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Abstract

Though it seems intuitively very probable that processing of sentences
is likely to be affected by the environment - both linguistic and non-
linguistic - in which the sentence is encountered, remarkably little work
has been carried out to investigate the parameters of the process. While
some work in recent years (for example that of Bransford and his co-workers)
has amply demonstrated that what is remembered from a sentence is strongly
influenced by other sentences which have to be remembered, few people have
carried out investigations like those of Huttenlocher and her co-workers
into how the situation can affect comprehension of a sentence.
Psycholinguistic work has for the most part been directed towards the
process of understanding single sentences shorn, so far as possible, of
any ties with either other sentences or the reeil world. This unfortunate
occurrence seems to have been largely due to the overwhelming influence of
transformational grammar, which encourages one to believe that processing
of sentences constituting part of a text is much the same as processing of
single sentences. At any rate the core processes would appear to be the
same on this account.

In the present work an alternative theory of grammar is utilised.
This theory, called systemic grammar, places great emphasis on the
information structure of a sentence and hence, implicitly, on the relation
between sentences and the context in which the sentence is encountered.
The present work concentrates pre-eminently on the influence of other
sentences on the processing of a particular sentence - rather than on the
influence of the accompanying situation. However,much is said on the

subject of Huttenlocher®s work.

The work starts with a highly selective review, heavily reliant on
Clark (1974), of relevant literature. The review concludes that the bulk
of the work reported in the literature lacks a coherent theory within which
to conceptualise contextual influences on sentenco processing. It is also

suggested that a number of effects reported in the literature may be



3

heavily dependent on contextual influences. Systemic grammar is out
forward as a theory which might enable us to conceptualise some of the
factors relevant to understanding sentences in context. A brief outline of
systemic theory is given. Following this, nine experiments are reported on
a variety of traditional effects, but in all cases manipulating whether the
target sentences occur as part of a text or not. In addition variation of
such cohesive devices as the use of pronouns and the definite article

also occurs.

The first experiment involves the systematic manipulation of
definiteness marking, syntax, relational term and presence of text. A
verification task is used in which the sentence precedes the picture with
separate measures of comprehension (how long subjects choose to have the
target sentence exposed) and verification (how long it takes them to
respond when they see the picture). Interesting results occur in both
sets of data but the main findings are : firstly, that the traditional
lIexical marking effect only occurs with single sentence presentation -
when embedded in a longer text there is no difference between reaction
times to the marked and unmarked words; secondly, although the marked
syntactic form (in this case with the locative phrase before rather than
after the copula) tends to be harder to understand this effect almost
entirely disappears when the sentence is in a context and the topic of the
paragraph is the theme (Ffirst noun) of the sentence - with unmarked syntax
reactions are quicker if the topic is the second noun, but neither of
these effects occur, of course, in the no text case where there is no
topic; thirdly the marked lexical form was responded to faster if the two
nominal8 were marked differently for definiteness, whereas the unmarked
form tended to be responded to more rapidly if both nominals were similarly
marked. The Tfirst and last results were explained as due to a "good
reason” interpretation of marking in which marking is considered
subordinate to toplcallsation choices and the marked form does not convey

additional information if it can be seen to have been chosen for that
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reason. The second result received a related explanation, though with a
fuller analysis of the role of this marked syntactic form.

Experiments 2 and 3 investigate precisely the same phenomena as
Experiment 1. The first of these requires subjects to write down a
series of sentences of the sane sort as those presented to subjects in
Experiment 1, to describe a series of pictures presented to them.
Various constraints are built into the task in order to encourage them
to produce a wide variety of responses. The frequency of different forms
is similar to what one might expect from Experiment 1 given the assumption
that reaction times and production frequencies are inversely related.
Similar effects were observed to those in Experiment 1 with the exception
that definiteness marking was seen to be of much greater importance in
this experiment. This last result was also replicated in Experiment 3 - a
much less constrained study in which subjects described pictures orally.
Classifying responses on the basis of a large number of criteria this study
demonstrated that very few of the possible responses occurred. However
many more occurred with unmarked than with marked syntax - supporting the
interpretation of the marked option as not in itself more complex, but
rather with more complex entry conditions (selected in a narrower set of
circumstances). This study also demonstrated some interesting differences
in the patterns of use of pronouns and the definite article.

The next two experiments follow up this last point by investigating
differences between pronouns and other mean6 of cross-referring in terms
of reaction times. It is clear from these two experiments that pronouns
do not simply speed up comprehension relative to other methods. The effect
seems to depend upon several factors including the information structure of
the sentence. The fifth experiment used the three term series problem to
examine the use of pronouns, lexical marking and Huttenlocher®s result that
the second premise is easier to understand if the new item is first in that
premise. Reaction times to the first premise, the second premise and the

question were measured separately. Huttenlocher"s effect was greatly
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enhanced by the use of a pronoun in the second premise to cross refer to
the first premise. This was interpreted as being due to pronouns making
clear the new and old information parts of the sentence and so enabling
subjects to take advantage of the fact that their primary focus of
interest when reading the second premise - namely the third object - is
referred to by the more prominent theme, something which is more usually
reserved for old information. A second factor influencing processing of
sentences with pronouns in them is whether the pronoun in the second
premise refers to the same object as the subject or object of the first
premise. Subjects respond more rapidly if it is co-referential with the
subject. Experiment 3 demonstrated that this is also the more common
occurrence in free descriptions. Other results in this experiment
provided more support for the interpretation of lexical marking in terms
of a good reason principle : there being a strong effect of marking of the
first premise (where it is hard to see any topicalisation reason for
choosing it) but no straightforward effect of marling of the second premise.
Furthermore marked questions do not take longer to process than unmarked -
in fact, thanks probably to an interaction, they actually take
significantly less time.

The next three experiments again involve verification but here the
presentation of sentences was experimenter controlled and oral. Reaction
times were again used but the measure taken was a complex comprehension/
verification one. This measure was supplemented by a measure of the
number of fixations subjects made in scanning the picture. This set of
data was analysed in much the same way as the reaction time results.
Experiments 6 and 7 involved successive presentation of sentence and
picture (in that order), while Experiment 8 Involved simultaneous
presentation. On the whole the latter was more successful but this may
have been because more complex pictures were used. The fixation data,
though producing a number of apparently reliable results, did not produce

results which bore any clear relationship to the reaction time data and



evidence to the contrary reported by Hall (1975) is therefore called into
question. However the reaction time data as a whole are not very clear in
these three experiments. Only in Experiment 8 in which passives are shown
to be easier to understand when the theme is previously mentioned, and
actives when the theme is not previously mentioned (this ie true, of course,
only for the context condition) are there any very clear results. In
Experiments 6 and 7 on the other hand, it does seem that passives are only
harder to understand than actives if they are false, but Experiment 8 only
shows a simple effect of truth value. Effects of context in Experiments

6 and 7 are not large - possibly this is due to the delay between
presentation of the sentence and the taking of any measure.

The final experiment again used the text manipulation and like
Experiment 8 presented sentence and picture simultaneously, but the
sentence was a question which had to be answered rather than a statement

to be verified. Questions differed in whether the noun preceded or
succeeded the main verb, in voice, and in whether the noun was previously
mentioned or not. On the whole results approximated quite closely to what
one might expect from corresponding declaratives and a functional
interpretation of the systemic options involved. A feature of both this
experiment and the previous one is the use of two sets of reaction time
data : data from the onset of the question to the onset of the answer and
data from the offset of the question to the onset of the answer. On the
first analysis passives take consistently longer to process, but on the
second they are, if anything, processed faster.

A final chapter summarises some of the major results and compares
both the experimental methods and the measures used in the various
experiments. On the whole the conclusion is that sentence by sentence
presentation for subject-controlled durations is the most satisfactory
method. The gross measure of number of fixations is not seen as a useful
one, though it is suggested that with simultaneous presentation of sentence

and picture a moment by moment comparison of the sentence with what the



subject Is fixating may be of interest. The main substantive
contributions of the present work are seen as:

() further evidence that the canonical form view of sentence processing
is unhelpful,

(2) a good deal of support for the'good reason" approach to both lexical
and grammatical marking which explains the greater difficulty of marked
forms as due, not to the fact that they are themselves more complex, but
to the fact that the reasons for selecting them (entry conditions) are
more complex,

(3) some preliminary evidence of the effects on RT of a handful of
cohesive devices among them the use of definiteness marking, pronouns,
lexical marking, the passive voice and certain other marked syntactic

configurations.
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Chapter 1 ; Introduction and Literature Bmrisw 1

There has been much interest iIn recent years in verification tasks,
that is, tasks in which the subject has to compare an input sentence with
other information. The information nay have been presented previously
QJust, 1974; Clark and Chase, 1972), it may be presented subsequently
(Clark and Chase, 1972; Carpenter and Just, 1975) or it nay be derivable
from information presented previously (Trabasso, 1971). There do not as
yet appear to have been any studies in wnich the two sets of material are
presented simultaneously for the simple reason that the universal preference
for written materials of necessity requires the subject to look at either
the sentence or the other material first. This is true even when they are
both present at the same time : indeed any possible peripheral pick up of
information is ignored in model building (e.g. Clark and Chase, 1972).

The original interest in verification tasks clearly derived (as
Johnson-Laird, 1974, has pointed out) from a desire to test for psychological
correlates of the kind of structures wh".ch so-called "transformational-
generative grammar"™ (Chomsky, 1957, 1965, 1970; Jackendoff, 1072) predicts
underly sentences. In investigating the process of understanding a
linguistic structure one needs to be sure that tho structure has been
understood by the subject : that the task is not susceptible to any simple
strategies not requiring that tho sentence be processed to any deep level.
Earlier tests of transformational grammar (hereafter "TO") had tried
various memorial techniques (Savin and Perchonock, 1965; ."arks and ..iller,
1964). These however are subject to the "echo-box" criticism : perhaps tie
subject does not really need to understand to respond appropriately

(Fillcnbaum, 1973). The ability to assess the truth value of a sentence is

This introduction is intentionally general in nature. It is intended merely
to give an overview of the topics which will be tackled in more dopth later.
More thorough reviews of each topic are given in the introduction to tho

chapter in which experimental work on that topic is presented, (nee Contents),



often thought of an the prime criterion for semantic processing to be

said to have occurred. Indeed it has often been said that if Ve could

produce a complete theory of truth we would be able to "capture" all that

is required for a semantics of, say, English (Davidson, 1970). This is a

rather narrow view of meaning though, in that such obvio mjl/ lon-truth-

conditional factors as differences in "register” (Halliday, M°Tntosh and

Strevens, 1965) are clearly meaningful. In addition many peoole now

believe that accounts of meaning should incorporate Oricean conversational

conventions (Crice, 196”; Clark and Haviland, 1976), Even if one ignores

the interpersonal aspects of the 'cleanin®™- potential”™ of a language, there

is still a lot more to be considered besides truth. Part of the purpose

of this thesis is to show what else there is, and how we might investigate

it. The assumption is made throughout that these other processes are

additional to truth testing and do not interact 1th it. In the long run

this is unlikely to prove tenable since these other factors are responsible

to some extent for the assignment of reference to some noun phrases, for

example those with pronouns in them. 2or the moment, t\ough it is expedient

to make a non-interactive assumption.

Even if such an assumption is made one still cannot be sure that the

verification task, as used in most of the experiments to te reviewed, is an

adequate measure of comprehension. In many cases it hr sons that i- a

sentence is false a similar sentence with the positions of the two terns

reversed, is true. (For brevity®s sake this will be called the "reverse"

in what follows). This seems unlikely to be the commonest case in everyday

life where, amongst other things, reference failure or disagreement over the

strength of an assertion (e.g. 'l said he was behind John - 1 didn"t say he

was fTollowing him") may intrude. Subjects may well capitalise on the

equivalence of the falsity of a sentence and the truth of its reverse, to

the extent of not performing a thorough analysis of tho sentence, "his is

not to suggest that all everyday sentence comprehension Is c >r_.ed any

great depth. Indeed it seems a priori unlikely that we process sentences



very fully in what Malinowski has called "phatic communion™. But given

that we toko tne view that language is essentially a cleans of convoying

information about the state of the world (a model which is, as already

noted, at least partly inadequate) we might do better to examine, in the

first instance anyway, only cases where this is the prime role of the

communication. Of course, this is not possible in the strictest sense as

long as one is doing an experiment since the testing situation carries with

it its own special features - features which can sometimes become a major

problem. But one can at least try - subjecting one"s conclusions to the

usual ceteris paribus: clauses.

The verification task, although it does carry with it the possibility

of special artifacts in the context of many of the experiments in the

literature, does at least bear similarities to an everyday occurrence.

"That is more it seems reasonable to suppose that in verifying a sentence

in everyday life vie do need to have carried the processing of the sentence

to a comparatively deep level. It is therefore not really surprising that

verification has become the most commonly used task in experimental

psycholinguistics. That is perhaps much more surprising is that the original

notion of using the verification task as a vehicle for investigating the

comprehension of sentences (as exemplified in the work of Gough, 1966) and a

method of makin sure that subjects have processed the sentence to a

reasonable depth, has come to be replaced in recen. joare _ an _ni.e_eot in

the verification process per se . |If the comparison stage is affected, as

surely it must bo, by the kind of artificial equivalences noted above, surely

the interest of any model of the process in an experimental setting must be

rather limited. However investigators in this area seem to have taken the

view that if an elegant model of the process can be developed, the question

of its generality can be assessed later. It is to a selective review of

work in this area that wo now turn.

