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Defining Language Comprehension: Scme Speculations

John B. Carroll
Educational Testing Service

The concept of (Comprehension is of mejor relevance to education.
In the most general sense of "being educated," en "educated" person

possesses a certaln body of knowledge, competences, abilities, and

skills. On the one hand, this implies some sort of structure that has

been lald down in the individual, presumsbly in his nervous systen,
or, one might say, in a memory store, as a result of his whole prior
development and experilence, including educational experiences. Let
us assume that this structure includes, among other things, a "cognitive
structure"” that consists of a large number of "comprehensions" or
"unﬁerstandings" of the almost infinitely diverse phendmené to which
the individual has been, or is likely to be exposed. In theAstudy of
comprehension processes we must take account of the nature of this
structure--noting, however, that it is with the structure of the
individual's knowledge that we are concerned, not the "structure of
knowledge" in general, for that.is an abstraction that.may’or‘may not
have any isomorphism with the individual's cognitive structure. On
the qther hand, "beihé educated" implies a capacity for acquiring

new understandings ahd_integrating them in some valid way with the

knowledge already acquired. ' One aspect of this capacity 1s certainly

 the ability to understand language (normally, at least the native

language, but other languages may be included in the. individual's

repertoire), and through that ability to.acquire new knowledge. It 1s

i
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with this languege comprehension process,fand the process of acquiring
knowledge through language, that this conferencé is concerned. We
recognize, of course, that there are other modes of acquiring knowledge,

but we limit ourselves to the consideration of comprehension through

language except to the extent that such comprehension is supported,

facilitated, or otherwise affected by these other modes of apprehending.
Educators have long wrestled with the problem of language comprehension.

They have recognized that the child's competence in his native language,

at the time of school entrance, is far from sufficient +2 permit him

to acquire, through language, the range and complexit& of knowledge

and skills that are contained in the total schéol program, Consequently,

a major concern of the school curriculum is with the promotion of what

are essentially language comprehension skills at progressively higher
levels of grammatical, lexical, and semantic knowledge. Beyond the process

of teaching the child to decode print into some analogue of spoken language,

educators find that there still remains the problem of teaching the

child to "understand' the language thus decoded. "Listening comprehension'
and "reading comprehension" are two phrases that appear very frequently

in educational literatuie, but there is much study and debate as to what

those phrases might mean., ' Their definition becomes particularly

problematical whén one attempts to develop measures of listening comprehension
or of reading comprehension. Davis (1941) was able to assemble a list

6f several hundred "feading,comprehension skills," but since many of these
overlapped,.he grouped them into nine “testable skills," and in a factor |
enelytic study (Davis, 1944) he felt he had confirmed the independént
existence of these nine skills; Using & différent'factor—analytié

\

upproach, Thurstone (1946) claimed that these nine skills represented only
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one, or at most two independent factors of reading ability. In subsequent work,
Davis (1968) reaffirmed the independent existence of eight of these skills,‘but
if one considers_the amount of unique variance residing in the tests of these
skills one is tempted tc conclude that perhaps only four cr five of them merit
recognition as distinct skills, &nd even these are rather highly correlated in
high-school populations. These "factors" are: ‘'"remembering word meanings,"
“followingtjm§strupture of a passage," "finding answers to questions answered
explicitly or in paraéhrase," "recognizing a writer's purpose, atfitude, tone
and mood," and "drawing inferences from the content."

The story is roughly the same in the field of "listening comprehension"

testing. In planning the development of the so-called STEP Tests of

Listenigg published by ETS {1956-59), a committee drew up an impressive list
of “listeping comprehension skills" that were to be represented in these tests,
skills such as "pléin—sense comprehension" (identifying maiﬁ ideas, remembering
details and simple sequences of ideas, understanding word meaﬁings); Yinter-
pretation” (understanding implications of main ideas and significant details,
interrelationships among ideas, and COnhgtative meanings of words); and
"evaluation and epplication" (Judging validity of ideas, distinguishing fact from
fancy; notingbcontradictions, Judging whether the speasker has created the intended
mood or effect, etc.).: If can be seen that this is a true hodge-podge, but
in view of the fact that the test committee had no real theory of
iiétening comprehension on which to draw, this 1s pardonable. Other
»liséening‘comprehensipnvtesfs'have been devised, such as the Brown-—
- Carlsen test-(Brown & Carlsen, 1953); what is rather disturbing,
however, is that the various tests 65_"listening‘ability" tend to show
’ no higherhinperqorrélatiqns‘é&ong‘themselves than they show with reading

end intelligence tests (Kelly, 1965). The evidence suggests that
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listening tests measure a mixed bag of functions (Bateman, Frandsen, &
) Dedmon, 196L4; Freshley & Anderson, 1968), but are mainly measures

of "verbal ability."

In this connection it is necessary to point out that tests of listening
comprehension and reading comprehension are designed to measure generalized
skills of comprehension gg;;igx. The test maker is not concerned with
measuring how well the examiﬁee comprehends a particular spoxen or
written text; rather, he is concerned with the examinee's ability to
comprehend a sample of such texts, in order to infer the examinee's
‘ability to understand additional texts. Measuring comprehension ability
is in some respects a problem quite different from that of measuring the
degree of comprehension that a subject has when exposed to a given
language stimulus. Thislatterp?oblem will be considered  in another
section of this paper. But with regard to ability measurements, it
should be mentioned that mOst'presently available tests do not permit

a satisfactory assessment of the individual's "absolute" level of

comprehension ability. ZEven if it is assumed that cbmprehénsion ability

is a unitary dimension of individual differences, tests do‘not permit

the placement of an individual on a scale that would indicate in meaningful
terms, for example, the difficulty level of textual materials that the
individuul would be able to comprehend to some desired cr;terion. The
lack ot such tésts has made it difficult to assess accﬁrately'the
distribution of levels of "literacy" in the U.S. populaticn at different

age levels.

Comprehension ability, howeVer,'is more likely a multidimerisional

affair. Whether oneiisiconcerned‘With“spoken or printed language, the

‘evidence suggéstsfthat the individual may have different levels of
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ability with respect to vocabulary, gremmatical features, and other
characteristics ol texts. In listening comprehension, attentional,
motivational, auditory, and memory factors mey be involved (Spearritt,
1962). In reading comprehension, speed and level of comprehension have
long been recognizad as conceptually distinct even if they are not
statistically independent (Blommers 2 Lindquist, 194%4). Comprehension
ability tests tend to be substantially correlated with “"intelligence"
tests, even those of a nonverbal character, such és‘a figure analogies

test. This is not the place to try to interpret such a finding in depth.

. . N . . . . -
However, it is a propos to mention that one possible source of this correlation

is the fact that reading and listening comprehension tests do not measure
only what may be called "pure" comprehension of language; because of the
. Wway in which they are constructed, and the kind of items they include,
they tend also to measure ability to make inferences and deductions from
text content. A question that this conference should address is whether
it is possible in fact to distinguish "pure" comprehensidn of language
texts from processes of inferencg, deduction, and problem solving that
often aééompany the reception of language. An empirical research question
would be to see whether it wouid be possible to decrease the correlation
of comprehension ability tests with intelligence tests by eliminatirg
‘or reducing fhoée elements of comprehension tests that call for inferenti&l
processes thét.QOZbeyqnd sheer coﬁprehension. This problem has pot, to
my knowledge? been investigated.

| ﬁepending'on.the method of theirvadministraticn,‘comprehengion
abiiity‘tésts may also invblve memory abilities. Research is needed to

see to what extent it is possible to reduce their dependence on memory.
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An adequate theory of language comprehension would undoubtedly be

of help in the construction of comprehension ability tests. Bormuth

(19-70) has attempted to develop a systematic theory for this purpose.

His approach utilizes the theory of transformational-generative grammar.

In essence, he recommends that if one is interested in testing comprehension
of a sentence or a longer discourse {(or, indeed, a complete course of
instruction in a subject-matter), the test questions should be based on
transformations of sentences in the text to which the student has been

exposed. For example, given the base sentence (1):

(1) A very old man who livés up the street led his dog up to a
store window one day.

one could form, through systematic applications of transformation rules,
such questions as (la - 1lc):

(1a) Who led his dog?

(1b) What did the man lead?

" (1c) Where does the man live?
etc.

Thus far Bormuth has‘éffered qnly very siﬁple examples of his technique,
employing relatively simpié grammatical transformations. Onev

night suppose that such simple transformations would be within the

reach of alszt anyinativeyspeaker beyond the stage of primary 1anguage

acquisition. ”Neverthéless, in a study of fourth-grade children's abiiity
to understend vorious syntectic structures, using these techniques,

Bormuth, MaﬁningQ Carr, and Pearson (1970) cdncluded’fh&t."largé proportions

of the children were unaﬁlé>to‘demonstrate & comprehension of even these
basic strﬁéturesfby‘whiéh information is .signaled...." I suspect,

howeQer, that mﬁéh:more elaborate‘tfansfofmations, probably of a
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"semantic" character, would be required to provide effective comprehension
test questions at higher levels of ability. Further development of
Bormuth's approach would undoubtedly require a considerable amount of
special—-purpose 1inguistic research, as well as research in the psychometric
application of the results.

