are grouped under the general catégories of sincerity,
'reasonableness and the cooperative principle. The sincerity
ccndipions involve sucﬁyrequiremenfs as if you request some-
one to do something, then you must want him to do it. The
reasonablenes; conditions'are such requirements as assuming:
.the hearer can perform the request and ié willing to perform
ik,

Gordon and Lakoff alsp discuss Grice's Cooperative
Principle. The notion behind the cooperative principle is
tha£ in contexts tn.which the speaker wishes to inform his
audience, he will'provide them with all the information that
he assumes to be relevant to their informational needs.

Gordon and Lakoff (p. 6) provide an example of uncooperative-

ness in this respect:
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...S5uppose that at a party all the guests
leave early and this upsets the host. 1If
somecne asked you what had happened, it
would be vncooperative to reply, "Some-
one left early," though strietly speaking
it would be true.

Now consider a somewhat different example, again
from Gordon and Lakoff (p. 7). Suppose you meet a friend

oﬁf\pe street and say to him, "Your wife is faithful." He

~——
—

‘would most éeftainly exXpress surprise or anger, the reason
be;ng that you had violéted the second half of thg coopera-
tive principle which is to avoid sayinag what the audience
already knows or takes for granted. The c00perativé prin-
ciple as a conversational postulate predicts that speakers
will say no more nor less than what they believe their
listeners will reéuire.
INFERENCE IN THE INTERPRETATION OF SPEECH

John Searle 4has argued convincingly that one can get

along theoretically without a lot of ad hoc conversational

postulates in describing conveyed,but not expressed, meanings.

Language users, he insists, don't have a lot of postulates
floating around in their heads. What they do possess, he
argues, is a certain amount of shared knowledge between the
speaker and the hearer, a theory of speech acts by which

they know what is necessary to a valid request, proposal,

\.




N ‘ promise, etc., éhd an agreement on the cooperative prin-
ciple whereby it is understood that a speaker has a point
\ to uttering sentences, and that he will say no more nor
less than what is necessary to get that point  across. 1In
addition it is assumed that the hearer can make logical
inferences, and so the speaker will often not state that
which he assumes the hearer can infer.

Searle illustrates with an example: You say to some-
one, "Let's go to the movies.", which con;titutes a pro~
posal. He replies, "I have to study for exams.", which
constitutes a rejection. The gquestion Searle raises is why
does that statement constitute a rejection in contrast tb
"I have to eat popcorn." or "I have to tie my shoe.", which
would not be rejections of the proposal. The statement,

"I have to study for exaﬁs.“ constitutes a rejection, he argues

by virtue of a chain of inferences constructed by the hearer:
1)The hearer assumes the speaker is cooperating in the
conversation, therefore what speaker says must be rele-
vant to the proposal. Since the literal response would
not be relevant, the speaker must be accepting or re-

jecting the proposal with the statement he uttered.

v




2) The hearer understands that the preparatory condition
for the acceptance of a proposal is the ability to

i accept it (the hearer's;understanding of speech act
fheory) and concludes fhat the speaker must be alluding

T,

to his ability to accept the proposal. )“
3) Thglhearer has the conventiocnal knoﬁi;dge that going
to the\movies and studying for exams are both activities
of relaé%vely long duration (contrast eating pcpcorn and
ty:ing shdgs).
4) The heaéfr applies logic to infer that since it
would be imgessible to both go to the movies and study:
for exams in\Fhe same time period, the speaker must be
alluding to hi% inability to go to the movies and is
therefore rejec%ing the proposél.
The hearer thus uses‘khe cooperative principle, his knowledge
of the conditions on gpeech acts, conventional knowlecdge and
logic to arrive at the correct interpretation of the speaker's
response as a rejection of his proposal.
The Searle example is reminiscent of the elliptical
argument illustrated with the Michelson-Morley example in

that in both cases more. content is intended than stated. The

similarity in the cases suggests that EST readers and speakers

10
‘U‘ l‘

o




-
fed

e,

~d0

of conversational language must'apply the same kinds of
strategies and knowledge. The EST reader must shgre with the
writer some knowledge '(note the reference in Fig. 3 to
"interference fringes" discussed in other chaptéfs). Where
all language.users must have a theory of speech acts, EST
readers must Know the rhetorical form of an EST argument.
The EST reader must aiso accept the cooperative principle
~hat the EST writer has a point to ma..e and be willing to
apply logical inference to seek the point out.