As Jehnson-Laird.(1974) has noted, the development of this area has been

largely duo to the independent work of Clark and Trabasso. Though their



models differ in cone respects they are sufficiently similar to merit a

single treatment. Since Clark has attempted in a comprehensive review

paper fo integrate the results of work on a number of sc irate problems

(Clark, 1974) and since he has worked with a wider range of problems

than Trabasso, 1 Will here concentrate on Clark®s work and work arising

directly from it. ("he reader is referred to Glucksberg, Trabasso and

"faid, 1973, C-arrod and Trabasso, 1973, and Trabasso, Rollins and

Shaughnessy, 1971, for details of the work of "rabasso and his collaborators).

In his review paper Clark divides the field into four main areas : negatives,

locatives, comparatives and voice phenomena. Experiments will only be

presented in the last three of these four areas in this thesis, but since

the model covers all four areas in essentially the came fashion, negatives

are also covered in the present review,

Clark starts with what he calls the '"deep structure assumption™ which

is that "linguistic deep structure" accurately represents what people know

once they have comprehended a sentence (1974, p-1293). c eschews any

discussion of the controversy over the nature of linguistic deep structures,

such as whether they should be logical in form (Lakoff, 1972) or contain

performatives (Ross, 1912) or be formed of case roles with or without

compulsory transformations (Fillmore, 1968; Halliday, 190/, udeon, 1971)

or be more like "standard theory"™ base structures (Chomsky, 1965) or else

those of Chomsky®s earlier theory (Chomsky, 1957). ‘'hose are all genuine

alternatives for many linguists, despite Chomsky®"s (1971) claim that many

of the different proposals may be only "notational variants™ o tno

standard theory. Instead Clark opts for a notation in which sontences are

represented as a series of simple "propositions" which can be embedded one

inside the other. For example "John is not happy"™ would be represented as

((3ohn 1is happy) is false).

Setting aside any possible debate about scope problems here (*"John is not

happy™ may not be equivalent to ""John is happy" is false", depending on

hew one treats reference failure), it is not clear at what level we are to



models differ in so\ie respects they are sufficiently similar to merit a
single treat..,eno, 3..nee Clark has attempted n a comprehensive review
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compulsory transformations (ritimore, 1968; Halllday, 1907, Udmon, 1971)
or be more like "standard theory" base structures (Chomsky, 196b) or else
those of Chomsky"s earlier theory (Chomsky, 1957). “hose are all genuine
alternative” for MaNy linguists, despite Chomsky"s (1971) claim that many
of the different proposals may be only "notational variants" of tne
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take this analysis. Clark acknowledges that the notation is adopted
primarily for illustrative purposes but, granting that, there seems to be
no reason to have a system which has as its base elementary one and two
term simple sentences unless one believes these have a real existence at
some level. In fact Clark seems to believe that some analogue of them does
play a role in the process of comparing sentences against pictures : an
analogue to the extent, at least, of having ordered subject and predicates
(for the Principle of the Primacy of Functional Pelations to work - see
below). Johnson-Laira (1974) asserts that the evidence for this is "sketchy
and indirect” (p-147), but it would be more accurate to say that it is
difficult to see what would count as evidence either for or against this
assumption. Let us simply note that this notation is (&) clearly not like
any of the types of linguistic deep structure referred to above (with the
possible exception of Lakoff"s) so that Clark®s claim quoted at the
beginning of this paragraph is very difficult to interpret (b) unjustified
except in the context of its role in the overall model of sentence/picturo
comparison.

The crux of the model is the assertion that the process of verification

is divided into four liecret i ages: 1. the re reeentation of the sentence

2. the representation of the picture
3. the comparison of the two
representations

4. the production of a response.
(Stages 1 and 2 can be reversed leading to different predictions (see Clark
and Chase, 1972)). Clark in facts claims (1974, p.1203) that .1>Uar .... =
are also involved in question answering and instruction folio/ -
being claimed hero is that sentences and pictures are coded in the same kind
of format, successively; that tha twWo codes are tt »«par d i an ordarad
series of mental operations each of which contributes additively to the
responae latency; that aantanoo .needing, picture encoding, co. »aring and

.. ling arc ++ dally ordered a>I IT component latencies are additive.

Of major intoreet here is the comparison process wa j 1 c
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performed in one of two ways : in accordance with the "true" or the

"conversion" model. These models arc quite different and lead to different
predictions. The conversion model depends on the hind of artificial
equivalences referred to above an " is accordingly less general than the
true model. In many tasks subjects can opt to use one method or the other
some subjects may use one and some the other. This inevitably makes data
very hard to interpret unless one asks subjects about their strategies,
and treats the resulting two groups separately. Failure to do this explains
the rather confusing results in the literature according to Clark (1974).
Here 1 will concentrate solely on the true model because of its greater
generality. This model Is = lieitly dei I "nod to cope with negatives as
well as premises with contrastive adjectives (such as lexically marked/
unmarked pairs - see below). It has the following components (sec also
Fig. 1 which presents a flow-chart of the mo el):
Stage 1 code adjective
code negation
Stage 2 code picture with same adjective as the sentence (negative
picture codings arc not allowed).
Stage 3 1 Compare embedded strings of Stages 1 an 2
(@) if they match go to 11
(b) if they don"t match go to 1 (i)
(i) change value of the truth index. Go to IT.
11 Compare embedding strings
(@) if they match stop
(b) if they don"t match go to Il (i)
(i) Change value of truth index. Stop.
The truth index always Start* at TOTS. On this account the conceptually
distinct coding and comparison times for negatives will always be merged
together in Clark"s 1972 paradigm where sentence encoding, picture encoding
and comparison times arc not separated experimentally. Clark a pears to

bolieve that the general form of the process carries over to several other



tasks. But ho emphasises that special task demands or instructions (as in

some experiments by Young and chase referred & by n n n

encourage people to use a variety of conversion strategies. These wilt
generally be easier with explicit negatives ('not present™) than with
implicit negatives (absent").

Although Clark would seem to view the process of comparing sentences
against pictures as essentially a mechanical one, he at times gives the
impression that he believes the process can be altered depending on the
situation (something which he presumably would want to emphasise in view
of Ids later work e.™2. CI r (1973)}. 2or example ne acknowledges (,i33Iff)
the common use of the negative as & nmbs  lenylng a prior assumption.
Evidence for the greater ease of processing of a negative when it in being
used to deny a prior assumption co. es from “ason (1965), C-roene (1970) and
Johnson-Laird and Tridroll (1972) in a paper significantly entitled "When
negation is easier than affirmation”. But this seems to run counter to the
overall pseudo-mechanical nature of the processing stages Clark describes.
What is more he later acknowledges the possibility that pictures nay be
coded negatively if there is a prior expectation of a different state of
affairs. This follows work by Olson and Filby (1972) which shows that the
picture coding appears to be manipulable in a mariner which seems to give the
picture coding a voice (i.e. either active or passive). One night well ask
what kind of Drooessing of the sentence is talcing place if it does not set
up an expectation that it will bo true : surely we normally expect things
said to us to bo true? It sec s reasonable to suppose that in*everyday life
we code our perceptions of the world in accord with our rior expectationo
so that much of the burden of the process of comparison in the Clark model is
carried by the state-of-the-world encoding stage, “hat is to say wc do not
normally code pictures or states of the world in a relatively context-free
form - one unaffected by prior expectations. Even the simplost scene is
too complex for this. Instead we selectively "interre ate >I( je- re on

the basis of prior expectations (this is the position of Donaldson, 1974)
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only coding the relevant aspecte. A corollary of this is that the picture
is definitive : pictures are never Tfalsified by sentences, "ut the Clark
model fails to recognise this point.

Furthermore the process of finding a sentence false is core complex
than noting simply that there is a mismatch - it also Involves noting
whereabouts the lisraatch is (Tonce the inadequacy of always representing
"not" as a blanket sentence negation, rather than .as a denial that a
particular aspect of th ila tanca is correct), Santancaa are typically
divided into a questionable nart anx! an unquestionable part : the first
being variously called the '"focus™, the "assertion" or the- "new" nort,
the second usually called the "presupposition™ or by some authors the
""given" part. The latter dose not normally fall within the scope of a
negation though we have linguistic devices available which allow us to
avoid any com ttment to whereabouts an assertion falls down, and so

Ilows the possibility of AW aspect of the sentence being incorrect,

or example "John joe did not Mil Diehard ’oe" allows the possibility
hat someone killed sqchard Toe - but not John Kkjo (who may or may not
xist); that John Doe did something to Rid*ard "oe - hut didn"t kill him;

hat John Doe killed someone - but not Diehard oc (who may or may not

xist); or a number of other exore com»lex QESi
subtleties which Clark is beginning to tackle in his more recent work, but
fhich he has not yet attempted to cope with in any detail so far as his
lodel of the verification process goes. It seems unlikely that the model
jan survive in its »resent form when the iheno®™ ena of dialogue and
Lntarloautor/ axpaetatl ua ar considered : the con»ioxitv of levels of
that is taken for granted is too groat (Pommetvoit, 1967, 1975),

One finding from Clark®"s early "jorl: which is incoruorntcd in the
verification model is a henomenon called the "lexical ar-in erfec.".
Tho concept of marld.ng is an exceedingly simple but novertholess extremely
powerful one. Its first application was to phonology where it continues

to be a very useful tool both from the linguistic (Chomsky and Halle, 196»)



and the psychological (Menyuk, 1971) viewpoint, 'ne concept has been
extended to semantics by Bierwisch (1970) and others, and has been shown to
have psychological correlates by Kerb Clark (197-4) and to be of use in
understanding semantic development by Eve Clark (1973). Jakobson has
suggested that we might also think of the phenomenon as operating in the
syntactic domain - for example viewing the active/passive contrast as one
of markedness. IT this last suggestion can be justified on linguistic
grounds - something which is by no means clear (see Greenberg, 1966) - then
there is a wealth of evidence to show ""aster processing of the unmarked
(active) form. Since the concept of marlcing is at the centre of much of
what follows, both in this review and in the subsequent experiments, it
deserves substantial treat-ant here.

The linguistic work on mar®.dn® has been thoroughly reviewed by
Greenberg in his monograph on the subject (Greenberg, 1966) to which what
follows is heavily indebted. Jakobson distinguished three criteria of
narking in lexis f (1) ao c words stand for the generic category as well

as one member of the subordinate e. -. ; (@ tic unmarked form tends
to be simpler e.g. "author™ vs. "authoress™ ; (3) distinctions present -in
the unmarked member are often absent In the narked o. in English pronouns
the third person plural does not show the gender distinctions present in
the third person singular. HJelmslev in addition to these throe criteria
noted five others (some of thom not purely lexical) 2 (4 neutralisation :
in some environments the distinction between marked and unmarked is
suppressed and only the unmarked occurs ; (6) marked lorms tend to be less
morphologically irregular (presumably because of their lower frequency) ;
(6) defectivation : this is very similar to eynerctisation ((3) above) and
refers to the lack of certain categories in marked forms, e.g. the future
in the French subjunctive ; (7) dominance : whore a heterogeneous collection
is referred to the unmarked form is used e.g. the Spanish "los padres"
("parents™) and "el hijo y la hija son buenos"™ (masculine - unmarked - form
of tho adjective) ; (3) frequency : the marked tends to be much less

freon-1, . '"emm "S- cruari- ti ly overlapping S0 that clurk-e



(19691 two chief criteria for markedness in dimensional adjectives - namely
the use of the unmarked to name the scale and to ask unbiased questions -
can be seen to be the result of a number of the processes noted by
Hjelmslev. One point of major importance in Greenberg®"s work is his thesis
that the major criterion for markedness in grammar and lexis should be
frequency of use. Tor the case of lexis in particular he notes that the
masculine is much more commonly the unmarked form but we still have such
obviously marked forms as "male nurse™ and "male model", “Vhat is involved
here giving rise to these forms is the nature of the real world and the way
it is interpreted within different cultures, not any innate linguistic or
psychological universals. This kind of view contrasts with some
suggestions of H, Clark (19731 on the fundamental psychological nature of
markedness in some dimensional adjectives as well as with ~ve Clark"s
(1973) ideas on the nature of semantic development.

Support for the association of marking with basic psychological
phenomena comes from several points in the psychological literature,
Seymour (1969) in a verification task showed an asymmetry in people®s
ability to judge displays of an object above or below a reference point
which ho interpreted in terms of a general scanning response. Just and
Carpenter (1975) in a rather similar experiment to Seymour®s but with the
verbal eloment eliminated (at least not explicitly involved) found much
the same result although they attributed it to a general property of
semantic coding rather than to a scanning strategy. Their results are
rather complex however and the effect appears to vary quite consideraoly
depending on exactly how the information is presented. In contrast to
this result ChDM and Clark (1971) failed to get S.ymour®s rosult. whon
they eliminated the explicit verbal component of the task. Clark at that
time believed the marking effect to bo essentially linguistic.