Another important educational problem for which a theory of language
comprehension might be able to give solutions is the problem that is
rveferred to by the phrase "mere verbalization." By this is meant a kind
of learning that goes only so far as to observe the words, and not the
meaningful content, of didactic discourse. It is commonly noted that
children can memorize rules and definitions without any evidence of true
comprehension of them or of ability to apply them properly. How should
we interpret this phenomenon? Is it simply another case of deficient
language comprehension Competence, is it a function of "set" or motivation,
or is it a case of poor performance, i.e., errors in the application of
knowledge? ‘

This leads us to the more general problem of how we understand
language and what'wenmaxrwhen we say we derive knowledge from language.
Obviously this problem pervades education at ail levels, because in view
of the way in which educational progrems are conducted, with lectures,

readings, film narrations, and manifold other uses of language, it must -

' be the case that educators have high expectations as to the efficacy

of language communications. Yet it is obvious that learning from' language
does not always occur efficaciously. How shall we analyie these failures?
To what extent are they due to deficits in languag= competence and to

what extent are they due to ‘performance factors the conditions of
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instruction, etc.? Questions such as these, it seems to me, are within

the purview of this conference.
The Problem of Defining lLanguage Comprehension

In approaching the definition of language comprehension, we may

steart with the observaﬁion that a mature languagé user can and often

does render a judgment as to whether he does or does not comprehend

a particular stretch of discourse. He may render this judgment with

respect to a particular word, a phrase, a clause, a whole sentence, or

a longer discourse, If a reader fails to understand a particular word,
perhaps he will go and look it up in a dictionary or other reference

work. Failure to understand a phrase or some longer stretch of discourse

may prompt the reader to reinspect the preceding context, .exhibiting
"regressive'" eye movements. In the case of a hearer, failure to

understand something may prompt him to request clarification from the

spéaker (if present and availatle)., Such behaviors are at least evidence

for the proposition tha£ én attentive langﬁage receiver continually

monitors his own comprehension processes anﬁ is generally‘aware‘of whether

he "comprehends" or not. It is also gvidence that suggests- that compfehénsion
is an internal, subjective pr0cess_that is in general not open to
chernal_observatiohf'ﬂEven the detection of subvocal sbeeqh movements
.@Qrihg silent reading by electromyography (Bafeldt, 1960; McGuigan, Keller, &
Stanton, 196L) is only.é very indirect and unreliable method of indexing
.coﬁprehénsion, | B |

| At'thisAstageréf_the discussion,I am n@t_claiming_that fhealaﬁguage
receiver's Jjudgment is veridica;; Afnany-point he may be misunder;tanding..'

the intent of the discourse even‘though‘he'beliéves himself to be
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comprehending (the false positive case), and it is even possible that he
actually understands even though he believes himself not to understand
(the false negative case), Neverthe;ess, let us assume that in most
cases the language receiver'swjudghents are relisble and veridical..

The simplest possible test ofrcomprehension, therefore, is to have
the language.receiver render his subjective judgments of. comprehension in
an overt manner. This idea has been applied. in certain kinds of
experimental settings. For example, in unpublished work on "comprehension

tracking" done by Daniel Forsyth and Herbert Rubenstein at the Harvard

Center for Cognitive‘Studies‘(see the Center's Tth Annual Report,

1966-67; pp. 26-2T) sentences;arc presented.one,:two,vand four words

‘at a time by means of & computer~controlled,CRT display. The subject
observes the display and presses a button as soon as he thlnks he comprehends
it, causing the next segmert to appear._ The t1me that each segment is
d1splayed, i. eﬁ._the time taken by S to report comprehen51on is recorded

by the computer and these tlmes can be related to characterlstlcs of the.
sentence fragments that“havecheen presented——their length, their position

‘in thé sehtence, their grammatical.characteristics,:etc. Danks (1969)
presented suhjects with short prihted'sentenceszand measured."comprehension
,timef by asking them to press a key as“soonias.they comprehended a: given
sentence, Some:offthe sentchces“were grammat;cally well-formed,
'meaningfuiusentences; others were deyiaht_with.respect toieither‘grahmar
'orimeaning,.or.both Danks‘fouhd'that the latencies for sentence comprehension
/were prlmarlly a functlon of their meanlngfulness, grammatlcalness was

‘only ofhsecondary nnportance. He 1nsured that the Ss kept "honest"

'~’1n thelr reports of comprehen51on by reqplrlng them to paraphrase the :

sentenceskon,&Q%‘ofithe;trlals,” It is, 1nterest1ng, 1nC1dentally, that
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Ss reported "comprehension" even of presumably meaningless, ungrammatical
sentences such as "Guests tall fair sail goats." They did this either

by misperceiving words (e.g., mistaking goats for boats) or by conjuring

up highly fanciful interpretations (e.g., "Tall fair guests sail ships
in the shape of goats")., This suggests that comprehension contains an
element of problem solving.

There are obvious difficulties with subjective reports, even when

accompanied by test probes, latency measurements, and the like. It

would be inappropriate to use subjective reports in an adversary testing

situation: imagine the chaos that would result if ETS asked students taking
the SAT simply to report how well they understood reading comprehension
paragraphs! ‘Therefore'we will want to consider more objective methods

of testing comprehension. =

vBefore'doing7so, perhaps we should make a preliminary characterization-

of language comprehension so that we may have some idea of what we are
after in attempting to select more objective techniques of testing. It
is particularly important to identify what accompanying processes we may

wish not to test or measure. I can think of two candidates for such

" ‘processes: memory and inference.

Memory. If com@rehéhSioniiS'a process that occurs more or less
s imultaneously with the reception of a message, we would be interested in

the occurrcnce or nonoccurrence of that process only during the reception

of the message or at least within a very shOrt‘tﬁné-lag;-uThus,"if memory
is to be involved at all, it should be only what has been called short-term
memory, i;e};,memory‘that'éah'fadé‘within a few seconds. As soon as

longer time-intervals are involved in the ‘tésting of comprehension, there

is the;poséibility that we are”étﬁdying memory‘pfbcéSSes'aidng with;, or
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in place of, comprehension processes, For example, it is conceivable
that there cduld be completely satisfactory comprehens;on at the time of
message reception, but complete or nearly.compléte loss of that comprehension
after the fading of short-term memory.

Some of the methodological problems in the use of memorial techniques

to assess the comprehension of syntactic structures have been elucidated

'by Fillenbaum‘(l970). He shows, for example, that affirmative and

negative yes/no éuestions are actually understood in different ways
even though‘they aﬁpear to be similar in certain studies employing memory
techniques. One may also be reminded éf Epstein's (1969) experiment that
suggested that the Savin and Perchonock (1965) "effect,” whereby different
fypes of sentences-are claimed to océupy space in memory storage as a
function of their transformational complexity, reflects retrieval rather
than storage and comprehension processes,

- There is also the possibility that there could be memories without
comprehensioh;'whatever comprehension may turn out to be, Marks and Jack
(1952) give‘ébme date concerning immediate memory span for strings of

various ordiers of "approximation to English," ahd althcugh memory span

-increases with order of approximation, the results can be interpreted

as suggesting that even when a sentence is not comprehended, rendition of

atvleast‘a paxrt of that sentence in immed iate memory span can take place

- on thégbasis of pure memory. ‘It is well known that with rehearsal and

;‘multiple trials subjects can learn'to'repfaduéefmuch.longer passages

verbatim and w1thout comprehen51on, e, g., materlals in a foreign language.:
It is ‘curious, however,tnat accordlng to King and - Russell (1966, p. u482),
Qs‘lnbtruuted to "learn connected meanlngful meterial for its substance

and Ideas "tend to recall proportionately more words, letters, sentences,
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etc., than ideas or sequences of words," whereas Ss instructed to
learn verbatim "recall proportionately fewer words, letters, sentences,
ete., and more ideas."

Nevertheless, it is possible to take an entirely opposite view
on the gquestion of whether memory factors should be included in tests
of comprehension. It can be argued that, at least in educational
contexts, thereiis little use in comprehending a message unless the
outcome of that comprehension is remembered and transferred to a

. _
long—term?memory store. Certainly the evidence from a large mumber -
offstudies employing memorial techniques is to the effect that material
that is more "meanlngful" and hence more easily comprehended is more
likely 10 be retained. Thus, comprehension appears to faC111tate
nemory even though it may be neither necessary nor sufficient
for memory to occur.