Applying these strategies to the Michelson-Morley
example, the critical EST reader will note that the author
has not supplied him with an explicit hypothesis., This obk-,
servation depends on his knowledge of the rhetoric of EST.
The reader will say to himself, "There must be some point the
author is trying to make." This step entails the acceptance
of the cooperative principle. Finally the reader will deduce
from the statement of consequences the intended hypothesig‘
of the autho%: that the earth moves through ether.

PEDAGOGY

Having outlined‘what the EST reader must know and be

able to do, we turn to whgt he must be taught. The first

step for the beginning  student in EST is t learn the

n
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scientific method and its application. Althoﬁgh various
versions of the method are available, one which I have
found useful is found jin Figure 4:

l. Pind a probl ' ‘ . _ ¢

“a

e
-

2. Hypothesize a solution
3. Deduce the con;equences of the ﬁypothesis

4. Test the hypbthesis against its logical éonsequences
5. Observe the results | |

6. Reach a conclusion concerning the validity of the

hypothesis

One advantage of the scibntific method as outlined in Fig. 4

is that it coincides nicely with the outline of the formal
scientific report in Fig; St
I. INTRODUCTION
II. THE EXPERIMEN?
A. APPARATUS
B. PROCEDURES
III. RESULTS

IVv. DISCUSSION

The Introduction contains the statement of the problem, the
hypothesis and the consequences of the hypothesis. The des-

cription of the experiment is the test of the hypothesis

b
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age’.nst .ts consequences. Fullowing the statement of the
observed results, the Discussion section contains the S
conclusions cc.cerning fhe validity of the hypothesis and

any practical or theoretical consequences that follow from
its validity. The teéchér may wish to have at his disposal

a few probleﬁé that can be resolved by experimentation in

the classroom or lébbratory. The students individually or

in groups can follqw-the‘scienpific methodﬁto solve the
prcblems and write up the results in abbreviated experi-

mental report form. An example of one such exercise 1is

included as Figure 6 in the handout.

Wwhen the students demonstrate an understanding of the
scientific methcd and an acceptable proficiency in writing
up brief reports, they are provideé with a series of tasks
whose objective is to identify the rhetorical parts cf an
informal prosebdescription. Figure 7 is a matching task to
be acéomplished after having read an account of Dalton's
validation of the atomic theory. Figure 8 illustrates another
sort of task, one in which parts of the brief experimental
report are given and others are left for the student to ex-
cract from his reading. The tasks are graded in difficulty

and eventually. involve the student's filling in content
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Jonveyed put rot explicitly stated, as in Figure 9 where the
conclusion must be reached by inference. -In completing the
tagsk acceptably, the student must state thrmselves the un-
stated conclusion that centrifugal force plays no rcle in
the theory of subatomic particles.

Through activities like these and others the students
are taught to perform and interpret EST arguments very much
like they will have to perform and interpret EST arguments
as student scholars: preparing short experimental reports and
taking notes on their textbook reading. Teaching the reading
comprehension of EST is, in effect, teaching communicative
competence in EST.

COMMUNICATIVE COMPETENCE

Teachers of foreign and second languages have becomef
concerned in recent years with the teaching of what has.cgme
to be known as "communicative competence” along with the

5
teaching of purely linguistic form. Paulston discusses
the concept of communicative competence and the rationale
which makes it a necessary part of language learning and
instruction. Paulston points out that communicative comp-

etence may be viewed on two skill levels. On one level

communicative competence is equated with the ability to

ﬁ\14
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interact linguistically with users of the target language.
At this level the language learner has learned or been taught
6
the performance of speech acts in the sense of Austin ,
7 8
Ross or Searle , language used by speakers for more than
the simple conveying of.inf;rmation, language employed to
make requests, invitations, promises, refusals and the like.
As it turns out it is often only the reguesting and giving
of information that receives any serious or consispent
treatment in courses in a second language. Even fairly
advanced students of a foreign language ;an often do little
more than ask and answer questions. There have, of course,
appeared texts and courses in iecent”years which have sought
to reverse the trend.
Paulston argues, howevér, that even the teaéhing of lin-
guistic interaction is insufficient to the developmént of
full communicative competence in a second language. Paulston
insists in addition on providing the learner with the
"social meaning" of the linguistic forms (i.e. what kinds of
questions are polite socially and culturally and which are not).
What Paulston argues as essential in the instruction of
the spoken, colloguial languagecan also be argued for in the