Whether marking is a general property of representations or not there
would still appear to be plenty of evidence to show that the narking eifcct

is extremely reliable with linguistic materials. In addition to the work



mentioned above (especially Clark, 196Ti there is quite a lot of other

material showing psychological correlates of linguistic marking, or
example Hamilton and Deese (1971) have shown that subjects can be made

to reliably sort marked from unmarked adjectives, thou~h they suggest
that all that may be involved is the evaluation dimension of Osgood®s
semantic differential (Osgood, Suci and Tannenbaum, 1957). Greenberg
(1966) quotes data showing that associations to singular nouns are nearly
always singular nouns, and though associations to plurals are usually
olurals, they are six times more likely to bo singular than associations
to singulars are likely to be plural. Further, associations to positive
adjectives are almost always positive but associations to comparatives
are quite likely not to be comparatives - in fact they have a p.29
probability of being positives (though they are almost never the more
highly marked superlative). Ha>rls (1973) did an experiment in which
subjects had to guess the answer to questions involving either the marked
or unmarked member of pairs of dimensional adjectives, '"his was a rather

bizarre experiment in that people wore simply asked questions like

"How nUCh money was in the man®"s wallet?"” and had to make a guess
(little

Ee m Jjal information. However Harris showsd that c vax ..ie
of the guesses was much larger for most unmarked adjectives than for their
marked partners (all guesses were in terms of * f"ers, of course), Harr .
interprets this result as showing that the unmarked term is being
interpreted ns asking an unbiased question - that it is simply the
superordinato scale name. There was a hint that the exact nature of the
materials might bias the results, though, ail his was not controlled for
in any formal way,

Clark and Clark (1968) studied memory for complex sentences describing
time relations by means of either "before" or "after" and either marked or
unmarked syntax (subordinate clause first and subordinate clause second
respectively). (... Is - -rrt'"t > " r "1

be ignored hore as they were not used in the Smith and H°Mahon study



(QY)

®

©

reported belov;). Their results showed (1) that people tended to order the
clauses temporally so that the clause which came first referred to the
event which cane first ; (2) that there was a bias towards having the
subordinate clause second ; (3) that accuracy for sense was not related
to transformational complexity. They suggest that the results are best
seen in terms of two narking factors : an unmarked order of mention being
with the first event in the first clause, and unmarked syntax being with
the main clause first. A tendency to remember the marked forms as unmarked
but not the reverse would explain the results. There appears to be no
consideration of lexical marking in this paper. IT we assume that "before™
is unmarked and "after" marked (an assumption which is partially justified
by data on order of acquisition and frequency differences - though is by
no means cut and dried) then we would got a rather different set of
predictions. Consider the four sentences describing a state of affairs
where X precedes Y (where X and Y stand for clauses describing events),
schematised as 1 - A

1. Before Y, X 3. After X, Y

2. X before Y A. Y after X
Now the Clarks®™ two principles lead to the following predictions (where
"— 4" stands for "will tend to be remembered as')

Subordinate Clause Second is Unmarked:

3—" alwl)
Order of mention the same as order of occurrence is unmarked:
1- 4 2 (or 3)
A— ->a(or %)
But lexical marking as laid out above Jeads us to
3 1 o0r 2

1 or 2

t to diff t dicti th f A pl
A and B together appear tg Iggg o drfferent predictions an any o plus

C, B plus C, or A plus B plus C.



A series of experiments by Smith and MCMahon (1970) casts some doubt
on the Claries* results. They used a question answering technique rather
than a memorial or verification method. In their experiments on transitive
sentences describing a single event in which t/o objects were ordered thev
found three effects consistent across six studies : (1) passive sentences
were harder than actives (this, of course, can be interpreted as a
syntactic marking effect since actives are more frequent, simpler and more
neutral than passives in emphasis); (2) it takes longer to answer if the
answer is the patient than if it is the actor; (3) it took subjects longer
to respond when the answer was not the leader. Their results with
sentences describing tw/o events and of the same form as the Clarks™ showed
a superiority for main clause answers, for answering "That happened first?"
as opposed to '".".fat happened second?', for answering about sentences in
which the subordinate clause is first (contra’ the Clarks), and for an
order of mention not the same as the order of events in time (again contra
the Clarks). These experiments presented the question prior to the
sentence. In a subsequent set of experiments they presented the question
after the sentence, subjects being allowed to inspect the sentence for as
long as they liked (though this was timed). Inspection times and question
answering times were therefore measured independently. The inspection times
were longer for sentences with "after” (as a marking account might predict :
but not in line with the Clark"s two principles which indicate that the
"before" sentences are both the hardest and the easiest, with tne "after”
sentences intermediate)? they wore also longer for sentences in which the
first event was in the first clause (again contra the Clarks). uestions
again showed more difficulty with "What happened second?" but now show more
errors with the sentences beginning with the subordinate clause (a result
consistent with the Clarks®™ results but not with Smith and M .ahon"s
question-first experiments). Again it too.; lon .o. >>al...r
subordinate clause. A repetition of those results with a disruptive task

between the sentence and question produced substantially the same results

N



except that the~c was no longer any effect of the order of rain and
subordinate clause in the sentence, "his seems to indicate a decay of
surface structure information, but not deep structure information. (More
rapid decay of surface information is a comion enough result (see below)).

] Q ] ] ] )
Smith and M Mahon also replicated the Clark®s ori "Inal experiment getting
a degree of agreement with their results significant beyond the p=C,01
level. “Their null hypothesi s here was that the replication would fail -
which appears rather odd until one remembers that their other experiments
suggested that the Clarks"™ result could not be replicated. Their
conclusion is that memorial experiments are unreliable as indicators of
linguistic structure (a conclusion shared by ~illenbaum (1973)) though
they arc clearly baffled about the correct interpretation of their results.
They summarise them in terms of five conclusions: (1) the logical subject
is more available than the logical object (this result is analogous to
that found by Huttenlooher, 3isenberg and Strauss (1968) in their question
answering interpretation of their placement task. It is a claim made also
by Clark (197A) p,13A9. It vd.1l rccurr in the question answering experiment
of the present thesis); (2) passives take longer to process (this is a very
common result : see the review of vo<c- effects at t! rt <" of the relevant
chapter); (3) what is asserted in the main clause is ore available than
what is asserted in the subordinate clause, though there are no orde- effects
(A) whatever is assorted to he first in time is more accessible than
whatever is asserted to bo second; (5) ""before™™ is easier than "after'".

Apart from the unequivocal support which the Smith and " -ahon results

give to the notion of marking as applied to voice phenomena in syntax and
to the analysis of "before™ as simpler than "after™, their results are
rather difficult to interpret in terms of marking. ™ 0 ordcr O =" tion
marking is not given any support except by the replication of Clark ard
Clark; and support for the notion of syntactic marking i" tc.m.. "f the
main/subordinnte clause order is at best equivocal. A major blow to the

notion of lexical marking (and especially to Il. Clark™t (1°7%) -



of associations in terms of feature dropping) comes from some data
collected by 3rev;er and Lichtenstein (1974), They used antonym pairs
which had been rated on the basis of the degree of bias induced by the
one relative to the other in asking questions (a classic markedness
criterion for adjectives and adverbs). They presented sentences with
marked and unmarked words in both the affirmative and the negative
(negation being, as noted above, another form of marking) and asked their
subjects to recall them. They observed significantly more shifts from
the marked to the unmarked than in the opposite direction. But 737 of
the shifts "kre meaning preserving, which means two features must have
changed (the marking on the adjective as well as negation marker). This
is clearly contrary to a theory of feature dropping in memory (as Clark,
1970). When they looked at memory for lists without negatives they found
only 8 shifts in 1600 items - and 4 of those were marked to unmarked and
4 the opposite. These results appear to strongly disconfirm the marking
theory a6 applied to memory. Again though, as Brewer and Lichtenstein
themselves emphasise, this does not necessarily extend to other tasks,
for example verification.

Clark in his review paper summarises a whole body of evidence which
he is able to explain by using the markedness notion as an integral part
of the more general model. None of that data is depenuent upon memorial
tasks. It is to that data that we now turn. As with the negation work
he assumes a canonical encoding but he again suggests the possibility of
alternative codes, for example in stating that "peoplo encode pictures in
terms of the figure they have attended to" (1974, p-.1344), though
acknowledging that the unmarked word will be used if there is no preference.
In fact in the 1974 paper Clark has started to use the terms "positive"
and "negative" instead of "unmarked" and "marked'". This seems to me a
mistake as they do not have the same generality. The™in terms of" here
seems to mean that tho locative phrase (the quotation comes from the

section on locatives) will normally contain the reference noun. This is

17



extended in Clark®s discussion of the Huttenlocher placement tasks
(Huttenlocher, Fisenberg and Strauss, 1968; Huttenlocher and Strauss,
1968) to transitive sentences. The logical object is considered the
analogue to the noun in the locative phrase. Passives are considered
harder because they make the actor the reference point - something which
is at odds with the canonical deep structure. The form of the canonical
coding would make it easier to place the actor in a placement task, and
is also consistent with the superiority found by Smith and M Mahon for the
question-answering task when the actor is the answer. It is significant
that Clark is here depending upon the ordering assumption noted earlier,
of his deep structures (an ordering assumption common also to the deep
structures of TG). The principle being embodied here is what Clark calls
the "Primacy of Functional Relations™ which "asserts simply that functional
relations, like those of subject, verb, and direct object, are stored,
immediately after comprehension, in a more readily available form than that
of other kinds of information, like that of theme"™ (Clark, 1969, p,338).
(the terms "subject™, "verb"™ and "direct object"™ here refer to the base
elements in a TQ, not to the surface roles which they are used to refer
to by the present author). This claim is one which will be challenged
repeatedly in the experiments to be reported in the comin®™ chapters.

It"s worth noting that much of the evidence on memory for sentences
(not cited by Clark) lends support to his notion of an early encoding of
the sentence in a canonical deep form with surface details being rapidly
forgotten. Sachs®™ (1967) work on recognition memory for sentences
presented in connected discourse certainly seems to provide some support

mech

for Clark™s position. She presented sentences £ recognition which wore
either the same as the target or else changed in one of a number of ways -
either syntactic or semantic - and measured correct rejections. Test
sentences were presonted immediately after the target, o <1.T 8
syllables later. On immediate presentation correct rejection ’c o as

high for syntactic or semantic change but after 8 or 160 syllables



percentage correct reraaineAhigh for semantic chance while it dropped
away for syntactic chance. This would be consistent with a model in

which memory was said to be in terms of relatively abstract "prooositionol”
chunks (perhaps somethinc akin to a Chomsky (1957) type deep structure or
a set of case roles). Nevertheless there is no doubt that a small

residual memory for fora re mins - a result found also by Anderson (1974).
Anderson used a hybrid memory and verification task : he presented subjects
with passaces of connected discourse not dissimilar to those of Sachs and
later presented then with a probe sentence which they were to indicate was
either true or false 0"- the oassage. his results are very complex but
they show (amongst other things) effects of delay, the voice of the probe
sentence, truth, a delay x probe voice interaction (with actives relatively
better after a delay), input voice x probe voice, delay x input voice X
probe voice (bigger effect in the immediate condition) and truth x imut
voice X probe voice (bigger effect with true sentences). The main effects
here arc all in the standard directions (massive, falsity and delay all
impair performance), the input voice x probe voice effect is analogous to
the Olson and Filby (1972) result with pictures and sentences. mhe results
as a whole favour a model in which decoding of the surface form occurs at
comprehension and most of the aterial kept in lons term memory is of a
deep nature.

There is a good deal of evidence to show that more is involved here
than a simple depth/surface dichotomy. Indeed the presence of residual
surface information after quite long delays in both the Sachs and Anderson
experiments indicate something quite complex is occ'rring. _"right"s (1069)
experiment shows that even after quite lone delays a mismatch in the voice
of a sentence and the subsequent question about it, has effects. Bt ., ind
Paivio (1969) show that "imageability" of the sentence has a negative
offect on verbatim recognition memory. They showed a greater ability to
recognise substitution of a word by a synonym with "abstract" sentences

than with "concrete™ material sentences. The evidence appears insufficient



to support their claim for verbatim storage of abstract sentences but some
other "cind of storage, in which mental images play a critical role, for
sentences describing "concrete” material. An experiment by Kennedy (1973)
shows that people are better able to reject as not seen associates of the
surface subject of the sentence than of the surface object. In this
situation subjects are presented with a sentence for memorization and then
a series of 40 words. They have to indicate whether the word occurred in
the sentence or not. Although Kennedy®s results are only for passives he
seems to believe that, taken "n conjunction with, an earlier experiment on
actives, they point to the ability to store verbatim material (since the
surface subjects are involved). However this result might well be the
result of a strategy demanded by this experiment (perhaps a left to right
matching S0aa through an image if the sentence?), and people nay well net
ordinarily store a verbatim record - or even be able to store one except
for the special case of an image of a visually presented sentence.

Two experiments which seem, on the face of it, to support the dcop
structure trace model are those by Coleman (1965) and James, hompson and
Baldwin (1973). Coleman found a tendency to recode passives as actives,
but not the reverse. This is obviously like a mar"-_.edness effect, but it
3 lggaata at the same time a reversion to a more abstract form. That may
not sound like a real contrast but in fact it can be. Tt depends upon
one"s interpretation of markedness shifting. Clare (1974 also 1909)
makes two proposals : in one the sign of a feature is changed, in the
other a whole feature is dropped. Consider "tall/short™ : "tall" would be
represented on the feature theory as [+ heigh]

ft polai]
and "short" as £ heigh]

ft polar]
but "tall”™ as in "How tall is John?" as [- height] without snecification
as to polarity. Now if "short” is recalled as "tall"™ more often than the

reverse, are we to say the sign of the polar feature has been altered to



the less narked fern or that the feature has been dropped? The former is
a simple markedness effect, the latter »more radical : a reversion to a
more abstract form. The point is that Coleman®s result may be a reversion
to a more basic form or it nay be a simple markedness effect : the active
car. signal emphasis on the actor (Johnson-Laird, 1968) or it can be
neutral. For Clark"s theory the actives really ought to be a manifestation
of the neutral form. But the presence of passives suggests that at least
some of the actives may also be non-neutral, which tends to go against the
conversion to an abstract base model. In any case, as Coleman points out,
all that may be involved is a response bias because actives are more
common. The James et al.(1973) paper is in the same vein as the Eogg and
Paivio (1968) one. They attempted to give prominence to either the actor
or the patient at encoding by either making it more "imageable™ or by
presenting it alone prior to the presentation of the sentence. Looking

at recall they found more tendency for passives to be recalled as actives
than the reverse but they also found a tendency to begin the sentence with
the salient term. This suggests a response bias towards actives but also
the possibility of coding thematic information which is certainly not in
itself "surfacey" but which has some well-defined surface consequences!
This result runs parallel to one of Anderson in the study discussed above.
He found that passives were verified much more slowly if the grammatical
subject of the sentence (i.e. for his set of sentences the Tfirst noun)

was not the "topic" of the prose surrounding the sentence (he presented
the sentence in connected discourse). This was not true for actives.