Moreover, there is evidence to the effect that what is remembered
from exposure to connected discourse tends to be its "meaning" content
rather_than the particular phraseology -in which that meaning is
couched. “ihe work of Bartlett (1932), Gomulicki (1956), end Paul
(1950), among others, shows that both.in stovage and. retrieval processes
SUbJELtS ‘who are asked to learn connected dlscourse operate much more
with "xdeas" and bas1c meanlngs than with the verbatim phraseology.
Sachs . (.L96Ta, 196Tb) has shown that memory for sy‘ntactlc and specific
lex1cal content in prose fades very. rapldly even when .tested by
recognltlon teLhnlques whereas memory for meanlng pers1sts much -

longer. What all thls suggests is that the study of comprehen51on

oLas uuLh muy proflt from the Jud1c1ous use of memorlal technlques,_

Wth appropriate control of temporal iactors one: may: largely ellmlnafe e 4

the effect of qulte uperf1c1al features of dlscourse, i.e., . 1ts
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surface structure in grammar and lexis, freeing one to deal only with
deeper aspects of meaning. (Whether these' deeper aspects of meaning
are actually equivalent to the "deep structure" of transformational
grammar is a question that I will not try»tO'open at this point.)
This conclusion actﬁally has minimal conflict with the recommendations-
of Fillenbaum.(1970) cited earlier, because Fillenbaum was concerned.
with the assessment of the‘understanding_of syntactic features whose
meaning comporients are relatively superficial, such as the difference
between the sentences "Is ‘the ehop closed?" and "Isn't the shop
closed?" that merely‘signals the speaker's.expectation as to the
answer.,

Even though this diSCﬁssion started with an -argument against the
use of memory techniquee, we’CQme'out with a less trenchant attitude. -
On balance, we have to realize that memory factors can hardlyvbe -
avoided,.even whem ve try to restrict the testing of comprehehsion to
an “immediate"-ﬁest For example, ,buppose we conutruct a. typlcal
reading comprehen51on test with paragraph stimiuli and mui;;ple-ch01ce
questions over the paragraphs;' The test questions could be administered
either with.or‘withdut»allowihg the examinee to reexamine the
paragraphs after he has had his 1n1t1al Opportunlty to read and.

‘ study them. ;Tf we do not permlt relnspectlon of- the paragraphs, we
would certarnly beiemphaslz;ng memory factors. The more typical
-‘manmer ef administering a'reading comprehension test, however3 is to

Lfallow 1nspect10n of the paragraphs along w1th the questlons. Even.

J”,thls method does not completely ellmlnate memory because the. examlnee

may still have-to remember where-ln thejparagraphs;to.roqk‘for a

C)

des1red answer, “and there is” even the poss
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petween the act of finding an answer and utilizing it in answering a
question. Note that in the case of listening comprehension tests it is
rarely possible for the exemiviee to rehear the initial material as he
answers questions; in measuring listening comprehension we are virtually
forced to allow memory factors to operate. Comparisons between reading and
listening comprehension tests would have to control this factor.

Inference and related reasoning processes. I said above that we

might want to consider eliminating inference and related reasoning

prooesses_from,tests of comprehension. I had earlier suggested that

'many'reading and listening comprehension'ability tests may be for

some purposes too heav1ly loaoed W1th demands on the 1nd1v1dual’

reasonlnv processes, so that they tend to measure general verbal lntelllgence

' and reasonlng slllls rather than comprehen510n.p r se 61 course{ it is

-poss1ble that with the elimination of reasoning. processes there

. would be nothlng left but I tend to deoubt thls in view of the factor
analytic studleo (e. g Carroll, 1941) that have clearlJ separated

Q,lndu<tive and deductlve factors. from yerbal ablllty. I would also

appeal to - ahe work ‘of Davls (1968), who, at least according to my

. 1nterpretatlon (Carroll 1969), was .sble to separate several ‘'pure'

Tcomprehen51on factors (lependlng, respectlvely, on lexical knowledge

grammatlcal knowledge and an: ablllty to ‘nlocate facts™ in paragraphs)

from an';r erentlal factor: requlrlng the examinee to go beyond the data

- given. L'g~

' The problem oI whether one wants to include "inference" in

;'Jmprthcnﬂlon.muy be presented in a relativeLy simple form When we:
" Lonsiuer the three-torm inference problem studied by Clark (1969),

among‘others.- That 1s, if we present a sentence like (2)




15— .

(2):AJohn isn't as tall as Mary, but he is taller than Tom.
and then pose a question such as "Who is tallest?" or "Who is shortest?"
or "Who is ianetween?", producing the eanswer seems to require more
than a simple "par51ng" of the sentence. That is, a subJect might
fully "comprehend'" the meanings of the two clauses without doing the
additional processing of information required to answer such questions.
The additional processing, perhaps, is dependent upon the question
asked. Suppose one simply asked, "Who is shorter than‘Mary?" It
seems likely (though I don't believe this experiment has been done)
that the readiest answer would be "John," based solely on the first
clause, though "Tom" or : "both John and Tom" would also be acceptable
: answers. Yet even the‘process1ng of the first clause to yield the"
answer "John" 1ntuit1vely requires a certain amount of intellectual
effort‘that again goes beyond sheer comprehen51on more effort, let
us say, than'answering the question, "Is John taller than Mary?"
Clark's data suggest that there is & contimum ranging from comprehension
. of the Simple surface structure 1n terms of what he calls its
"functional relations" up through inferential processes of considerable
complex1ty, whose stages can be 1dent1f1ed by experimental techniques.
(I am sure we will hear ‘more about this from Trabasso ) The problem
we face is whether it is actually useful to draw & line between what
I have called "Slmple comprehen51on " ‘on the one hand. and"inferential
’procc bt;'" on the other, and 1f sc, where on the continuum the line
should be drawn.f But even the three-term inference problem studled
*"hby Clark is by no- means the most 1nvolved kind of inference required

in standard reading comprehen51on tests. Con51der the following
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‘.bimore than literal comprehension )
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item offered by Davis (1968) as measuring the skill of "making
inferences about the content"

The delight Tad had felt during his long hours in the glen faded
as he drew near the cebin. The sun was nearly gone and Tad's father
was at the woodpile. He was wearing the broadcloth suit that he wore
to church and to town sometimes. Tad saw his father's hands close
around & bundle of-wopnd. He was doing Tad's work--and in his good
clothes. Tad ran o him. "Il git it, Pa.”

" When Tad saw hls father, he felt

A disappointed
"B impatient

C angry

D gullty

It would seem extremely difficult (although concelvabiy it could be

"done) to spec1fy any llnsulstlc rules whereby ‘the "correct" answer

to this 1tem could be predlcted from the paragraph Selectlng the most
likely correct answer seems to reqpire on the part of a test subJect |
not merely a literal comprehen51on of the paragraph and the questlon
but also an apprehension of the total situatlon described in the | V
paragraph and a sen51t1v1ty to soc1al relatlonships and eypectatlons
that are only hlnted at in the paragraph (In fact the keyed answer,

gulltx ",1s not the only answer thau mlght concelvably be correct

ngen the statements 1n the paragraph If Tad's father were a

drunkard habltually glven to acting on 1mpulse and 1f Tad had prom1sed

~“his father that he would do hls chores even if he were late he mlght
. feel 1mpa+ient angry, or disapp01nted rather than gullty., This
Jconsteratlon adds welght to the assertion that an example of th1s sort

>’suggcut that infcrcntlal processing of information re alres much

RS

At least uwo 1mportant points emerge from this digresslon to

' exp70re processes that mlght accompany language comprehen51on°

A _(:‘
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(1) Language comprehension occurs in situational contexts
whose characteristics may influence not only the degree to which
comprehension processes operate but also -the nature and extent of
certain other processes that may accompany comprehension, usually as
a conseqguence of it. The special arrangements that are frequently
necessary to test comprehension constitute such situationasl contexts.

(2)l Two processes ofteﬁ co-occurring with comprehension are
memory and inference; while they are conceptually distinguishable
from comprehension, their occurrence may_make'it difficult to assess
the seéarate occuffence of the cqmprehensioneproéess itself.