teaching of EST: in addition to the production and interpre-

tation of literal and purely linguistic forms, the performance

ERiC "15
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and interpretation in the appropriate contexts of the

speech acts of EST, one of which I have argued in this paper

is the EST argument.
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FOOTNOTES
1
nCcritical reading" refers to reading which employs inferential

and evaluative skills.
2
Grice, H. P. The loaic of conversation, manuscript, 1968.
3
Gordon, David and George Lakoff, Conversational Postulates,

manuscript, undated.
4
Searle, John, "Indirect Speech Acts”, lecture given at the LSA

Linguistic Institute, June 28, 1974.
5 v
Paulston, Christina Bratt, Developing Communicative

Competence: Goals, Procedures and Technigues. T.E.S.0O.L.

1974.
)
Austin, J. L., How to Do Things with Words. Oxford, 1962.
-
Ross, John R., On Declarative Sentences,manuscript, 1968.
8 .
Searle, John. Yspeech Acts. Cambridge University Press. 1966.
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FIGURE 1

In the seventeenth century, long after the invention of the vacuum punp,
a device for ralsing water from one level to another, it was well -known
1=at such a vacuum pump could not raise water higher than 35 rfeet. The
proclem that faced scientlists was the question: Why was it impossible to
raise water higher with & vacuum pump?

In the seventeenth century, Torricelli hypothesized that the atmosphere
nad welght and exerted pressure on objects on the earth's surface., Ke
reasoned that if this were true, a liquid such as mercury, which was 14
times heavier than water, could be raised only 2.5 feet by what he supposed

0 o te "air pressure.” '

B\ Oo O30 Ui Fuwihe

11 In order to test his hypothesis, Torricelli took a glass tube somewhat
12  over 30 inches long and closed at one end. He filled the tube with mer-

13 cury. Then he put his thumb over the open end of the tube. He turned the
14  tute upside down and inserted the open end in a cup of mercury. The liquld
15 in the tube fell until its top was only at.ut 37 inches above the sur-

1€  face of the liquid in the cup. The mercury stayed in the tube because

17  of the pressure of the air on the surface of the mercury in the bowl.

18 Torricelli concluded that his hypothesis was correct. He explained
19  ihis by theorizing that the atmosphere of the earth was like a "sea of
20  air" which had weight and therefore exerted pressure on objects on the
21  earth's surface. ~

FIGURE 2

Statement of the hypothesils

The consequences of the hypothesis
The evidence/results

The conclusion

Stafzient of the problem

wmEuwhe-

FIGURE 3

TROZLEM:
Altert Michelson...and.,.BEdward Morley tegan a series of experlinents
designed to measure the velocity of the earth as it moved through the
allegedly statlonary ether.

CONSEQUENCES s

According to the ether theory, the speed of a light pulse is ¢ rel-
ative to the ether. If the apparatus is moving with respect to the ether,
it can partly catch up with the light pulse...The time for the round trip in
this case (when the apparatus is oriented along the direction of motion)
is called t'.

When the apparatus is at right angles to the directiun of motion
the light has to follow the triangular path shown (in an accompanying
illustration) in order to return to the lamp. The time required to go
from the lamp to the mirror and tack to the lamp 1s called t".

The crucial conclusion is that when the earth's velocity is not
zero with respect to the presumed ether, t' and t" are necessarily dif-
ferent and, in fact, t' is larger than t”.

l . i
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TZ37/EZSULTS:

The essence of the experiment is to launch two steady light veams
right angles along distances that are as nearly equal as can te made
n practice. The light beams travel up their respoctive paths, bounce
07F mirrors, and return to their source. iow if this apparatus 1is
s+z2+ioned on the earth and is moving through the ether, then the two light
~eams can't return o the central point simultaneously. This effect can
2e measured with great accuracy tecause, ..., the two light Gteams would
interfere with each other, thereby producing characteristic interference
cwinges of the type discussed in other chapters. The two arms cannot be
nade exactly equal in length. Michelson rotated the apparatus between
neasurements to make first .me arm and then the other point along the
c¢irection of motion, then he looked for a change in the interference
rattern.