Once again this result supports the notion of the active as unmarked (not
subject to the same degree of environmental conditioning) but it does not
appear to support the model of canonical form storage in long term memory.
Some kind of thematic or topic information seems to be availablo and its
influence is obviously much more important with the passive.

That reduction to a canonical form is not required either for

verification or question answering is illustrated in experiments by Olsor.



and Filby (1972) and the "."/rigit (1969) study referred to above, " "right
found that surface information appeared to bo present after 5 sec. delay
in that sentence/question voice matching led to more rapid responses

than sentence/question voice mismatching. This demonstrates quite clearly
that there is no need to, as it were, detransform a surface structure

into the base in order to answer questions. Olson and Filby (1972) came
to similar conclusions using a variety of tasks which cither foregrounded
the actor or the recipient of the action. If one assumes that foregrounding
of the actor leads to coding of the picture in some way analogous to the
active voice of sentences, and foregrounding of the recipient of the action
leads to a coding analogous to the passive, then they found the samo kind
of result as Wright. IT the codings match responses are faster than if
they do not. In fairness to Clark he is ready to admit the possibility
(in the 197A paper) of non-canonical encoding if some object is especially
foregrounded in the subject®s attention, but that position is clearly
antipathetic to the principle of the Primacy of Functional Relations
described above (Clark, 1969J. In particular it plainly contradicts the
principle that deep structure functions (or, simply, cases) are primary

in the coding orocess. Instead it emphasises the importance of thematic
information (explicitly denied in Clark"s (1969, statement of the
principle). The importance of topic information is something which will
come through repeatedly in the experiments to be reported in succeeding
chapters.

Much of Clark®s most convincing data on marking comes from work done
by himself and others on comparatives. The primary concern is not with
comparatives as a form which are themselves marked (as Greenberg, 1966,
notes) but rather with the markedness of the positive counterpart of the
comparative adjective (or adverb). Of some importance here as Clark"s
use of a two sentence base structure for comparatives. This is certainly
not the only possible analysis (see Campbell and Wales, 1969). However

it does fit neatly with Clark"s "simple propositional”™ view of the base



structures involved in the verification process. In Clark™s notation the
base of "John is better than Fred" would be something like "John is good
more than Fred is good" or

(QJohn is good +) (Fred is good))
Similarly "Concorde is slower than TSH2 was"™ would be

((Concorde is slow +) (T'F2 was slow)).
The latter example seems to the present author to show the analysis to be
obviously incorrect. Whet is more the notation as Clark presents it
appears to attribute the non-neutral interpretation of the unmarked term
to at least one (possibly both) of the "propositions™ underlying the
surface structure.

However if one accepts his linguistic analysis then the data Clark
collected are readily explained by his model. The fact that the model is
readily extendable to so called "negative equatives" ("John is not as good
as Fred'"™) makes it particularly attractive. The model predicts greater
encoding time for marked adjectives and for negatives, with these being
additive. This means that "not as bad as"™ will (on the analogue of the
"true" model of negation) be coded with two features more than "better
than" even though they are truth conditionally equivalent. One needs also
the principle of congruence which states that some sentences are easier
than others at the level of functional relations. This means, "or the case
of comparatives, that questions are easier if the underlying string of tho
question and sentence is the same : that is, in a word, that the adjective
matters more than the "more than™ relation (see Clark, 135QJ.

Clark extends the model to cope with the throe term series problem or
“linear syllogism™ : problems with two premises which altogether mention

three objects and two relations, thus : John is taller than ,1...

Fred is shorter than Mike.

pDESS

In problems where both relations are the same then what matters is the

marking of tho relation : marked promises taking lon-cr. clc'rly



follows from the lexical marking principle, ""'hen the two are different
what is said to matter is congruence between the question and the premise
which contains the answer. This is so because the output of the process
of understanding the two premises is three basic propositional forms,
with amalgamation tailing place between the forms of the underlying strings
containing the noun mentioned in both premises.

Thus in the above problem the first premise analyser produces

((3dohn is tall +) (Hike is tall))
and the second premise analyser
((Fred is short +) (Mike is short)).

The two Hike-premises become "(Mike is middle)" so that the end result is
three simple structures. Either the marked or unmarked question is
readily answered from this. This kind of premise set is harder than those
in which the same term is used in both premises, according to Clark,
because of a tendency to lose the second half of the first premise, so
necessitating backtracking or "some other time consuming strategy" in
order to produce a three proposition structure. Apart from this rather
ad hoc assumption the model is elegant and simple ar.d good at accounting
for the results, Clark shows quite convincingly (Clark, 1972) that an
alternative explanation by Huttenlocher (1969) based on her earlier
studies of placement tasks with children (Huttenlocher, Eisenberg and
Strauss, 1968) although it works well in these tasks cannot work as a
general model for the three term series problem. This is because it
fails to work for the negative equative problems. The attempt by
Huttenlocher and Higgins (1971) to salvage the theory seems unnecessarily
ad hoc. Clark however fails to consider the possibility that different
processes may be at work in comparatives and negative equatives and
Huttenlocher®s suggestion may be one strategy for comparatives. Clark"s
model has the obvious advantage of greater generality, though.

The latter parts of the Cl,ark (1974) review paper are concerned with
voice effects. He suggests a notation for passives very much in the same

vein as the notation for the various othor types of sentence ho considers.



Thus "John hit Fred" would be :
(John did (John hit Fred))

and "Fred was hit by John" would be :

(Qohn hit Fred) happened to Fred).
This notation is interesting in several respects. Primarily because it
appears to answer some of the questions about the canonical notation view
Clark appeared to hold in his earlier work (and even in the discussion of
negation in the 1974 paper!). Topic information is represented here by
the embedding strings. There are a number of problems with the notation
as it stands. Firstly it would appear to derive truncated passives Tfrom
full passives by use of a variable in the embedded string. This is
objectionable in the first instance because language is undoubtedly used
in a way which utilises a given/new structure and it would seem appropriate
to have questionable (variable) elements at the highest, rather than the
deepest, level in any embedding - that is to say enclosed by the outermost
rather than the innermost brackets in Clark®s notation. The greater
frequency of truncated passives relative to full passives (Svartvik, 1968),
and their lower probability of being transformed into actives in memory
tasks (Slobin, 1968) strongly indicates a model in which they are treated
as a raarked/unmarked pair with the truncated passive as the unmarked member.
(This leaves open the question of the relative markedness of this contrast
taken as a unit, compared to the active). A second objection concerns the
form of coding of the active : it appears to leave the active as a marked
form since it, like the passive, has both an embedding and an embedded
string. IT we assume that feature dropping (in this case dropping of
embedding strings) occurs randomly then voice information is lost for the
active as much as for the passive. More frequent recall of actives is then
simply a response bias. This is difficult to interpret because of the
ambivalence created by the double role of the active : this is the problem
of the two interpretations of feature dropping again. A third objection

is to the ordering of passive embedding strings after the embedded strings



and actives before : this is unjustified and seemingly arbitrary.
Fourthly despite the apparent presence of topic information in this model
it cannot be counted as giving a perspicuous account of the topic effects
in recall noted several paces back. Clark™s model assumes embedded
strings are matched before embedding strings, but the topic effect could
not then be observed because it would need embedding strings to be
matched before embedded strings. Finally it is worth noting that the
presence of two strings in both active and passive and the identity of
the string which will be used first in any comparison operation (nhamely
the embedded string) seems to make any comparison as easy for the one as
for the other. If the sentence is compared with a topicalised picture
then the problems are equivalent for both voices (as Olson and Filby,
1972, show). If it is compared with a neutrally coded picture then
presumably the picture coding will consist only of the embedded string
(since, T"ex hypothesi®, there is no topic information) so that both
voices will be equally easy. It is plain that Clark would not vrt«h to
make quite this prediction but it is hard to see how ho can avoid it on
the basis of this notation. (It is not a prediction which will readily
stand up to the data - c,g, that of Gough, 1966),

It"s worth noting that the notation gives a simple solution to the
problem of surface matching in the "Vright question answering task and
related question answering problems. It also correctly predicts fo*
Wright"s experiment that the interaction of sentence voice and question
voice will not occur for verb questions (e.g. '™."1101 happened to Fred?"
"What was done by John?") because of the nature of the matching process.

Given the overall emphasis of the Clark (1974) paper - and even more
so of those which preceded it - it comes as something of a surprise to
find Clark saying near the end of that paper (p-140-0 . Cue co ild c elude
that actives and passives each have their own important place in the
language, and whon the proper conditions prevail, actives ar<

- R R - It is just that actives
passives, or passives arc easior than actives.



are probably appropriate in a wider range or a more common net of
contexts”™. This statement plainly ignores the fact that, if we are to
regal’d actives and (full) passives as unmarked and (highly) marked
respectively then the term "actives" here covers a distinction of major
theoretical interest, namely that between the "markless" sunerordinate
and the unmarked subordinate. In fact it may well be that the active
is itself marked with respect to some other form (Halliday (1967.) and
others have suggested that the least marked case is what he calls the

" "7de"™ form - forms like "Susan washed/rnrched/seemed happy"). One
does not have to be committed to that view to appreciate that here are
genuine questions, questions that are being ignored in the search for
more basic regularities, but at the same time prevent us from seein®-
those regularities. The fundamental, operations may well be as Clark
suggests they are, but it is impossible at the present tine to either
assent or dissent until we know more about tie parameters of the
processes governing what counts as, for example, a situation conducive
to the nasoive, or one conducive to the active. Halliday (1970) points
out that a marking contrast is one where the unmarked form is chosen
unless there is a 'good reason” to chooso the marked, ihat constitutes
a good reason? The view taken in the present work, and for #which
support will bo given in the experiments as well as in the presentation
of a particular model of language later in this Introduction, is that,
for a small set of syntactic options in English "good reasons™ are
reasons of prominence, cohesion with prior discourse, and information
structure.

That people tend to organise information into cohesive semantic
structures can hardly bo doubted at the introspective level . mc .o all
aware of having a view of a coherent world, of a coherent life :i.stor\ ior
oneself and so on. There has been much debate in the psychological
literature iIn recent years as to how this coherence is represented in our

minds. The commonest view seems to be that our memories are essentially



a set of "propositions” (a term used very loosely amongst psychologists)
connected by labelled relations (inderson and Bower, 1973; Kintsch,
1972). Objections to the view that knowing is always ""«lowing that",
to use a slightly different distinction, (Pyle, 1949) have not always
been fully understood. There are undoubtedly exceptions : "Vinograd®s
(1972) language understanding programme was widely acclaimed and one of
its features is the assimilation of aspects of "knowing that" to "knowing
how" by the use of procedural representations of data. However the view
of remembering as, Ebbinghaus apart, a process of adding propositions
and lin"d.ng them together and of recall as simply locating the right
node in the network and reading out the contents, remains a very powerful
one in much psychological theorising. It is a view which is easily
associated with the kind of view Clark apparently once held about the
coding of linguistic information - a view which has been amply documented
and criticised above.

The work of Bartlett over forty years ago provided plenty of evidence
that storage and retrieval were dynamic, integrative and reconstructive.
But the "paired associate model™ of memory as a series of atoms with or

weC
without links between them, has always tended to dominate”!ne tartlettian

view in psychology, and it is it which gives credence to the "propositions”
and (labelled) links approach. IT propositions arc stored then one would
imagine this should be seen most easily if one looks at recall and
recognition of simple sentences. IT one can show a failure to memorise
material of this sort in discrete chunks then there does not seen to be
any possibility of upholding a "propositional”™ view. That was the
strategy of Bransford and Franks and their co-workers (Bransford and
Franks, 1973; Barclay, 1973). Their results are too well known to bo
detailed here. It is sufficient to note that their Bartlettian
assumptions proved well founded : even using very ...nnic .0 .tc

people appear to readily integrate them. The results .are consistent with

a model in which people try to integrate material into a single semantic
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structure (or as small a set as possible). They seen to lose most of
the ourface information and are unable to tell with great accuracy what
sentences were presented to them, so long as these are consistent with
the assumed model. OFf course in the strictest sense the results are
consistent with a model in which memory consists of a set of propositions
some of which are linked and some not (a set of propositions with a set
of relations defined over them constitute a structure). But the fact
that the supposed atoms of this kind of structure (input sentences) are
not recognised as well as more complex structures (sentences representing
the information from several input sentences) argues against the simple
proposition plus relation approach. The exact behaviour observed varies
in a number of ways depending upon the instructions given to the subjects,
the nature of the task (recognition and recall have been studied), the
"abstractness”™ of the material (cf. Begg and Paivio, 1968), and the
possibilities for inference in the material (Bransford and Franks, 1973).
It is clear in all their many studies that integration regularly takes
place and that other information may be added to what is explicitly
presented if the person®s world knowledge permits these additional
inferences. Many of the results provide additional support for the
studies on verbatim recall of verbal material cited earlier (e.g, Begg
and Paivio, 1969; Anderson, 1974; Slobin, 1963).