Let us now address ourselves to attempting to make a preliminary
characterization of language cbmprehension{itself.» I shall not attempt,
however, to analyze the comprehension process, i.e., to specify how
the individual arrives at a state of-comprehenSion.~ This is a pfoblem
that has received much discﬁssiOn,"for example,_in various papers
presented at theEd1nburghIknyers1ty Conference on Psycholinguistics’
(Lyons & Wales, 1966), and it will undodbtedly be the concern of -
some of the other papers to be presented here. For the purpose of
providing a framewofk-fdf?assésSingftests.of‘cqmprehensicn, I am’only:
interesﬁed'in characterizing-the‘end state of the éomprehensioanr0ceSs,
that is, iﬁAspecifying whatvfhevindividual can be expected +o have

.To make the task somewhat less compllcated than it mlght otherw1se
be let us assume 1n1t1a11y that the message is both "meanlngful"
and grammatically well-formed.’ Later:we will consider cases in which
‘g there may be dev1at10n from full meanlngfulness and grammatlcal

.iwell—formedness.'
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The commonly accepted definition of comprehension is that it
is the process of apprehending the "meaning" of something--the "“"meaning"
of.a word, of a phrase or idiom, of a sentence, or of a longer discourse.
This implies that in order to assess phe comprehension of a-given
segment of-a‘verbal_message,’we mist identify the "meaning" that is
to be comprehended. The identification of meaning is a difficult and
tangled problem, but I see no alternative to trying once more to
explicate what ‘is meant by. meanlng in the case of verbal discourse,
at least to the extent of having a workable concept for use in
assessing procedures for testing comprehension.
Discussions of meaning have often been encumbered by a feilure
to distinguish between phe meahihg of a given linguistic element that .
is iﬁplioit in the rules of its use in the=speechrcommunity and the
total meaniﬁg of a disoourse (of whatever 1ength) composed of such
elements.. The kind of distinction I have in mind was feferred to by
Miller (1965, p. 18) when he urged that 'the meaﬁingvof an utterance
is not;a linear sum of,theﬁmeaningsdof the words that comprise it, " but
I feel that.these;differentﬁmeenings‘of-meanigé need further explication.
First consider the?“meaning of a givenklinguistic:elemeptf"?jBy
"linguistic elemeﬁj":I‘meen.any;lihguistipeunit that.has a meaning

in the sense that one orfmore rules or conventions can-be -specified

. as»to the relation of-that unit with aaconcept_or class of experiehces
 as~devéioped by membersiof_the speech—communify.i The.meaning of the

v~11ngu1st1c unlt would be 1ncorporated ix these rules or conventlons.

I do not w1sh to commlt myself to. any partlcular 11ngu1st1c “theory

in saylng thls, nor. to prompt a dlscuss1on of linguistic theorles and

'Qtechnlques. “I Slmply assume that however one analyzes a8 11ngu1st1e'
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system, there are going to be certain units or elements whose corre-
spondenée with classes of speaker experiences can in theory be specified;
exambles’of units might include,'for‘eXample, what structural. linguists
have called morphemes and grammatical constructions, or what transforma-
tional linguists call formatives, base structures, etc., with meanings
that could be guite concrete or quite abstract. A part of the
"competence" of the language user is the: "knowledge" of a large

collection of these rules relating form and meaning. (I shall not

try to specify how this 'knowledge" should be characterized in psychological

terms;bit is not relevant heré'to-discuss whether it is best conceptualized
in terms of '"cognitive struéture," "habit,” "respdnSe‘disposition,"
or whatever else might be proﬁos;d;)'

We cannot, of course, expect every language user to have in his
"competence" the sum total of=thé?ruleé'relating‘form and meaning in v
a given lahguage; but it seems clear that‘thé comprehension of any
utterance or discourse would entail thévknowiedge of whatever rules
are actually epplied in that utterance or discourse. Thus , the
comprehen51on of a sentence. like (2):

(2) The Fundalan added an are to nis. piet
‘would entail knowledge oF: such rules as the one whereby the suffix

-an may 1mply "person originating from," the one' 1nd1cating the

p9551bilityvoflthe<:o—reference;3f Fundalan and his, the one whereby

"are” is a noun4dendting a uhit*of surfaéefmeasuré-in the metriC‘

bystem, the rule spec1fying the meaning of ‘the collocation ”add" + "to,"

" the rule specifying the meaning of’ "plot" - as ﬂa small piece=of ground,"

“and pcrhaps most important of all, ‘the rules whereby the Fundalan,
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'added, and an are stand in subject-verb-object relationship, with

the mezning of that relationship.

A major contribution of contemporary linguistic developments.
has been to bring out”the!richness of the semantic, and grammatical
rules underlying linguistic elements. The rather primitite;oonCeptions
of word meanings eremplified in certain kinds of psycholinguistic
investigations, such as studies of word assooiation and of "semantic

differential' ratings,. fail.to do justice to this richness. We now

. know that even single words like "add," ﬁare " and "plot"‘entail

--elaborate . lex1cogrammat1cal information w1th respect to the classes

of experience to which they relate along wlth the kinds of grammatical

constructlons in which they can participate. Thus, in tracing the.

fdevelopment of,an individual?s competence in a language onehmust take

account not only of frequently studled morphological. and syntarulcal
phenomena such as pluralization and pass1v1zatlon, but also of the
detailed lexicogrammatical knowledge about 1ndlv1dual elements that.
participate in these phenomena.  For exemple, in a recent_study,I found.
that whereas most 6th graders know the meaning of mill (as a noun)

in the sentence "The children‘walked to the mill,".relatiyely few .

comprehend:mill (as a verb) in the sentence, !'Before. class, rthe children

'mill in the halls" (Carroll, 1970).

4Having.tried to give some speoification_of'what we mean by

 "the meaningfof‘anlinguistic;element," we:may tnrn'our attention to
‘trjing-toﬁeharaCterléeathe'Ptotal.meaningrof aniutterance,f whatever
lthe length of that utterance. Clearly, as Miller noted the total
jmeanlng 1s not the sum . total of the meanlng of the nggi in the '

“1'utterance;‘ But now that we hay;‘deflned;"llngulstlc’element" in such



o)

a broad way as to include grammatical structures like the elements of
phrase markers, it is tempting to conclude that the "total meaning"

of an utterance is the sum total of the linguistic rules that have to
be applied in the interpretation of the utterance, and_that comprehension
is therefore simply the application of these rules. Such a conclusion
would correspond roughly to the pr0posal that has often been made
hat(the comprehenslon of an utterance or dlscourse con51sts in the
ass1gnment of a “full structural descrlptlon" to the message, if 1t

is understood. that such a structural descrlptlon would ‘have to 1nclude
not only the ascription of a partlcular grammatlcal structure, but also
the ascr1pt10n of partlcular meanlngs to the constituents enterlng

into that structure at. various levels of analysis.

” This‘solution does not Seem”completely satisfactory,. Qne problem

that arises is, illustrated by the . comprehender s task in assigning

a meaning to-"plot" in sentence (2). Suppose he knows that "plot”

can mean either a "scheme, mallClOuS plan" or. "a small piece of
ground.” - How does he know that in th1s sentence it means ''small piece
of ground"? That is, arEthereany llngulstlc rules that determlne

this? The kind of semantic theory developed by Katz and Fodor (1963)

.would probably answer that he knows. it means "small piece of land"

bccause both are and plot contain a common semantic feature of

"surface.area.," . In effect, the‘Sentence signals that "the.Fundalan

- added an area to.his‘area,"wsince'a linguistic‘rulejofuinterpretation

'would d1ctate that the meanlng of "plot" .should be selected in such

a way -as- to accommodate its semantlc features w1th those of other_

"elements 1n the sentence.v But such rule may be gratultous in the

'sense that it falls to. honor the ablllty of the comprehenuer to

AR D
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"make sense" of the sentence ''on his own,;" thus without applying such
a rule. And in fact a contexf for sentence (2) is (rather remotely,
one must admit)'conceivable wherein "plot" is to be interpreted as
"malicious scheme," Moreover, the sentence is ambiguous in a number
of bther'ways: Fundalan and his may‘or may not be co-referential, and

Fundalan may or may not denote a "person of Fundala," since this word

might denote some person of authority like a Eiggg of anggE;-~it
‘might e&en dénofe'a'nonhuman entity, as sbme'sort of decree like the
Magna Carta. In actual use of the sentence in a discourse, these
ambiguitieS'could‘oniyiﬁe‘reSOlved by information given in some

widéf context, .either préceding'or following the sentence. It is
kpossible that discourse‘rules could be devised and invoked to specify
how the»diéambiguation would takekplace, and' if so, one might

say tﬁéi the correéf comprehension of the total meaning of the sentence
would involve the'ébrréct application not only of rules applying
narrowly Within'the sentence but alsc of rules relating the sentence
to’its_widér contexty. I% remains to be seen,. however, whether discourse ‘
rules having the kinds of‘potentialities‘envisaged here cén in fact

# be formulated. | |
What does, at any rate, seem to be suggested by thiS'considefatibn

of ambiguity is that the total meaning"'éf_an utterance has to do-
with the relation of & sentence or discourse to its total context.

If we widen the contékt beyond a merei"verbél"fcéntext, that is,” to
includé'the‘tdfal situatiQn'in'whiéh'thé-meSSége occurs, its "total
meapiﬁg"{mayfeﬁféii'thé'poiht—£0¥p6ihi'feiétiohs bétﬁeén‘the*elements
_,eﬁcodéa‘ih thé"ééhténée‘ahd‘théﬂthings;-attribufes, eVent$,-ahd

"relationé;ekiétiﬁg'iﬁﬁsdmé“aétualﬁb?'fiétional“reality;"COmprehension'
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of this "total meaning” would in this case imply awareness of these
relationships. Thus, comprehension of sentence (2) would entail

awareness of which Fundalan and which plot are referred to.