However, when the experiment was performed Michelson and Morley
found nothing! There was no effect. Michelson and Morley reperted
their experiment several times and it has been repeated a numter of
times in recent years with modern techniques. And neither they nor
any other observers have been able to discover the slightest effect of
the earth's motion with respect to & hypothetical ether.

cth
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--=--Concepts in Physics. CRM RBooks,
» ml M&I‘, Calif.. 1973. Ppn 1—53-1540

FIGURE &
1., Find a probtlem
2. Hypothesize a solution
3. Deduce the consequences of the hypothesis
4, Test the hypothesis against its loglcal consequences
5. Otserve the resulis :
6. Reach a-etnclusion concerning the validity of the
hypothesis

FIGURE 5
I. INTRODUCTION
II. THE " FERIMENT
A, AFPARATUS
B. PROCEDURES
III. RESULTS
IV, DISCUSSION

FIGURE 6
APPLICATION OF TXE METHOD
Tre Froblem: The probtlem that must be solved is this: If you are golng to
zuy new tires for your car, what kind of tirss will give you the best trac-

tion on a smooth surface ~--- rough-tread tires or smooth-tread tires?

The Hvpothesis: Make a hypothesis of the solution to the problem. Write 1%
velows

Conseauences of +he Hypothesis: If a tlock of rubter with sides made to sim-
wate rough and smooth tire treads is placed a2t the top of an inclined plane,
the side with the greatest traction will slide down the plane more slowly
than the side with the least traction.

1
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The Test; Perform a test of the hypothesis.

The Results: Describe your observations of the results below:

Tre Conclusion: Reach a conclusion concerning the validity of your hypothesis:

FIGURE 7 '

CJATCHING FROBLEM. On the left you will find the six steps of the scientific
nethod. 0On the right you will find statements abnut John Dalton's experi-

ment, tut they are not in the correct order to maich he steps in the scientific
method. In the space to the left of each step in the scientific method write
the letter of the statement which expresses that step in the method. Number 6
has been done for you as an example. )

1. Problem A, Materials combine in definite proportions because all
matter 1s made of tiny particles with definite weight.
2. Hypothesis a

B. Carbon and sulfur were observed to combine with oxygen in

3. Consequences elther of two ways in a ration of simple whole numbers.

__ U, Test C. Materials always combined in the same propurtions by
welght. '

__5. Results

D. If matter is made of tiny particles with definite weiznt,
T 4. Conclusion two ‘materials which combine in more than one way always
combine in a ratio of simple whole numbers.

E. Carbon and oxygen were combined to form carbon monoxide
and carton dioxide. Sulfur and oxygen were combined to
form sulfur dioxide and sulfur trioxide. The materials
were welghed before and after combination.

F. The hypothesis is validated.

FIGURE 8
Madame Curie's experiment provided evidence that atoms contain both positive
and negative particles. You will find below an outline of her experiment. The
protliem, hyrpothesis and deduction of consequences have been given. You complete
the outline by describing the test, stating the results and glving the
conclusions.

I. FPROBLZM. A sample of pure radium quickly btecomes contaminated with other
elements, even when isolated.

II. HYFOTHESIS. The contamination occurs because atoms of radium throw off

P sitive and negative particles thus changing the radium into other elemen 3.
III. CONSEQUENCES. If radium throws off positive and negative particles, t.en
these particles should be attracted hy positively and negatively charged plates.
IV. TEST.

V. RESULTS

VI, CONCLUSIONS.

-~
-
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FIGURE 9
INSTRUCTIONS: Read the following passage and write a conclusion concerning
the validity of the hypothesis that 1s discusssed.

Rutherford's demonsiration that an aton consists of regative particles at
great distances from a positive core posed innediately tie quesilon wnat keeps
the electrons from falling into the nucleus? A pessible answer was motion in
elliptical orbits., Just as the moon is prevented from falling to the earth by
the centrifugal force of its motion, so perhaps the rapid motion of each electron
arcund the nucleus counter-talances the electrical attraction between them.

But this idea presents difficulties. According to Maxwell's thenry, an
electron semoving should emit electromagnetic radiction continuously. Giving
out radiation means that it should continuously lose energy, its ortit should
become steadily smaller, the wave-length of 1ts ratiation should grow longer, and
at length it should collide with the nucleus. Now electrons simply do not act
that way, Maxwell's theory or no lMaxwell's theory.

-—--Krauskopf, Xonrad 3ates, Fundamentals of
Physical Science, Fourth Edition. McGraw-illl
Company, Inc. (1959). pp. 34-335
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