However the Bransford studies can be faulted in one fundamental -way :
they do not point towards what it is in the nature of the material which
encourages or discourages the integration process, "he only structural
parameter they seem to have investigated is voice and here they essentially
only confirmed the conclusions on differences between full and truncated
passives which Slobin had arrived at earlier. Bransford and Franke (1973,
p.244-245) suggest that more complex syntactic structures may well not be
more complex in a paragraph context and that they may ”“erve to 1ivo
material more cohesion, but no systematic work nas yet been presented

that subject. The basic problem which work of this sort faces is tis lac..



of any model to classify linguistic phenomena on the basis of their
contribution to cohesion, FTedarlkaan (1975 a) working very much in the
sane tradition as Bransford did an experiment in which he contrasted the
"constructivist” view of himself and Bransford with what he calls the
"interpretivist” views of Anderson and Bower (1973). The Bransford
interpretation states that integration occurs at input, the view of
Anderson and Bower that it is largely a retrieval phenomenon, a method
of filling in gaps due to forgetting. So, he argues, repealed
presentation ought to reduce the amount of inferred information uresent
at recall on the Anderson and Bower view while hia view would predict

no effect. The results show no difference between a memory only and a
memory plus problem wmolvinf® group, with a big difference between these
and a problem solving plus incidental memory group, in terms of a number
of measures of What La recalled. Although the third group produced much
less verbatim recall their memory for the "concepts and relations" of the
original material waa better than the other two groups. Subject to a
""caveat" about the scoring nrocodure ar " the fact that the rejection of
the Anderson and Bower model rests partly on a failure to reject the null
hypothesis '"vis-a-vis"™ groups one and two, the results seem to sup “ort
Bransford rather than Anderson and Bower.

The primary difficulty with s - results is that the
scoring procedure is not as explicitly formal as one would like. mis la
partly remedied in a very long theoretical paper (Frederilcsen, 1975 b) in
which Frederiksen presents a detailed model of a logical and semantic
network, much of it based on case relations, together with the outlines
of a scoring procedure for checking on the accuracy of recall of the
semantic information in a presented text. Alﬂ'ﬂg’l he claims that tne
system is essentially not tied to language, except indirectly (since both
purport to represent the world), the model has a wver., etro 1y li.n,

flavour. Given that,it is a pity that many of the distinctions made are

not justified on linguistic grounds. The model is alee more complex than



would be necessary If the constraints on binary branching and one choice
at a time were removed, "Hie linguistic model to be presented, shortly
(systemic grammar) does not have these constraints.

Models like Frederiksen®s (a relatod model has been suggested by
Schank (1971)) clearly are of some interest and they promise to be a
fruitful stimulus in the future in terms of the basic elements which
they suggest. At present they lack justification either on logical or
empirical grounds : their primary justification is that they are
implementable on machines, and so the approach is rather pragmatic and
eclectic. In consequence the liglt which they throw on the actual
process of integrating a text into a coherent semantic structure is
oblique. They are designed to show how it might be done, not how it is
done.

A slightly more empirical approach comes from linguists and
philosophers who have studied so called "text grammars™ (van Dijk, 1973).
These are grammars for texts which have as a subcomponent tho kinds of
grammars which we are familiar with from the work of Chomsky, Ullmore
and Lakoff. Since they start from some of the observed phenomena such
as noun phrase definiteness, anaphoric relationships, tensing, use of
sentential adverbs and so on, they are of more direct interest. However
at the moment they are very much in their infancy. 1> literature on
the subject, though it attempts to use some of the apparatus available
in advanced logics (such as modal logic),tends very much to ape the
technical apparatus of sentence grammars, mainly of the Chomskyan variety.
Furthermore since they are in the Chomskyan tradition the grammar is seen
as -generative in the traditional’ sense. That is it is a method of
distinguishing "grammatical™ from "ungrammatical™ structures - essentially
a decision procedure for well formed formulae. Such a notion seems much
too impoverished to support a theory of how the psychological process of
sentence or discourse generation occurs ( att, 1770, Por.-.i , 17.).

A‘deep rooted shortcoming in all the discussions of cohesion from



the point of view of TG is the failure to consider the meaning which
might ho attributable to syntactic choices. It is clear to everyone that
the choice of one fore rather than another is meaningful in the very weak
sense of transmitting "information” (in the technical sense of that word).
But very little attempt has been made within TG to explain what the
function is of these various possibilities of conveying what is apparently
the same content. This attitude can be traced back to Chomsky®s
concluding statements in Syntactic Structures (p,108) : "The notion of
"structural meaning” as opnosed to "lexical meaning"”, however, appears to
be quite suspect, and it is questionable that the grammatical devices
available in language are used consistently enough so that meaning can bo
assigned to them directly”. Although he goes on to suggest that such
correlations as thefe are "quite naturally” between ce antics and syntax
could be the subject of a "more general theory of language™, later work
in TG has hardly touched upon this whole area, "he only phenomenon of
cohesion to be treated in any depth at all seems to have been
pronominalisation - and this was examined not from the point of view of
cohesion so much as from the viewpoint of content : the interpretation of
anaphoric pronoun reference in complex sentences can be ambiguous and
hence involve difficulties of interpretation of the content of the sentence
One grammatical theory which is both prepared to attribute meaning to
grammatical choices and which has a highly developed theoretical apparatus
for dealing with cohesion is 'systemic grammar'. Since a good deal o™ the

interpretation of experimental results is given in terms of this theory a

fairly long ."-uraraary follows.

Systemic grammar (SG), as the name suggests, is a theory of English
grammar whoso goals embrace description of the choice structure of English
syntax and the way this is organised into a system. It stresses the
importance of accounting for the choice of one optlan ratir t..an her,
asking questions like "What kinds of purpose does this choice serve which

that choice would not have served?". Indeed early forms of the theory



were almost exclusively concerned vdth the choice structure without
paying -uch attcn-.ion to how the systemic options could be realised. The
theory was capable of classifying sentences on the basis of the options
chosen and in that respect was enlightening but there was no real attempt
to produce an apparatus of realisational machinery. Although attempts
Were made in the very early stages to formalise the theory (e.g, Halliday,
1961) genuinely formal structures did not appear until ton years later
with the publication of Hudson®s En jlieh Connie:: Sentences and Winograd-e
Ph_.D, thesis on computer processing of natural English which utilised a
parser based on a fragment of SG (VWinograd, 1973), In fact most of the
early publications .uwe b- only one person (Halliday, 1961, 1963, 1966,
1967-68), although many of the notions used are derived from earlier
members of the London school such as "drth and. "alinowsd (see Langendoen,
1968) as well as the functional approach of the Prague school (“athesius,
1975; Danes, 1964), Halliday, despite the breadth of his interests,

(e.g- 1973, 1974, 1975) has written very little on the mechanics of the
realisation process. Although the main interest of 3G for the purposes
of tho present work lies in the choice structure it is as well to get the
role of this element of tho grammar in perspective. For that reason |
win First give an overview of the theory as presented by Hudson (qg.v. for
a more detailed account). Though Hudson®s bool- contains much which
Halliday has not written on he in fact claims that "in most rospocts this
version of systemic theory represents the current views of Michael _taillday”
(1971, p.vii).

The theory is based on a division of language into four (reasonably)
distinct domains : semantics, phonology, grammar and lexis - though some
writers, including Halliday, tend to merge tho .ast a > ,ct
grammar constitutes a formal object which can be used to assign structural
descriptions at both deep and surface levels to strings of the language.

Although tho theory is primarily directed at English iw!: of it .. Litei.lo

to bo applicable to otrer laa.. ®* Am . iht fraaaar  .........
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structure rules nor transformations, and it allows surface and deep units
to be in the same order, generally speaking. Syntagmatic dependencies
between immediate constituents of an item are left implicit because they
can be deduced from the paradigmatic characteristics of the constitute
which contains them. For example the relationship between "have"™ and
"-en" iIn the English perfect which is made explicit in TG by having a
phrase structure rule introduce them together and then a transformational
rule position them correctly, is made explicit in SG by having them
manifest the single paradigmatic feature (perfect). This ability to cope
with discontinuous items in a simple fashion is a major advantage of
having the same order in deep and surface structure. Moreover it avoids
any possibility of having to have relationships between both deeo
structure and semantics and surface structure and semantics - something
which has been suggested in recent years as a modification to the standard
theory (see Jackendoff, 1972).

A characteristic feature of SG is the shallowness of its troe-
diagrams. This is because it utilises very heavily the concept of a
group (noun grouo, adjective group, verb group etc.) which may contain
many ordered elements. For example the structure of a noun group

(according to Viinograd, 1971 1is as follows:-

Determiner Ordinal Numeral Adjective* Clas. ifier* Noun Qualifier
(where * denotes the fact that more than one of these may be present -

otherwise only one can occur). Winograd gives the following example:

Det, Ord. Num, Adj . Adj . Clas. Clas. Noun
the first three old red city fire hydrants
Qual, (Preposition group) Qual. (clauso)
You can find.

without covers

This example illustrates a simple hut quite powerful feature of GG :
namely "rank shift". This term refers to the possibility of having units

of a higher rank (in this case clause) shifted down to operate within ur.-ts



of a lower rank (in this ease noun group). This facility greatly
simplifies the derivation process.

One very important part of the formal apparatus is the description
of syntagmatic relations in terms of a large number of functions.
Functions in SG can be combined into bundles so that a single constituent
can carry several functions. Furthermore functions can enter into quite
complex relations : one term in a structure buildir, rule (see below) 1is
always a function, others may be functions or nay be a characteristic of
the constitute (e.g. that it is an interrogative clause). HudsM
comments (p-39) : "The functions that are set up are often rather unusual,
ifT for no other reason because they have little or no direct connection
with meaning; and there arc far mors of then, both in to (grammar itself
and in the description of any item, than is usual in other kinds of
grammar. Functions have a very important part to play in te grammar, as
mediators of environmental conditioning of all kinds, often bringing
together under one category a number of different and rather complex
environmental influences.” They can thus be seen to bo quite different
from the feature system : in their arbitrary nature, in their lack of a
direct connection with meaning, and in the complexity of the environmental
conditioning which they handle.

Paradigmatic relations .are relations in the system network. The
selection of some features is dependent upon the selection of others, in
other cases there may be a dependence on the selection of more than one
other feature, while still other choices are relatively independent.

Thus if a constituent is a verb it may be finite or non-:-.nite, and if
the former then past or present. Simultaneous with this ret of choices
is the dichotomy between grammatical and lexical verbs and if the latter
copular, transitive or intransitive. This partially illustrates the kind
of choice possible but the system is much more complex than this. Tntry
conditions for a set of choices can be simple as in the case of the verb

feature Just mentioned or they can be the intersection of two features



(thus given "third person”™ and singular™ there is the choice of
"masculine™, "feminine"™ or "neuter"™ in the English pronoun system), or
the disjunction of two features (thus either "indicative" or "dependent"
gives rise to the choice of "declarative" or "interrogative'", though the
system is such that the "indicative'/"inperative"™ choice can only be
made given "independent™ - t""ese are choices at the clause level of
course), A fTact of major importance is that this hind of feature choice
occurs at all level;; in the language : clause, group and word, ('ote
also that the system which is entered can be as complex as the entry
conditions : thus given "verb" one has the choice of either finite or
non-finite and either grammatical or lexical, Recursion (t.e, a

feature serving as its own entry condition) is also possible).**®

One probably gets a feeling for the system most easily by
considering the process of derivation. Although the grammar does not
of itself imply a temporal order we shall assume one both because of
the greater ease of expression this allows and also because of the
importance of having a temporal component in any psychological
interpretation of the model, (tt cannot be emphasised too strongly,
though, that the hind of temporal order surgostec; here is in no way a
part of SG - See wudson, p.SI). The initial choice as to structure as

in the system network, acre the clause system is entered and a set of

features selected within the constraints 0 retan network a, -
~clause, independent, indicative, interrogative, non-polar, '""h-, subject
This account la extremely sketchy due to s «CO limitations. udson (1.971),

from which the present account is almost entirely derived,gives a much more

detailed description together with more concrete examples,3

Hereafter, following Hudson, paradigmatic features are written in square

brackets and small type"and syrtagmatic functions arc written without

brackets and in large typo.

If



focus, transitive, passive, actor unspecified].” This set of features
is then passed on to the feature realisation rules. These rewrite the

features as a set of functions, thus:

clause independent indicative interrogative non-nolar
; { . 4 4
+ PROCESS 0 + SUBJECT + FOOD FOCUS 0
+ FINITE (in the environment

~Independent])

Wh- subject focus transitive passive actor unspecified
ir é_ __________________ .. i |
+ OUESTIOIT OUPSTTON + 10,M, GOAT, = ?
= noon focus = subject + ACTOR SUBJECT
(in the (given £.7h-1) (unloss £ actor + PASSIVE
environment unspecified])
independent]) + TRANSITIVE

This set of functions then oases through a sot of unordered structure
building rules which servos to order the functions and conflate those
which are to be conflated, as well as add sor.c additional functions.

The output of these would in the present case be:

00D FOCUS PROCESS
SUBJECT =T
GOAL PASSIVE
FINITE

('"hero "<-#m means "is to the left of"). This set of functions now passes
into a set of function realisation rules which interpret the constituents
indicated by the functions in terms of features. This set of features now
constrains what may be selected for the lower units (in this case the group

is next lowest). There will still of course be some measure of choice left

Features of one unit - here a clause - are represented within one set of

brackets.



at the lower unit in the usual case and so it will add further information
which will again serve to constrain choices at the next lowest level and
so on to other levels of the linguistic description (e.g. phonology). It
is of interest to note that the postulation of structure building rules
entails a claim that there are levels of language which are purely
structural : i.e, not determined by the meaningful options in the system
network. But the theory, by making the systemic network the heart of the
model and by having structure building rules as a separate level,
emphasises the role of the choice structure in the language as well as the
relatively superficial nature of the final structure. 1 take it that
these are desirable consequences both from the linguistic and the
psychological viewpoints. The main area of interest is clearly the system
network : indeed the clause system network is the only aspect of the theory
which is much discussed in what follows.