Suppose that sentence (2) occurs as the first sentence of a novel
that is constructed in such a way that the full explanation of who or
* what the Fundalan was, and what was accomplished when an are was added
to someone's plot, is disclosed only in the last chapter. If the

"total meaning" of the sentence were held to be all these things, the

gaining of that meaning 1s obviously a process that calls into play
much more than a set of linguistic rules. This kind of "total meaning"

would be best appreciated by a reader who returns to the first sentence
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after finishing the novel.
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But what kind of' comprehension cou;d one expect when the reader
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~reads thé sentence for.the firstrtime?v He could be expected at that
point only,tq comprehend enough 6f it to get himself set to disambiguate
the subseqﬁent!text at whateverypace the writer's design and the reader's
patience would permit, and in this case we could say that_gomprehension
entails»the apprehensipn of jgst that amount of linguistic information
that ié "committed" to the sentence——information that could presﬁmably
be captured in a set of linguistic rules. Indeed, it might be
part of the writer's qesign to leave»the_sentence ambiguous,‘allowing
the reader to interpret it as he might. In such an interpretation,
the pfédilec#ion or diSposition of the reader might be d¢é¢ribed
ﬁrobabilis%iéglly; For example, fromvpastvexperieng§‘the reader would
probabiy be.m;.)x.'_é likely to “'infe;- the c_&-reférentialit&--of Fundaiap .

" and his than the contrary. A joke—teller often’delipgrgtely leads

L e L e

a hearer into‘a_misinterpretatidn of[hiS’openiﬁg narration -
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so that the '"punch line," requiring another interpretation, will have
its humonous effect.

.This line of argument suggests‘that an "adeqnste" comprehension
of a message at the time of its receptibn mey be achieved by the
comprehension of just that linguistic informaticn that is "committed"
to the message in terms of its own structure and in terms of whatever
information has been disclosed by Qirtue of pnevious context. Some
of this information may be of ensaﬂbigﬁous character, to be disambiguated
by 1ater‘information, provided that memony for the formexr is adequaﬁe.
At a later time, comprehension of "total meaning? becomes more complete.

| Our preliminary characterization of lsngusge;compreﬁensionﬁmay

be'summarized by stating that comprehension of a nesssge_is'adequate‘
or satisfactery.to the extentnthst the language receiver apprehends,
at lesst proﬁisionally, whatever linéuisnic“information is present
in the message and is sble to relate that information to whatever
context is available at a given time, This'imblies that'conbrehension
may  be regarded as a process that contains at least two stages:
(a)'apprehensiOn of linguistic information, and (b) reiating tnat information
to wider context. Co T o

‘Thereﬁis a kind of paradox orJinconsistency in this that I
cammot see how to ‘resolve at the moment: I have tried to distinguish
”literal";br."bléinysense“ combrehensien-frdm processes of inference,
yet the relaflng of llngulstlc 1nformat10n to a w1der context may
‘ 1ndeed requlre prOLesses of 1nference | For example ‘"adequate"
L'comprehens;on of the second clause of ‘a sentence such as.f“'
(3) John isn' t as tall as Mary, but Mary is shorter-thanﬂﬁe.?T;

e‘would entall the detc on the 1og1cal contradictiOn contalned

|
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there since the first clause provides the 'wider context" to which

the meaning of the second clause is to be related. : Possibly one can
resélve this contradiction by more closely identifying "literal
comprehension with the apprehension of linguistic information.

One may now ask what kind of comprehension can occur when messages

are degraded in various ways. In natural situations, messages are

often degraded by transmission faiiures, i.e,, parts of the message

do not reach the . zceiver. The cohcept of redundancy can and has

been invoked to explain the fact that such a message can often be
understood as well as, or nearly asﬂwell as, the original message;

the redundancy may éxist either’purely among- elements of linguistic .
information or between elements of linguistic information and some

wider contekt: ‘Nevertheless, ‘redundancy ié likely to involve
probabilistic considerations in that a particular interpfetation

may becomé'merely probable rather than certain, .

| Redundancy may also explain the fact that a subject in a
psychological experiment such as the oné.conductéd by Danks_(1969)'1
can claim to comprehend a scrambled, "ungremmatical sentence such ;
as_(h): : |

(4) The helped nurse patient the.

even though interpretation may take'someﬁhat_lqnger, i.e., entail more
processing‘of-information, than it~wouldkif thé”sentEnce wére unscrambled.
Thevwider~¢6nte#tucontained_in the subJect's.knowlédsefsugaests,»hOWever,
_fhét thé‘iAféfppetétiOn~is mdfé 1ikeljrto be *The ‘nurse helped the patient"
'fhén‘"Thé5patieﬁ€‘he1ped the nﬁrsej"' Danksﬁhimself.considefs_that.thg

comprehensioh,Of.deviant;sehtenées‘of‘this;type may. be explained by
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an appeal to "Ziffian" rules (Ziff, 1964) whereby the "simplest route"
from the deviant sentence to a nondeviant sentence would be found,
but I feel -that something more than these rules must be lnvoked.
For example, the Ziffian "inversion" rule would 1ot explain why
the subject. is more likely to select one interpretation than another
in the sentence cited, because there are two possible inversions.
In naturalistic contexts, bne‘would'be interested in the case
of comprehension of "unclear" or "poor" writing.. In general, it would
seem inappropriate to expeet the individual to comprehend more informatlon

than has been "committed" to the message itself, yet we know thai . - %

| readers (and hearers) are often able to "make sense out of'. 1ci;;9[:
messages by ‘some as yet unexpllcated inferential proceSses.

There is also the obverse case, that is, the case in which a
language receiver fails to comprehend a message or misinterprets:
it. Accordlng to our araly51s ‘of the comprehensicn process, this
could occur at either one or both of the two stages, apprehension of
linguistic'infqrmation,and'relating this information to wider context.
That is, either the individual does not have'the kanledge of the -

flingnistic rules required to form a proper reading of & message, or
he‘fails in the processing of that information, or both kinds of
‘failure occur. _ |
'Even more'generally, the kindlof'problem pmsed*by:this analysis
is" the explanation of what processes occur in what we have: called

"relating llngulstlc 1nformat10n to a wider cOntext " The.study of

llngulstlc ‘rules’ whereby language receivers ‘gain, certain types of
glnformatlon from messages is. 1mportant but equally 1mportant——and

“probably independent‘oxvpurely_llngulst1C‘study——ls the study of how
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the language user processes that informétion in order to &ssimilate

or integrate it with his prior knowledgeior cognitive structure.
The Testing of Comprehension

. If the above analysis is correct, testing of camprehension -
involves consideration of the two conceptually separable:stages of
the comprehensionvprocess.~‘That.is, we would'like to find out, in a
glven case, the extent tO'Which'theVindividual "correctly" apprehends

the purely 1inguistic information that is "committed" o the message,

and also the;extent'to which he "correctly" relates that information .

to some wider context.
There are ‘several desiderata for tests of comprehension

(1)”va11d1tx, An 1deal test of comprehension shouid be: valid

in the sense thet it reflects solely comprehension as’defined here-

and not anysother behavioral process such &3 memory, inference,

~guessing31orvthe like.,

J(é):Reliabiiitx. Ideally;.a'measure of comprehension shouid-be
reliable in the sense that it gives consistent outcomes on equivalent
trials-foris;gifen individual,

(3) generaiitx. ' Idedlly, a procedure for measuring comprehension

should’he applicsble to'(a) all types of verbal material, and (b)

“all cﬂasses ‘of - individuals. By "all types of verhsi;material " I have
;‘in mind variation in the qpsntity and complexity of the’ material--
-whether it bc a single word a single sentence, a. paragraph, or a
ylonger discourse whether it ‘be picturable or not, concrete or abstract,
‘1itera:y or: technical in subject-matter, etc. By "all classes of individ-
: uals" I have in mind groups at different age 1eve1s, or with different

',degrees of compctence in the language of the test
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(4) Convenience and~practiéality,: The procedure should, ideally,
be easy to prepare end easy ﬁo adﬁinister, and should yield outcomes
that-afe easy to score or otherwise evaluate.

I have tried to develo§ a éléésificatibﬁ of procedures for
testing comprehension on the basis of a survey of procedures followed
either in'psychometric devices or_in-experimenta1~investigétions[

This proved to require a three-way ciassificatibn in tefms of (I) tasks,
(II) types. of measurements or oﬁservations taken, and (III) conditions
of testing in terms of the temporal relations betweén presentation

of the verbal stimﬁlus and the taking of méasurements or observations.

Any given procedure can be classified as somebcombination of: a

' particular task-witﬁ“afparticular type of observational prodéCure
with some particular arrangement- of the temporal relatioqships;

involved. While the classifications of tasks, types of measurements,

and conditions of.measureﬁentbdo not completely exglude-overlap,.the

- framework has been useful in organizing the subsequent discussion.

I. Tesks
1. ‘Subjective reports concerning: :

(a) Comprehension vs. nohcomprehension, degree of Qcmprehension
‘Or.éomprehensibilify‘-,.

(v) Specific;aspectsfof‘the message; e€.g.: ‘
(l)'meaningfulﬁéss; aha1yticity5 ambiguity;,eﬁc;

,-‘(2)-grammatiéality,~"acceptability,"‘ ‘

ﬁ.nx(3)iﬁimpbrtance,"f"centrality,"ﬁopz"salience" éf

; _v'{pafﬁicularﬁpartSVOf~ﬁﬁe meSSQSéo’

—

ot B
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Reports of truth or falsity, or of equivalence (in some sense)

with another stimulus.