Halliday in a variety of discussions (1967, 1970, 1973) repeatedly
divides up the clause into three components of meaning : the "Ildeational”,
the "interpersonal™ and the "textual™. These are labels which cover
groups of choices in the system network : they are all primary in the sense
that they are sets of choices which are entered simultaneously (to use the
time metaphor again), but the first two are more basic in the sense that
they are the real meaning options : the textual choices a”e subsidiary in
that they concern choices over the means of communication rather than tne
content. The division between interpersonal and ideational functions of
language is very deep rooted according to Halliday. He has suggeste
(Halliday, 1975) that there may be a basic dichotomy between the '"nathctic"
and the "pragmatic'" functions of language : the former covering uses of
language to classify and make sense of the world, the latter being its use
to get on in the world - to obtain things, interact with people and so on.
This view has interesting relationships with observations by Nelson (1975)
of two stylos of mother-infant interaction at an early stage in language

development : what she calls a "referential” (or naming) style and an



»expressive» (or interactional) style. Bruner (1973, 1975) has also

su gested ,his may bo an important distinction though he uses a framework
of locutionary and illocutionary force (Austin, 1962) - albeit in a rather
loose manner. The ideational function is the function of language as a
means of representing and conveying states of the world. It includes the
whole set of options in the systemic network which are concerned with the
choice of the roles to be represented in the clause. This covers such
options as whether the clause will be transitive or intransitive and if
the first a material or mental process clause or a relational or verbal
(quoting, reporting) clause. These choices decide what the basic
»participant roles”™ will be in the clause : for Halliday these participant
roles are case roles (see Halliday, 1961; Anderson, 1971). The particular
set of case roles involved is Tecided by the set of features chosen for the
clause : only the process itself and the affected role (Halliday, like
Anderson, proposes an ergative structure) are selected automatically (see
Halliday, 1973, p.40).

Parenthetically it"s worth noting the distinctions Halliday makes
with regard to voice options : this seems the right place to do that as
voice is considered an option within the transitivity subcomponent of te
ideational option (with reservations which will be expressed in discussing
the textual component). Halliday recognises three voice options : middle,
active and passive, middle being the unmarked option in the first instance

but, given non-middle active being the unmarked choice between active and

(1970) he gives the choices in the following table:

passive. In Halliday
clause roles verb example
voice voice
middle actor active the gazebo has collapsed.
active" actor active the Council are selling the
goal’ gazebo
non- "active" actor active the Council won"t sell.
middle
(goal)
"passive” goal active the gazebo won"t sell.
*passive® goal passive tho gazobo has been sold by the

Council

actor



clause roles verb example

voice voice

non-

middle “passive” goal passive the gazebo has been sold.
cont"d

¢ ) (actor)

Totice here that the verb and the clause voice are not necessarily
coincident : the expressive resources of English and the underlying choice
structure are not related in a straightforward way (this is where feature
realisation and structure building rules come in). Wen if one wore to
onit the active with goal suppressed and the passive clause, active verb
typo, as being options restricted to a snail sot of verbs, one still has

a more complex structure than the standard marked/unmnrked account allows.
In actual fact the situation is made even more complex by the fact that the
transitivity system in "English is in a transitional phase between a
transitive and an ergative type. The latter, which includes a compulsory
"affected” role and an optional "causer"™ is more readily generalisable to
non-material procoss clauses (see Halliday 1970, p,153 who notes the
transition from "methinks"™ and "it likes me" to "l think™ and "I ~i1 e" :
the actor/goal terminology is clearly inappropriate for the modern form).

Having noted these problems we will, in what follows, mostly assume -ne

following choice structure for the sake of simplicity (although it is

obviously inadequate):

-middle*

where the "£" brackets denote "cither/or" and »*"" denotes the unmarked

option. The reasons for this configuration cannot all be given here : tie

_ R the least marked action clause because of its necessity
middle is adopted as

in an ergative account (see Halliday, 190« and because of its similarity to

attributives (the "derivation"™ of adjectives from verbs is of course a



subsidiary aotive here - see Lyons, 1968); the choice of the active as
unmarked '"vis-a-vis" the passive | take it needs no Justification; the
Justification for the agent unspecified form being the unmarked passive
is its much greater frequency (see Svartvik, 19C6), its greater simplicity
(the lack of deletion operations in SG makes the "truncated" passive simpler
rather than more complex as in nG), as well as such secondary considerations
as its lesser likelihood of being transformed into the active (Zlobin, 1963)
All this is part of the ideational component of the system network :
if we are looking for a "logical™ component of language then it is hero we
must look. The set of cases (plus the verb) approximates quite closely to
current ideas about propositions (and to Clark"s notion of a deep structure
in its dependence upon functional relations which are equivalent to Clark"s
for the purposes for which he uses them). nhcre is more content in a
sentence than the set of case roles though. Of considerable importance arc
the options of mood and modality which Halliday brings together in the
interpersonal component. Mood is obviously interpersonal : it relates in

fairly direct ways to the speech act (learle, Ir69 which is being

performed. Modality (the use of adverbs like 'possibly"™, "probably ,
"perhaps"™ as well as nodal verb forms like "will", "would™, ™"can"™, "ought
to" etc.) is less obviously interpersonal. It clearly involves a

modification of the propositional content and as such might be thought of
as logical also (see Hintikka, 1969). However it is clearly necessary to
treat it separatclj from case information - something all Im a_=-to -ould
agree on (see Fillmore, 1968; Nilson, 1972), and, as all;any (1°70 has

argued, there are good reasons to treat mood and modality together.

The problom here is not so much to show the similarities bet..oo< n.oa
and modality as to avoid having to include mental process expression.,
which e»0 wants to kooi -Z-irmly In the ideational component. All of them

seem to involve a process of commitment which has obvious inter, r.o

elements,



However we treat the ™"interpersonal'™ component it is quite clear that
the third major "macro-function™ (Halliday, 1973), the textual function,
is a separate set of options. It is concerned, in T"lalliday"s terns, with
the organisation of the clause as a message. In early work (Halliday 1967,
pt.2; 1967 unpublished) ITalliday distinguished three dimensions of message
structure (see also Rommetveit, 1968 : known-unknown, given-new, and
theme-rheme. The Tfirst of these appears to have become subsumed in later
work under the last two. In any case it is a dimension primarily to do
with identification clauses (0.g- "The leader is John™) and since this is
a type we shall not be concerned with here I will set it aside, ",lth
regard to the other two dimensions of textual structure it should be
emphasised that these are choices as to the organisation of the clause
which are independent, to a very large extent, of the choices made in the
ideational or interpersonal functions. There are certainly some
restrictions due to these other options : for example the voice dimension
in transitive clauses gives scope for the organisation of material not
present in relational clauses, similarly the nature of questions notably
restricts the options realisable in terms of message structure.
Nevertheless these restrictions are present mainly in the structure
building rules and the options available in the system network remain
essentially the same for all clause types. This is an important point
as we shall want to apply given-new and theme-rheme restrictions to both
transitive and relational clauses in the experiments which follow.

Theme-rheme is a distinction which derives from the work of the
Prague school on functional sentence perspective (Hathesius, 1975;

Danes, 1964; Vachek, 1966). It involves a recognition that first position
in English is a special role in the clause. Halliday expresses this by
saying that what is involved in Tfirst position is the speaker®s point of
departure for the sentence. We are certainly aware that first position

is special although our intuitions here are confused by the fact that in

the least marked case theme and given coincide. But we are dealing here



with two quite distinct roles : "The difference may be summed uo in the
observation that, in dialogue, Trivenl means “what you were talking about-”
while "theme* means ":hat I am talking about®; and, as is well known, the
two do not necessarily coincide™. (1967, unpublished, p.9), '"e can think
of theme options as being marked and unmarked but with the unmarked case
being dependent on mood, '"he unmarked theme is the subject in a
declarative clause, the 7/h- element in a "7h- interrogative and the Tfinite
verbal element in a polar interrogative. Any clause in which the element
so designated does not occur initially is said to have marked theme".
(1967, unpublished, p.10). Halliday points out that in is much more
unusual to have a marked theme in the interrogative where, naturally
enough, the speaker®s main interest is in the questioned element (be it
the TTh- item or the modal in a polar interrogative) than in the indicative
"where the subject is merely a way of gettin; off the ground” (ibid, p.10).
There has been some suggestion in recent years that it may be necessary to
introduco the possibility of complex themes : perhaps a modal theme, a
discourse theme and a clause theme (Martin Davies, personal communication).
This point will be touched upon in dealing with questions in the
introduction to that chapter, but for the moment we will merely talk of
theme “simpliciter®. The rheme is merely that part of tho sentence other
than the theme. (Note that theme-rheme here does not mean the same thing
as it does in the works of the Prague school).

Given-new refers to the information structure in the clause. Given
is what the speaker takes to be information which the hearer already knows
or which he believes is readily recoverable from the context. "ew is what
the speaker wishes to convey. The distinction is expounded or realised in
intonation : the new element being tho carrier of heaviest stress. In the
unmarked case units not carrying stress are technically unspecified as to
given and new structure but we may take it that they are usually given.

In an unmarked indicative clause the now element will be post-verbal (or

verbal and post verbal - the "predicate™ on some TG accounts - though
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"predicate”™ is a complex notion; see below and Sandmann, 1952). However,
the lack of specification as to given and new of the other items in an
unmarked clause allows the possibility that the whole of the clause is new.
In the marked case there may be more than one information unit (one

L
information unit = one tone group) in the clause. I the information
structure is marked : either by the focus falling on an element other than
the final lexical item or by the presence of more than one stressed unit,
then all other information in the sentence is to be taken as given.e
Particular applications of the given-new and theme rheme distinctions will
bo given in discussion of the results of several of the experiments.

The richness of the multiple feature-multiple function view can be
seen very clearly in Halliday"s discussion of the notion of the "subject
of a sentence". Traditionally linguists have ~elt obliged to distinguish
several "subjects™ in the sentence principally because of the recognition
that the grammatical subject is not always the same ns the "logical subject”
of the action (the distinction is of most value in transitive clauses,
particularly in describin®" the difference betWeen passives and their
corresponding actives). Some scholars also felt the need to distinguish
the topic of the sentence from both these t™0 because in some sentences
what is the primary focus of attention is neither actor nor the grammatical
subject. Halliday extends this multi-subject approach to encompass four
distinct notions, each of which corresponds to a function or role

(functions, remember are the output of the feature realisation rules - wo

This is not quite right : the presence of "silent stress” :cs the

situation more complicated. See Halliday (1967 Pt.7) and ~alliday (1967 b).

For additional information “vide® Halliday references and grimes (1975)
Chs. 19 and 21 which provide an excellent summary of Halliday"s discussions
on textual structure together with a proposal that we introduce a rolo of

"Highlighted” element. This is not needed for Hnglish, however.



are not here talking of such macro-functions as the interpersonal and
textual components). Taking Tfirst the logical subject : TG may here be
thought to have an advantage over SG in that the logical subject is
definable very straightforwardly as the subject of the base structure
(this, of course, is one of Clark®"s function,al relations). This allows
us to have a unitary characterisation of the whole notion : one which
covers attributive sentences as well as transitives. It is not possible
to produce such a simple characterisation in SG since the logical subject
may be either in the agentive or the affected case, if the former is not
present. However there would not seem to be any point in distinguishing
logical from grammatical subject were it not for passives since otherwise
they are always the same. Consequently this does not seen much of a
disadvantage - especially in view of the fact that the term "logical
subject" seems a nisnomcr anyway since there is no "a priori® reason
for distinguishing one term rather than another as argu ment rather than
part of the predicate (with one place predicates). Strictly speaking the
logical subject is whatever we choose to call the logical subject, and
the traditional use of the term merely serves to pick out what is, as it
were, the most active object referred to in the sentence. But this role
has no independent logical status. Indeed one might reasonably exoect it
to be a function of the kind of process and not independently definable -
which is precisely the state of affairs in SG,

On the notion "grammatical subject™ Halliday comments (1970, p.160)
"The notion "grammatical subject®™ by itself is strange, su.nco it implies
a structural function whose only purpose is to define a structural
function”. sut, he says, just as the logical subject is part of the
transitivity system, so the grammatical subject is part of the mood system.

The grammatical subject is that item in agreement with the verb. The two

This view of the matter is derived from Geach®s view of the nature of

singular terms and predication and is expounded in his Ln"jc "utters



together are the primary locus of mood (and modality) options in Hnglish,
These two form a unit which serves to expound mood and modality choices
by such phenomena as subject omission (in the imperative) and subject-verb
inversion in questions. This is all part of the interpersonal function of
defining the communication r$le adopted by the speaker (Halliday, 1970,
P.160).

On Halliday"s analysis the psychological subject is itself said to be
a complex notion, both parts of which are aspects of the textual
macrofunction. The first of these is theme - what the speaker is primarily
focussing on - "the peg on which the message is hung" (1970, p-161). The
second of these is "given" : what the speaker takes the hearer to know
already (or be able to infer) and hence the starting point of the message
from the speaker®s view of the hearer"s point of view. Halliday stresses
the fact that these two notions are quite distinct and, though they
typically are expounded (realised) by the same surface item, the notion
"psychological subject" (like that of "topic'™) is really a complex one.

The point of most relevance for the earlier discussion of
psycholinguistic research, as well as for the research to be presented,
is that all of these functions are subject to marking principles. In the
least marked case they are all realised by one surface item, but this is
subject to the good reason principle. IT there is reason to separate them
they will be separated. This does not necessarily mean t.iat the process
of interpretation is made more difficult by the presence of marked
configurations, at least so long as the reason for choosing any particular

set of options is apparent without too much effort. Subsidiary >0 his

Compare this with Clark®s (1976) more recent work on the generation of

itio structures and the process which ho calls "bridging®™. Tiis is the
process of using world knovfledge to infer cohesive relationships between
sentencos: e.g. our knowledge of the world tells us the link in "John got
the nicnic supplies out of the car. “Hie beer v;ao warm”. Tf we car see the

link wo take less time to comorehend the sentence than if we cannot.



important point, is the fact that the independence of the four functions

- - combination con occur (Hall--;*, 1987, Part ., p.217-218 -gvee
a ful:. set of possibilities for the declarative). This is however subject
to the qualification that some of the combinations are rather odd in that
the situations in which they can arise are rather limited. (They often
look odder written down than said because of the comparatively restricted
expressive means of the written medium). From the point of view of the
contribution to a theory of cohesion of this grammatical theory one can
E-y tne followin™;, ihe functional account of some of the message structure
options suggests that it should be possible to manipulate aspects of the
surrounding linguistic environment in such a way as to render this or that
selection of options easier or harder to understand. This follows from
the good reason restrictions intrinsic to the structure of systemic choices
because of their Organ!nation on the basic OF mar*-.ednose principles.
Although the major purpose of this thesis is the reexamination of the
pnycholinguistic data summarised earlier in the light of the new evidence
to be presented, the value of systemic grammar as a psycholinguistic model
will be assessed at a number of points with reference to particular
experiments. Few of the experiments really constitute tests of SG - the
number of parameters which would have to he controlled is too large to be
manageable. Kost of the use of SG here wi.ll to in suggesting
interpretations for tho results obtained. On the other hand there will be
experiments in which the model appears to make clear predictions : on the
whole tho results provide support for SG as a psychological model of
parameters which people consider in interpreting sentences.

A subsidiary interest running through several of the experiments is
the role of definiteness marking in sentence interpretation. Intuitively
one thinks of the use of "the" as picking out the topic of a sentence and
"a" an element of lessor interest. That these intuitions are reliable h s
been shown by Grieve (107«). In a previous paper (Grieve and '"ales, 1973)

the hypothesis that emphasis is a simple function of voico and word order
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(the agent being emphasised in the active and the affected in the oassive)
was shown to bo insufficient without consideration of definiteness marking.
If the SC theory of the importance of initial position and the interaction
between theme and old information is correct then one would exoect
interactions of these with definiteness marking which serves to indicate
both importance and old information. This aspect of the work, is extended
in the fourth chapter to an examination of the relative efficacy of
definitely narked noun phrases, indefinitely marked noun phrases, pronouns
and names in facilitating comprehension of sentences in which a coreferential
interpretation of a noun phrase in a previous sentence and the relevant
noun phrase in the target sentence is intended. Although the exact nature
of any interaction between syntax and the nature of the referring expression
is impossible to predict due to the novelty of SG as a psyc"iolinguistic
theory, it neons likely to be quite complex. Other theories (smiﬁcally
Clark™s) would perhaps allow one to predict speeded comprehension with
pronouns or definitely marked noun phrases but would require th"n to be a

set increment and not to relate to syntax.






Chepter 2z M0 Influence of cb.iteyt 0N the Comprehension and
Verification of Sentence- describing stable spatial
relations between objects.

Introduction

This chapter, like much of what follows, is about two things :
cohesion, and in particular the nature of topicallnation devices in the
clause; and the psychological parameters involved in the process of
understanding sentences. These two are in fact very inti ntel",”
related : the main reason that 1 here separate them is not that I
believe it is possible to do so in any strict fashion, but merely
because, as notei: in the introduction, there are many attempts to
examine the one without taking account of the other. T shall hare deal
first with the notion of the topic of the sentence and then turn to
details of the main relevant experiments on sentence comprehension (i.e,
those on comprehension of locatives).

"hv study topical) ration?

It"s worth starting the discussion of topicalisation by riving
some reasons for wanting to study it. Most accounts start from the
simple intuition that one can divide a sentence into that part which
consists of a reference to the object one is primarily interested ,
and that part which consists of what one wants to -ay about that
object 1 This is the basis for the classical Prague school distinction
between '"theme"™ and 'rheme™. As a characterisation of the nature of the
topic/cosaent distinction it is plainly inadequate since both the notions

pf "what one is interested in" and "aboutnoss™ which are involved here,

"object" is here used in the way In which Strawson uses "individual ~

(Strawson, 1957), namely to refer to spatiotemporal particulars of all

kinds, including, of course, people.
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2 For this distinction ~onnollan (1972).
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() if both are "a" the event is mentioned more.

(3 this holds regardless of sentence voice.

This criterion far_Is to cope mith the cane where both noninals crc
definitely marked, where one would imagine it would predict an even split.
3ut this is not what is observed and, what is more, the unevcness of the
split varies significantly between active and passive. So although
definiteness marking is of some use, there is clearly more involved than
that.

One factor obviously involved in the Grieve and ""ales study is syntax,
in particular voice, "here is a certain amount of evidence that certain
syntactic constructions highlight the division of the sentence into topic
.ad comment (Hornby 1971, 3973, 1973, ?97°0. "ornby (1072) has demonstrated
that there is considerable reliability in people®s judgements as to what a
sentence is about. In his paradigm they have to choose between two pictures
as representations of the intended reference behind an utterance. One of
these pictures has a different actor from the "entence and one has a
different patient. The choice of actor or patient doer not seem to
constitute a reliable effect (no significant difference was found) but there
are very reliable effects with all the seven sentence types which he
studied - the effect varying with the grammatical construction, ("'he seven
types were active, stressed active, passive, pseudo-clcft actor, pseudo-
cleft patient, cleft actor, cleft patient). Unfortunately "ornby fails to
give an overall characterisation of his data, such that we would have a
general method for picking the topic. It seems that, on its account, we
can go no further than a listing of syntactic constructions together with,
for each type, where we can find the topic in the surface structure
associated with it. Furthermore this list could not be formulated on a
theoretical basis : we would have to discover where the topic is for each
type of construction. This fails to capture the generality of te notion in
any way. In addition there are aspects of Hornby"s data which favour an

alternative explanation. These will be explored in due course.



A fourth putative criterion for picking out the topic of a sentence
is the notion of the subject of the sentence. As was explained is some
depth in the Introduction the view adopted nere IS based 0N that Of
Halliday and so recognises that there are in fact four separate criteria
involved here. Those are : the logical subject or actor, the grammatical
subject (in English the nour. in agreement with the verb), the theme (the
item in first position in the clause) and the given (that part of the
sentence which is not the focus of an information contour). : will take
these in turn. Hornby"s (1972) data appear to show that the logical
subject or actor is unimportant. As we will shortly see there are several
other studies which conflict with this result. One advantage of this
criterion is that there are no demarcation problem« with jt : the
transitivity system specifies clearly which ie the subject in this sense.
Specification of grammatical subject is equally straightforward and formal.
So too, generally speaking is the specification of theme : it is the first
nominal in the surface structure_4 As indicated in the introduction
specification of the given is more complex as this can be discontinuous in
the surface structure and may be very large. However the specification is
quite clear. As noted, all four notions of topic are expounded (realised)
by the same item in surface structure if there is no reason for them to be
L - uted (i.e. in the least narked ease). :<..>uld perhaps explain why
we think of topic/comment as a single distinction instead of a complex of
distinctions. As formal distinctions they are quite clear but the question
of their psychological validity is a separate issue - one we will turn to

in a few moments.

Before doing that X want to briefly consider lexical marking as a
possible V\Baktopic indicator. It seems odd from one point of view that

Barked items chould ever be used : if they are harder to process then why

There are objections to this but W Can ignore them for the present, oee

chapter on questions and Kalliday (1967, UnpUb”Shed).



o$
not simply change the word order. Instead of saying I "John is shorter

than Fred" why not say Il "Fred is taller than John". OFf course one
reason might be that one wants in addition to conveying the relative
heights of Fred and John, to convey by the use of | that both are short.
In that case 1 is clearly easier than ttt. ttt »"red is taller than John,
but neither of them are tall”. But is this the only "good reason" that
would dictate the use of the marked form? In view of the account given by
Halliday of the notion "subject of a sentence" it seems rather unlikely

that it is. If thematic position is important then it is possible that this
overrides the preference for an unmarked fora. One consequence of this is
that the presence of a marked form is a weak indicator that there is a topic
though it does not, of itself, indicate where the topic Iis. yho other side

of this is that if topicalisation is the kind of good reason that motivates
the use of marked forms then one ought not to expect reaction time

difference in favour of the unmarked form if there are possible topicalisation
reasons for using the marked form. There is a very im>ortant assumption

built into that statement. It is that the time taken to process a sentence

is not independent of the possible function which the sentence is serving

in a communicative act. In particular the coding of adjectives from marked/
unmarked pairs is dependent upon possible topicalisation choices. IT this

is correct then simple additive stage models such as the one suggested by
Clark (1974) would appear to be inadequate.

The criteria discussed so far although they do not constitute a very
strict method of determining the topic of a sentence do go a long way
towards meeting the demand for such a set cf criteria. It is of some
interest to seo whether it is possible to find psychological correlates
for each of them. The work by Grieve (1974) and Grieve and "ales (1973)
has already been mentioned. rwheir results show quite clearly that
definiteness marking has reasonably well-defined effects in terms of one
measure of what people take to be tho topic of a sentence, ~r eve showed

similar effects also in the production of sentences. Grieve and ales



were generally rather sceptical of the importance of the syntactic
construction.  They commented that "e do at times sec. to depend on

word order for indication of importance, hut .... this ie restricted

to certain typer, of construction : namely, full «selves where both
nominals are definitely marked™ ( .111). This conclusion is of course

to be qualified in the light of the fact that they were looking at the
so called voice word order hypothesis (T°/0) and definiteness narking -
and not at any broader set of syntactic possibilities. The T'T) states
that sentence initial position is psychologically important, but that
this is especially so in the passive. As such it attempts to express an
intuition which is given more precise treatment by "alliday in his notion
of theme - which on hie account is only one of many foregrounding options
available to a speaker. In fact there are several aspects of the Grieve
and Vales data which suggest that word order nay be more important than
they state, firstly if one considers those cases where marking does not
distinguish bet-ween the two nouns (both marked '"the"™ or both martted "a')
then there is a huge difference between active an/ passives-

Mentioned in the Question

Noun 1 Event Noun 2 a
VolcCe Active 5 34 29 < = 48.69
Passive 35 38 1 p< 0.001

Secondly if one considers those sentences where the two are marked
differently there is a significantly greater tendency to pick the first

noun in the! passive than in the active, viz:-

Mentioned in the Ouestion

Noun marked with:!-

"The" Event AT Article Order
29 5 6 The a
2 Active 34 4 1 a the
‘X5: 12.13
Passive 36 4 0 the a
p< 0.05
25 5 8 a the

a.Here, as elsewhere in this thesis degrees of freedom for X and F are

denoted by subscripts.
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Talcing only the oases where a noun was niched gives us the following

result:

Mentioned In the Ouestion

Noun 1 Noun 2
Active 30 40 X = 6.13
Passive a4 25

P<o.0:2

This is a clear difference between the two voices. Finally if we Consld«”
all the responses which fall clearly into one of the three classes event,
noun : , noun 2, there is a very marked difference between active and
passive. Subjects tend to pick the second noun as the "topic"™ (by the
Grieve and Wales criterion) more than the first noun in the active

™ m 11.11, p«0.001). Tie reverse is true In the nassive (XT = 26.75,
p<o.001:); while the event is chosen about equally often in both voices.

Mentioned in the Ouestion

Noun 1 Svent Noun 2
Ac tive 35 43 69
Passive 79 47 26

There can be no doubt that there is some sort of voice effect here in
addition to the effects of definiteness Marking. However the tendency to
select the second noun in the active is contrary to the usual VT
hypothesis, though the results for the passive voice support it.

This result appears to contradict such earlier results as those of
Johnson-Laird on both the minterpretation of voice and the choice of voice
in a communication task (Johnson-Laird 1963a, b). He showed evidence
which appeared to support accounts which emphasise the importance of
sentence initial position as a method of fortgrounding. Thera doaa not
seem to be any explanation of this discrepancy between the two methods of
investigating voice. The simplest explanation for the Grieve and "ales
results is that there is a bias towards producing questions which mention
the palitut. This parallel* tic Smith and " ""ahon (1970)

and '/right (1969) results which show it is easier to answer a question with



the actor as amsier,

It < poiiiMe that people naturally
focus on the actor : that It is the natural topic and the centre around
which processing hinges,

v series o. papers by Janellen Huttenlocher and her associates
appear to support this view (Huttenlocher and .ltrauss, 1968; uttcnlocher,
Eisenberp and Strauss, 1968; Huttenlocher and "riener, 1971). These
experiments showed that children found it easier to place objects in a
display if the object to be plaead is subject of the sentence. ror
instance given a sentence like "Hake it so the green block is under the

red block™ it is easier to place the preen block in a "ladder™ with the

red one already in place than it is to nlace the red one with the ":rsen
one already in place. Now this is explicable in terms of theme (in
Halliday’s sense) : a natural focus of interest is on the block which

has to be manipulated so that it is easier if t"-"s is foregrounded
linguistically i.o. thsmatic. Huttenlocher interprets the results as due

to a need to have some kind of natural congruence between sentence and
situation. Huttenlocher bell eves that peopla performing these lac<

tasks think of the moveable block as like on actor and naturally associate
this with the grammatical subject« She claims it is not a simple word order
effect. Rather than use - -—-e i.nc-t".vc --ro -recedes

the copula to rule this out she decided to use transitives and vary voice.
She found superior performance when the actor was tho object to be placed«
This seems to support her idea of natural rolatlanships between sentence

and situation. On the other hand she was forced to admit that some

residual importance attached to the ... ldsdl su |ob. Tlan agpin,

at no time re arated ".he grammatical subject and the noun in Tfirst position



so that it is not clear which of these is involved.