(2) Analytic judgments
(b) Verification with respect to ancther presentation
(L) With respect to another message (to determine
equivalence of meaning)
(2) With respect 10 pictured referents’
(c) Verification with respect to the individual's knowlege base
Nonverbal reaponse'to-the-nessage: "following directions."
Supplving missing elements in a message
(a) "étandard" cloza procedure-(supplying missing words that
have been’ deleted according to some rule)
(b)- "Progressive" :cloze procedure’ (progressive adding of words,
witn‘feedbackﬁ'

(c)- Sentence completions

() Supplying order (as in an enagram or sentence rearrangement task)

Answering ouestions based on'the message.
(a):Completion-type items:
(b) Mnltiple-choice items

Recognition of messages, or elements thereof, on subsequent

ii‘presentation-

Reproductioniof'the message,'in-whole-or in part, in original form

1or in some transformation :
» (a) Verbatim reproduction
. (b) Paraphrase

‘f(c) Translation 4nto another language or symbolism IR

‘i'(d) The "probe latency" technique, ‘e.g 5 reproductlon of a given

' part of ‘a message associated with a given cue

“(e) Eye-voice span (in reading)
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II. Measurements or observations

1. Retings or similar Judgmental indices
-2, "Correctnessﬁ of response with respect to some criterion
3. Time measurements
(a) Decision or response. time
(b) Reading speed |
(¢) Learning-time (or,lnumber of trials)
4. Physiological responses
(a) Overt:: emotional.responses;suchsas“laughter, fear, etc.;
eye movements |
(v) Covert: electromyography, GSR, etc.

11T, Conditions of testing

« lf ‘Responses- elicited or observed simultaneously with message
'presentation
2. Responses eiicited or observed immediately following message
presentation ‘
3. Responses elicited,or;observediafter.a delsay.
(In 2. and 3. the original message, in whole or in part,
may or mey not be physicalLy avallable during elicitation
of the. response.) S
The follow1ng discussion of the various procedures for testing
tcomprehension will be arranged according to ~the tasks. reuuired of the

individual whose comprehension is being tested

l._ Sub,Jective reports. Some remarks on sub,Jectch reports of
-comprehension have alxeady been made If the subJect's'"honesty"
.’and attention can ‘be. assured Aand particularly ir. accompanying measure-

- ments such as decisiOn time can be taken,'subJective reports would seem

"tto be valid and. hignly useful measurements of comprehension.' They have

rpmar e - oy
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been used only infrequently in psycholinguistic investigation however
(Danks, 1969), and the full potentialities of the method have not
been explored. For example the method might be used to explore what
particular elements ol a message cause difficulty in comprehension,
e.g., particul words, gramms tical constructions, clauses, ete. By
varying the nature of the message, as Danks did, it is poseible to
relate subJective ratings and decision times to message characteristics
such as grammaticality, ambiguity, grammatical complexity, vocabulary
difficulty,-etc.;errshner (l96h).measured reading times for passages
of different levels of difficulty, both before and after’the subject
learned ‘that‘he we.s going to’be‘required to answer questions on a
passage, The:amount of time tahen.by-the subject to read & passage
may be: thought of as reflecting the judgment af the subJect as to
whether he understands it

While sub,jective reports could easlly yield false positive results
when the individual believes himself to comprehemi‘but actually does
not, it is unlikely that they'would_yield false negative results unless
the 1ndividual is malingering The prese nee of false positive results
could be detected by use of certain ~other techniaues, such as asking
questions._ If subjective reports of comprehension are teken simultaneously
~with .or immediately after, presentation of the message memory factors
will have little or no influence. The exte"u o which subjective
reports of comprehension will® reflect_inferential_processes would probably
depend upon’the'degree to;vhich the message requires‘the operationpof
.ISuch processes.ip,’ | ! | s | v
) Unlike the remainder of the techniques, subJective reports of
‘ comprehension cannot be used in an adversary testing situation, thebsubject

would be too 1ike1y to clsim comprehension falsely
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2. Reports of truth or falsity;gor of equivalence (in some sense)

with another presentation. When verification of a message can be based

either on‘the analyticitybof the message or upon, say, a pictured
referent, this ‘technique has much'to recommend 1t as:a‘measurement’of
pure comprehension, because (if the subject is honest end attentive),
a correct response is directly dependent upon comprehension The
technique has many of the features of the SubJective report in fact,
it 1s a kind of subjective report of'comprehension; On the other hand,
when verification #s against the knowledge base of the individusl (e. g »
"The capital of SOuth Africe is Johannesburg True or False°") it is
more ‘1ikely to measure ‘that knowledge base than the presence of |
comprehension. ‘ ’ . B o

Because of the simplicity of the binary Judgments required the

measurements maey suffer from unreliability and therefore may have to

“be buttressed by additional measurements (replication, use of feedoack

and correction, and the like). Wason (1961) used this method in an
experiment on the comprehension of negation; he measured the latency
of Judgments of -the truth or falsity of analytic sentences 1ike "88 1s‘

not an even number" and pooled uhe results over samples of such sentences.

'Nevertheless, Ss made relatively few errors. Extensive use of picture

verification procedures has been made by Slobin (1966) and Gough (1965,
1966), with precautions similar to those taken by Wason Gough
'experimentally varied the time relations between.presentation of the
:verbal mcssage and the picture. ’ » | o

An extension of this technique, particularly apprOpriate for

listening comprehension, but” also useful for reading comprehension,

© s to present a sentence and require S to choose which of several

PR I iy
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pilctures best represents its meaning. Alternative choices can be
designed to require S to make fine discriminations among linguistic
elements. Its major disadvantages are its inconvenience (tnebdifficulty
of drawing satisfactory pictures):and_the fact that there is propably
a limit to what can be presented in pictorial form. | -
Another variant.of this general technique would be to have S
evaluate whether a given.message is equivalent in some respect (e.g.,
meaning) to another message. A simple»and common form of this
procedure is to be found in vocabulary tests, where S is reqpired to
select a'word similar_in meaning to a»key word. As applied to larger
units}snch as sentences, the techniqpe has received little use (unless
one considers that certain types of multiple-choice camprehension tests

are e variant of this technigpe).

3. Nomnverbal responses to a messagef_‘following directions. Tests
of the subject's ability to follov verbal directions by carrying out
some performance have appeared in intelligence tests ever since the
construction of the Army Alpha test in.World War I; but have rarely
been used: in experimental studies of.comprehension despite the fact
that such tests couud be highly vaellid, reliable and convenient ‘measure-
ments in many,circumstances. Jones (1966) had childien perform a

cancellationgtask‘under-instructions such as "Mark all the numbers

[in & display] except 2, 5, 8." Shipley, Smith, and Gleitman (1969)

tested children's.comprehension by having,them executevcommands. Another

variant of -the. techniqpe has been effectiveliy employed by Carol Chomsky (1969)
To insure validity, however, the task must be one that is not likely

to be performed correctly unless 8 has understood the 1nstructions The

procedure has the disadvantage that it may be. applicable only to a certain
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limited set of verbal ﬁateri&ls, and it gay be subject to the influence

of memory factors in that S may cdmprehend the instructions'but forget

them before he begins to perform the task.

%, Supplying missing eleménts in messagés. The mosf‘typical and -

popular example of +this techniqpe is the "aloze" proéedure introduced

(or reintroduced) by Taylor (1953) initi&lk& as a ﬁeaSure of "readabllity"
(the difficulty of a text).b The procédure involves teking a passage

of text and deléting words inJit by some rule, e.g., every 5th word,

every other noun, or every other "function" word. A subject is then
presenﬁéd with the passage and gskédtto guess the missing words. ~Usually

the passage i1s presented in wriffen'forﬁ, in which cas€ the missing words. are
indicated by"blankg»df'a standard size, but fechniqﬁeé‘éfe also availsble"
for preséhtiﬁg thé passage in auditory form (Péisach,'l965). The

procedure has gainedrcdnSiderable acceptance as & measure of the individusl's

degree of comprehensicm of a given text  (Bormuth, 1968; Greene, 1965;
Taylor, 195T). Such meééﬁres are found/to heve sﬁbétantial or even
high correlations with‘more'conyentional tests 6f reading comprehension.
The validity of fhe "eloze" technique in measuring an individual's
comprehension. of a giﬁéh text is open to some question. - Weaver and '
Kingston (1963) perfofmed a factor-snalytic study that suggested that
scores are affected by a speéial‘aptitﬁde or sbility for utiiizing
redundency in a passage, and supplying“ﬂissing elemehﬁs, iﬂdepéndent of
verbal ebility. Colemar and Miller (1968) tried to use the 'fechnique
in‘méégufing:kﬁowlédgé géined from ?riqr ihspection-éf*thé“unﬁutiléteai
paé#ééebbut'found that the scores were hardly higher, on the aversge,
“thaﬁ fhosé oflgsrwhb'had n6f‘been presented with the uthtiiated passage.

Tt would seem that cloze scores are dependent chiefly on what might be:

called the '"local redundency" of a passage, i.e., the extent to which
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linguistic cues in the immediate enviromment (generally, iﬁ the same
sentence) of a missing word tend to supply it. Rankin (1958) found

that cloze scores based on deletions of nouns and verbs seem to measure
something other than what is measured by scores based on deletions of
function words. There 1s no clear eradence that cloze scores can
measure the ability to comprehend or learn the major ideas or concepts
that run through e discourse. It is even possible to secure cloze
scores on the basis of meaningless material so long as grammatical cues
’are present; thus, cloze scores are probably more dependent on detection
of grammatical then of semantic cues. On the whole, the cloze technique
in its usual form is too crude to permit measuring the degree to which
the individual comprehends particular lexical or gramms.tical cues, or
possesses a8 knowledge of specified linguistic rules. It probablyr
depends to a consldersble extent on 1nferentia1 processes.

The "progressive cloze" techniqpe requires the subJect to guess
each saccessive word of a passage. Rubenstein and Aborn (1958) allowed
only one guess per word (but gave the correct woxrd, after each guess)
apd measured the difficulty of passages in terms of the percentage of
words correctly guessed by a group of subjects. These scores were highly
correlated with readability and_learniag scores obtained from other
subjects.k This illustrates use'of fhe technique in scaling passage
difficulty. Crlemsn and Miller (1968), however,’ used it in measuring an
indi&idual's.ability to learn from a passage. Essentlally, their procedure
had the[subject:take two trials with the seme pessage. The gain in the
percentage of correct gﬁesses on the seeond trial was considered a

_ measure of information geined through exposure on the first trial.
"Because .of the in%erval between a guess,on the first‘trial and & guess
on the seeond>trial‘their technique necessarily involves a memory factor

end 1is thus not pure measure of comprehension.
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There are certain other forms of comprehension tests that require
the supplying of missing elements from context and that are more highly
focussed on testing the comprehensibn of'particular types of cues. TFor |
example, & sentence may be given in which the supplying of the one
missing word would be contingent (et least partly) on the detection of
a particular grammsticael or lexical cue: Sentence completion tests
have been used in studies of grammatical ambiguity: the type of
completion supplied by the subject indicates the particuiar interpretation
he makes for an ambiguous expression (MacKay, 1966). When sentences
are presented in a scrambled arrangement, the missing elements consist -
of the cues of word order that are present in normal text'(Olé}on, 1961);
in reconstructing the text, the subject has to supply these elements
fram other’typés of cues. |

5. .Answering questions based on the message. One finds on nearly

all standardized reading or listening comprehension tests the device

of presenting a paragraph to read or listen to, with one or more gquestions
to be énswered over the content of the paragraph. Ordinarily, on realing
tests this paragraph is available to the subject as he answers the
questions; there 'is 1ittle control of the.subject's strategy, and some
subjects believe they will do better if they read the questions before
they inspect the paragraph. In listening tests, the questions are
usually glven after the presentation of the message and the subject has
t0 dépend ‘on memory. Since the' object is generally to measure campre-
hension aﬁiliti;'the'Selection‘6f'itéms is'contro11ed by statistics
concerning whether £hé’correct answers on the individual items are
correlated with scores on the'tés£ as‘a whole or with some external
criﬁefién such”aS'SChélastic subéess. Scores on these tests are often

highly éorrelaﬁéd with measures’ of generél verbal ability.
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There is evidence that dépending on the form and content of the
questions, different kinds of reading or listening "skills" can. be
measured (Bateman, Frandsen, & Dedmon, 1964%; Davis, 1968).

It is too often the case that: the questions on reading and listening
comprehension tests are not controlled for the ability of the subject
to ansﬁer them above a chance level even if they are not exposed to the
texts on which the questions are based. .0Often the questions can be
answered on the basis of.the subject's prior knowledge or on the basis.
of various incidental cues in the questions themselves. Sometimes the
questions présent difficulties that are extraneous to the comprehension
of the text. A technique for controlling such factors has been
presenteé}ﬁy Marks and Noll (196T).

The construction of items for comprehenéion tests has traditionzlly
been viewed és'a matter requiring much Ingenuity, creafivity, and even
artistry on the part of the ltem-writer. Bormuth (1970) has severely
(and perhaps unjustly) criticized traditional test-construction procedures
for théir ﬁnsystematic, "unsclentific" nature and suggests that a science
of item—congtruction can be developed by using priné¢iples of transforma-
tional._grammar.* It remeins to be seen whether such-avsuggestion can
in fact lead to measurementsvof allfthé’aspects of comprehension and
learning £hat,one might waﬁt to measure, but Bormuth's techniques have
much promise for testing the:individual's‘abilitygtobapprehend the

informetion provided by purely linguistic cues.

6. - Recognitlon of messages, or elements thereof, on subsequent

presentation. The ré¢ognition techniqﬁé;has beenﬁa‘traditional method

of measuring learning and memory. The. subject: is presented with an
éfray of material that he?is’asked‘tb inspecf'@r_learn, after which .

(either immediately or after a.delay)’he is given-elemenms of the
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original array together with new or modified elements and asked to
indicate which elements are "old" and which are new. For example, -
Shepard (196T7) asked college-age students to inspect, one by one, v

‘612 short, unrelated esentences, after which they had to identify, in a

SRRt T

series of 68 test pairs, which member of each pair had occurred in the

previous series; they were 89% accuraté in doing so (chance success ‘ s

being 50%). Since the sentences were all easily comprehensible on

first presentation, the results undoubtedly reflect memory rather than
comprehension processes, h
"Nevertheless, the recognition“teChnique has»beeﬁ used by“several
investigators to examine detailed‘processes of eOmprehension. Clifton,
Kurcz, and Jerkins (1965), and Clifton and Odom (1966) used &
recognition fask to‘indexvthe grammatical ‘similarity of sentences;
"after :presentation of a series of sentences, these same sentences

together with grammatical variants of them {(Involving negative, passive,

and question transformations) were presented and the subject was asked
to press a telegraph key whenever:he.thought he recognized one of the
"old" sentences. Fillenbaum (1970)," however, has shown that this
technique was. inadequate to capture subtle semantic differences among-
sentences. Lee (1965), Fillenbamn (J_966), Newman and Saltz (1960),

‘and Sachs (l967a, 1967Tb) have used bhe recognition task to find out the

extent to which subjects remember the verbatim forms of words or .
.sentences as opposed -to their meaningS. The‘evidencefindicates in.
igeneral that verbatlm forms ‘are remembered only for a relatlvely short
: tlme, if at all wheresas. meanlngs are remémbered much longer.
Another applicatlon of the recognltion teﬂhnique is:the: "chunked
'm‘comprehens1 n' test developed by Carver’ (1970) .- .Carver presents a

nassage fo readlng, typicalxy four: or five. paragraphs 1ong ThiS'iS
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then immediately followed by a multiple-cholce test that the examlnee
must complete without referring to the original passage. In each 1tem
of the multiple-cholice test, each alternative consists of a "chunk
of the original——a clause a phrese, or sometimes a single word; one
"chunk " however, is changed in meaning by the substitution of a
different word or phrase. The subject has to‘indicate vhich alternative
does not convey the original meaning. An example will illustrate the
technique. The first paragnaph of one of Carver's selections is as
.follows:

Voter apathy 1s almost a cliche\gn discu551ons of American
- politiecs. Yet, only a cursory look at voting and registration
restrictions shows that many would-be voters do not cast
ballots because they are prevented from doing 8o,

The test items covering this part of the selection are as follows:

1. (A) Voter apathy
(B) is almost a cliché
(C) in discussions
(D) of American politics.
(E) A recent poll directed
2. (A) at voting
(B) and registrstion restrictions
(c) shows that . .
(D) many would-be voters
(E) seldom protest or demonstrate .
3. (A) bpecause they are prevented
;(B).from doing so. . -

' %gg [The remaining alternatives cover the beginning of the
' next paragraph in the selection.]

The changed elternatives are constructed and‘item-analyzed in such a
way that individuals who'have notﬁread the original passsge are unable
"~ to score mnch ehoveichénce; dodbtless this process requires much
1ngenuity and experimentation. |

By def1nition, the recognition techniqne reflects memory processes
Even 1f comprehen51on processes ‘are involved, it is difficult to

separate their effects from those of memory processes.' Thus Carver's
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"chunked comprehension” test cannct be regarded as a measure of
comprehension asﬁsuch; in fact, the:mannal‘for the published version
of}tne test (Darby & Carver, 1970) 'states that it 1s designed to

test "memorybstorage“‘for verbal content. It is a test of camprehension
only to the extent that memory'processes mey be assumed to be'solely
a function of degree of comprehension, at least in the test situation.
Some support for such an assumption cen be found in Underwood's (1964)
. suggestion that amount of retention, when temporal factors are
controlled, is chiefly a function of degree of original learning.

Even so, this would lmply that the recognition techniqpe -can be used
to index comprehension only when there is precise controi of temporal

factors.

T. Reproduction of the message, in whole or in part, in original

b

form or in some transformation. An extraordinary variety of techniques

for testing or investigating language comprehension or verbal learning
involve tasks requiring reproduction of a message in some form.
Depending on the nature of the task and the conditions of testing,
memory processes may be.involved, and thus, as in the casevof the
recognition task Just discussed, the respective roles of comprehension
and memory processes may be difficult -to isolate.'

For example, verbatim:recall of single sentences immediately
after visual or auditory‘presentation may‘depend either‘on pnre
memory span or upon‘comprehension, or some combination thereof.

There is no systematic body of 1nformation about memory span for ’
verbal material. Miller (1956) reports data from Hayes that indicates
that the memory. span for, unrelated words is above 5 for mature speakers
As soon as there is any degree of semantic or syntactic organization :

in.a series of words presented for immediate recall, the number of words
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that can be recalled increases beyond the spsn for unrelated, meaningless
materials (Marks &'Jack, 1952). This is not to say, however, that
shorf-term memory factors cease to operate. Memofy épan-for well-formed:
sentences has been considered en index of mental age (Terman, 1916,

pp. 37-39). It'has alsoc been used in the study of the development

of linguistic competence in young children (e.g.,» Slobin & Welsh, 1968).

The experimental study‘of verbatim reproduction of longer

passages (Clark, 1940; Henderspn, 1903; Lycn, 1917) has generally
.depended on & scoring procedure known as the "method of retained
members."v'The stimulus passage is’difided intq:a number of phrasal
ﬁnits of approximately equal size; the‘subject's response 1is then

scored in terms of the number of these:units that are reproduced.

Levitt (1956) shdwed that differentiiﬁvestigatqrs‘are likely to make.
different divisions of a passage anﬁtthese differences are 1likely to

be reflected in recall scores. There seems to have been no.application
of strictly linguistic procedures to determine whét units shoﬁid be
scored. King (1960, 1961) snd his collaborators (King & Russell, 1966;
King & Yu, 1962) have reported a 'series of studies showing that when
judges are asked to scale written recalls for excellence, two factors
iﬁfluence their judgments: fa ﬁquantitative" factor having to do with
the amcunt of recali»(nuﬁber of words, and the like); and an
"org&nization":'fa;ctor-havihg to do with the quality and ‘organization

of the semantic content. .This result implies, incidentalily, that
"judges‘differ in~the;¢xtent to‘whichxthey are influenced by these factors.

,One of the more perceptive stulies ofvverbafim recall that I have

found was by Gomuiicki (1956), who’presen#edvhis subjects with 3T prose
. passages, from 13 to 95 words in length: ﬂe studied the reproduction

;'of'eaqh word, -Judging it as either "édégpate" or "inadequate." Over
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the whole set of reproductions, 55.5% words were reproduced verbatim,
32.7% were oritted, 11.8% were changed, and 6.2% weré-added_WOrds:or
ideas. The frequency with which a .given élement we.s "adequately"
representedrwas regarded as é measure of 1tsb"mnemic value." Mnemic
value was then‘studied as a function of semantic content (action vs.
description) and grammatical function. Recall was regarded as an
"gbstractive process." The best rer mbered materials described
actor-action-effect sequences; there was even a.tendency for Ss to
turn descriptive passages into “quasi—narratives,"‘

Tmmediate verbatim recall of verbal materials has been used to

study many aspeqts of language behavior_and,learning: basic processes
in recall (Bartlett, 1932; Paul,'1959); the  effect of "order of
approximation to English"_(Miller & Selfridge, 1950; Tulving & Patkau,
1962); the effect of syntai and other,grammatiéél factors (Miller,
1962; . Slobin & Welsh, 1968); the effect of instructions as to what is

to be recalled (King & Russell, 1966); the effect of associational

. factors (Roserberg, 1968); and oral vs. printed’stimuli (King &

Madill,v' 1968). | |
- Space does not permit discussion of the many variants of the

recall task: »delayed verbatim:recall,(Slamecka, 1959); recall after-
interpolated.materiai'(Saviﬂ;& Perchonock, 1965); time for verbatim

: learningrto a criterion (Folletﬁie &‘Wésemanh, 1967;,Rdbenstein &

; .mAiorn, 1958);;péired-aSSOCiatevlearningAinﬁwhich sentences are:

" the respohsééf(Martin & Jones, 1965); serial learning of sentences -

"(EPStein;'l962);fetc.. A1thougﬁ the effects of various message
characteri;stiés (me‘a‘ningvfu‘lnes's ,  gremmatical structgré , etc.) on

£he reéalls can be ‘studied by appropriate experimental controls, it

~ remains difficﬁlt to differentiatepcbmprehension,3storage, and retrieval

EMC ) .process‘es. =

NIRRT IR
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There eaxre sereral special variants of the message-reproduction
task that deserve considersition. One is the paraphrasing task,
i.e., reproducing thetmessage in the subject's "own words." Generally
it is required that this task be performed without the subject's
being able to refer to the original messege, but if memory processes
are to be excluded, this need not necessarily be the case. If
paraphrases can be objectively amd validly scored, this task may be
a useful technique for measuring comprehension. The catch is that
it may be‘very difficult to score paraphrases’for'conformity of content
to the original, as was noted for exsmple by Downey ‘and Hakes (1968).
Moreover, telling the subject to use his "o&n words'" may place an
.extra burden on him when he interprets this as meaning that he cannoct
use the words of the original message. And, of course, it is
possible for paraphrases to be nothing more thanAgrammatical trans—
formations'performed without fdll‘comprehension of semantic content.

The writer (Carroll, 1970) recently used a paraphrase task to
study children'svcomprehension of single words used in unusual
grammatical functions; the words in question were placed in imaginary
. "headlines" such as WHEN YOﬁpARE LOST; SOMEONE WILL PAGE YOUR MOTHER. -
High’reliability in scoring the responses was achieved, hut it was
probably the'case that some wnsuccessful responses reflected simple
inability to creat€ a paraphrase even though the rezaondent actually
_ comprehended the sense ‘of - the message ‘this ‘would be an example of = - .
'ialse negutive'outcome.

Trunslating a8 message into another language is ‘a traditional
"method of assessing comprehension in foreign-language learning, as
where an English—speaking student. is reqnired to translate a French.

' sentence or paragraph into English Obviously, this method cannot
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be generally used in testing native-langus.ge comprehension, and even
in foreign language instruction there is the problem of attaining
adequate scorer reliability, not to mention the problen- of defining
vhat a t;uli adequate translation is.

The:translation of verbal messages into mathemstical or logical
symbolism might appear to be an analogous possibility. I have .in
mind the kind of comprehersion required, for example, in order to
state an algebraic formula for the solution of a verbally-stated.

»mathematical problem. I have not 1ooked into the.resea;ch literature
concerning this ﬁrobiém, as there are obvious drawbacks to the
genefality of theuprocedure,(the respondent's knowledge of the
mathematical or logical syﬁﬁoiism involved would be a factor, certeinlj);

The_"eyeevoice span" in reading a text has been use@ by several
investigators (e.g., Levin &'Kaplan, 1966; Schlesinger,.l966) as
an index of comprehension processes. It can be regarded as a variant
of the reproduction task, in that the subject is required to reproduce;
that part of a printedemessage tha s is within his span of perception
but not yet read aloud, in an oral reading task in which the;subJeet's

viewing of the stimulus 1s suddenly terminated at a particular moment.

‘ Presumably, the eye—voice span reflects the additional infcrmation
' processing that the subject is‘performing on material ahead of what
he is reading‘aloud at that moment ‘Whiie 1t may represent the
peratlon of sentence—comprehension processes, it mey also reflect
'”}eertaln 1nferent1al and guessing processes slmllar to those tapped in
.the "cloze" technlqpe.

******

'S brief survey: of. techniques that have been used to test

1ungvagel» Hprehension points up the fact that there is no :one technique
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that universally gives valid and reliable information. It is seldom
the case that success or failure in any of these tests can unequivocally
be traced to success of failufe in langﬁ@ge canprehension since there are
other factors of guessing, inference, memory, reliance on prior
knowledge, etc.,’that are operating. The influences of these other
factors must be controlled as fully as possible by variation of message
characteristics, control of temporal factors, and instructior.s to the
subject,
In this diécuss;on, not much has been sald about the capability

of the techniques to distinguish the two procésses earlier identified
as inherent ip com?rehension: apprehension of lingistic information,
and relating that information to e wider context. Psycholinguistic
investigations have, for the most part, ignored this problem. Little
context is offered when single sentences are presented, and when the
comprehension of longer discourse has been studied, there has been
1little attempt to.explicate contextual elements or:to vary them
. experimentally, Whether such an approach would be useful remains to

be seen.
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