That the case role of the object to be placed should natter more than
tie surface structure role is odd given Johnson-Laird's results already
referred to. however Itis consistent with the Grieve and 'Vales data, as
already noted. It is also consistent with the Smith and Myahon (1970)
and Wright (1969) results.

An experiment
by Hornby (1972), already referred to, runs counter to this interpretation.
He presented subjects with pictures, neither of which were truly described
by a sentence Presented simultaneously and asked subjects to press which
picture wam intended. \n example ml ;ht ha : apicture of an 1 :ke.....ith an
indian building it and a picture of a tenee with an eskimo building it
together with the sentence "The igloo is being built by the eskimo".
Hornby conjectured that different syntactic constructions would lead to
different decisions as to which was the right picture. He found that the
decision was affected in a very reliable fashion by the kind of syntactic
construction used, but concluded that word order as such was unimportant.
Now of Hornby's 7 constructions, four tend to lead to the picture in which
the first noun's referent is represented being chosen significantly more
often, and three to the picture in which the second noun's referent is
depicted being chosen. So if there is no effect of word order per se
there ought to be no change in the number choosing according to the grammar
(as Hornby sees it) depending on 'whether the grammar predicts the first or
the second noun will be thought of as topic. In fact this prediction is
falsified : if the grammar (on Hornby's interpretation) predicts the first
noun is topic then more people pick the picture depicting the first noun
than pick the second noun if it predicts the second noun. nius:-

As per prediction not as per prediction
Grammar predicts noun 1 746 (67%) 3 (33%)



As per prediction ot as per prediction
Grammar predicts noun 2 496 (59%) aaa (41%)

A% 11.82, p<o.Co1

This result quite clearly indicates a residual theme effect. Of more
immediate importance is the failure to find any effect of case role as
such. Tf «+ consider only the six syntactic variations (and Ignore
data for the stressed agent simple active) then the agent picture was
selected 818 v tea and the object picture 862 times : a non significant
(x2 =1.15, : k1.1) tendency to select the non-actor. Thus Hornby's
results provide no support for the actor-as-focus-of-processing hypothesis
though they do provide support for the word order hypothesis, Pornby's
own conclusion - that we cannot 'moralise beyond individual syntactic
constructions - seems unnecessarily restricted.
Rationale and Predictions for Cx erijrent 1

The experiment to be reported below sets out to look again at the
process of understanding a sentence to see what happens to several of
the parameters mentioned above when the major topicalication factor,
namely previous mertion, is manipulated. The experiment is essentially
a verification one but separate measures are taken of the time talien to
understand the sentence and the time taken to verify it. This is
achieved by presenting the sentence prior to the picture and allowing
the subject to control the time for which the sentence is visible before
onsetting the picture. Though this method must surely have its own
peculiarities from the point of view of the kind of linguistic processing
which occurs, it seems fair to say that it should allow us to make more
well-founded inferences about any separate comprehension and verification
parameters than the all-in-one method of Clark and Chase (1972). In that
paradigm a single measure is taken of both comprehension and verification
processes since "sentence" and "picture” wore presented simultaneously.
The use of full sentences rather than the skeleton sentences occasionally



used in previous work (e.g. Clark and Chase'ss "star above plus™)

K EStohSB of real objects (animals, people, vehicles etc.)

rather than abstract symbols (such as typewriter symbols), was to

encourage natural linguistic processing - insofar re -h -
mode and one can talk of it in an experimental situation of this sort.

All sentences used were simple relational sentences with locative

predicates and the following perfesters were - - n - o

1. Whether only or*sor.ton:e was prosonted or whether the target sentence
we tl last of a series of sentences all describing the picture,

2. rhether the two nouns mentioned in the sentence were accompa-ied by
the definite or indefinite «"tides : each noun narking «sas nanipulated
independently.

3. Whether the relational term was marked or unmarked. Some rorkers will

* undoubtedly object to my terminology here. T shall eontinua to use it
for -cveral reasons:-

(a) because there is no better terminology. Clark's later "positive"
and "negative" seem too evaluative and only perspicuous in the
case of prepositions i' one accepts the linguistic-perceptual
ho oraorphisms Clark ou~jests (see Introduction).

(b) because Clark has demonstrated a clear T difference between the
Arorican English lexical items corresponding to the British
English items used in the present exneriment. (sec Clark, 1974,
and Introduction). In this respect the prepositions to be used
here behave like a mnrked/unnarked pair,

(c) details of the results surjest 'V .autrailty of one of the pair
(viz @ "in front of") "vis-a-vis" the other (vis : "behind").

""his is a classical feature of a marked/unmarked pair.

(d) the exact interpretation of marking effects is stil. unrccolved.

Clark (1974) gives two quite distinct possibilités. As noted in

5. Clark's work is again nicked out for critical cornent because it is the

best example of a certain kind of approach to the problem.



the Introduction there are j.—ae poee........... - that.

....er the lexical Item referrin- to the object mentioned !

earlier sentences was the first -...._._. In se. (only

one of the two objects was entloned in the sentence”™ nrior to t' o

rould

target). If i - for of srd order hypotl i

this factor to have <o:.ie affect, though th-.re ir, a -oo: deal 0" roo:

for dlsagreemei t over what kii d of effec d ;ht e ect.

".a final factor sou ;ht to invent! -ate reaction timer to a separate-n

of theme r "raiwatlcal -ukject by the use of a marked syntactic

d4 busi a >rta car'). Jtigatl

voice separate yrassantionl fro « "lomeic; : -abject but to -- owl

no irevious -or” her loo™ed at this possibility.

The experiment investigate« the Tfollow! hy es:-
1.that failure to use the correct article ("the" or "a") - correcl

here being dictated by previous mention - rill : si to lo- or r action

o Fo_o_.. ariety of reaeo 1 a lysl b;
rathe han reviou " ill be liscuased j wha
follows. however both analyses wore performed. (By "analysis :a terms

of noun position.” T mean dc fining t"o tv:o definiteness variable.- +

- lace o " 11 irti-: o id " " et
or second noun - rather than i: terras of whether the aoun it is witl was
previously mentioned on -.:. T call se th( »F /

o lyse res e ;ively - the subscripts denoting th< nm viz =
noun I, noun ., "topic" noun -nJ "other™ noun respectively).

: . that the reaction tine difference to the marked md unmarked
items will only occur in the one-aentence co dition.
the possibility of the marked item being chosen for tooicalicatio™
«xi ((i.e. te exeor the soteree veii  inbedded i *ie<
sentences) this effect should not occur.

3.A parallel prediction to (?) for the syntactic option. If wo cn: see

the choice of locative phrase in sentence initial o-:tion as the



selection of a marked option then this too should he subject to a

good reason principle. It is hard (or impossible) to see what the
reason might be in the one sentence case. There ought therefore to

be a main effect of this factor in the one sentence ('no text') data.
Some of the combinations of factors In the several sentence ('te-:t’")
condition ought to -a"a sense a- c<.. titute a reasonable selection.
There ought therefore to be cases in the text condition where the
marked syntax is understood a: least as fast a the : 1, this

is not to say necessarily that wo will not find a main effect of

syntax, merely that there will be sentences with marked syntax which
take no longer to understand than corresponding sentences with unmarked
syntax.

th"t the position of the noun referring to the object already "eferred
to in the preamble will have an iffset on reaction time, "his is the
weakest possible formulation of t' e word order hypothesis - or so one
might think. However it is not clear just why the previously mentioned
object (the "topic"™) should be the main focus of attention in the tar."nt
sentence. One might equally well exuect (in the spirit of ~uttenlocher)
that people in listening to the target sentence are focussing upon the
new object since the task calls for them to won"- out its "elation to the
tonic ready for the verification. In Huttenlocher®s terms they have to
add the new object to the mental display which already contains the
topic. In that case the new noun might be supposed to bo the focus of
attention. IT the interpretation of the marked syntax as a thematic
foregrounding device is correct then ono might well expect interactions
between it and the topic position. But again it is not clear quite how
one would expect this interaction to work. |If the locative foregrounding
is analogous to the use of passives iIn transitive sentonces (and this is
by no means clear) then one should observe the following interaction.

The marked syntax should be as easy as the unmarked if the previously

mentioned object k First, but much harder if it is second. There should



bo little effect of the topic position with unmarked syntax. "hie folio -

r ... " _°F rd - " e > intaini d
), hi alysl assiv ontexl

would be as easy as actives if the patient is topic o4 the discourse

preceding the target, but otherwise not. Actives a....

neutral or fairly weak iN their distribution of emphasis, and so loss

affocto;” by the position of the tonic. Although the aarked/unnarked

options in relational sentences bear some resemblanc t

1 | in « »cts. For
e by 1 syntax c tant 1cl e relati
analogical Hy
rertheless 1. no mr ible 1 cpect 17 =
- tio ” ! ositi - jitic y ith oaaibly d
relatitarn "7so «&fs; - r-rt.

One should rot of course o:-pect any effects of the tonic nositioi rmr.

the ono.sontonoc case.

So far the ’ivcus -ion !e ecentred on the effects o a -t ex nc™ i

comprohensj 1. W r, i 1 luction there is
oree ] i actual ..._1isa F rific " . < &
1 the vole ” after a del w. " air
tiscuel Tt 1 Limi " of " “fFacey" informatie
ver time, he del c 1 1 jriflcati

nrcsent experiment is quite snail (about 5 seconds) so  ........
r*nilar effects for both the tort and the no t & c— Titisns a- veri"-ient-"or
ther : 11 - ibl »pic infor

some effect. Or a Ttallidayar a-count topic inforv-"in- "s in t>e does
structure - con® xt .and surface structur« provide N0 rs 10 it. oo
therefore predicts di ffercit resutes for the text and no text verificati -
ti’os, due ;o th» different topic structures of t-o tan*et  t-ices (w
though the surface structure may be the same).

The hind of account given by crark an-’ chr:—« (1972) tN0Aroe the rote



of canonical structures in verification. Although they might expect some
(presumably very small) effect of surface structure on the verification
process, they would certainly not expect this to differ in the two
conditions.

Arelatively straightforward prediction can be made from this a-proach

and equally straightforward predictions from the "surfacey” an” "topic"
viewpoints

1. the canonical view predicts that if one considers the means for the 32
sentence types (defined by the variables specified above) then the
verification times ought to be more highly correlated with one another than
either is with the comprehension times. This allows for the possibility of
topic information af-'ecting comprehension times, but assumes more or less
complete reduction to a canonical form for verification.

2. the surfacey approach predicts a high correlation between both sets of
verification times and their corresponding comprehension times ns well as
a hish correlation with one another. Indeed a truly surface approach
would predict high correlation between all four sets of results.

3. AHallidayan approach predicts positive correlations between both sets
of comprehension times and their corresponding verification times but littl e
or no correlation betweon the text and no text results.

The verification data are important in that they may distinguish
between these three hypotheses, and hence lean us towards one or another
view of the comprehension process. Primarily, though, one is interested
in comprehension and it will be that data which is considered in most depth.



"'ethoci
1 .Subjects

43 undergraduates fulfilling a course requirement for an introductory
psychology course at Stirling University. Modal aye approximately 18 years.
28 were female, 15 male.

» .Apparatus ard Materials

Subjects sat in a quiet chamber designed to mas’: equipment noise.
They looked through a plain ,,lass window into a tachistoscope equipped
with an electronic card changer. Two Ffields of the taehistoaeope ware
used : one to maintain a background level of illumination and one to
display the cords with stimuli on them. Each card had either a typed
stimulus sentence or a photocony, in black and white, of a Letraset
picture stuck onto it with Sellotape. Sentenees to be verified "iso had
a red mark at the begin in<- of the sentence, 1" from the start of the
sentence. Subjects sat with a small box in their hands with three buttons
on it : one in black was the button to indicate when they had understood
each sentence, the other two in red were to signal the truth or falsity of
the target sentence. The buttons were arranged in the shape of an \
equilateral triangle with the change button at the apex and the two "truth:
buttons at the bane. The '"true" button was always on the right.

Pressing any button extinguished the field with the dus in it -
and advanced the card changer by one card. It also ato " tha clock.
The type of res onse and reaction time WaS then punched by means of d data
transfer unit onto paper tape. A centlsecond timer WaS used. ONCE the
card changer had removed the old card from the stimulus field it returned
to its resting place and after a fixed delay of five seconds the stimulus
was illuminated and the clock started.

The stimulus cards comprised 16 stimulus sot.-. Baoh stimulus sot was
composed of A topic sotting or preamble cards, 32 target sentences made up
as detailed below, and : pictures, "he preamble sentences always described

ths object dapietsd in the centre of the picture. They wore short and



simple and designed to consist of easily imageable menfor-.ation, "™a
pictures, as already noted, were made up from black and white photoconies
of letraset rub-on pictures. The visible -art of each card could be
divided into three panels. The object described in the preamble was
always in the middle panel with the object mentioned only in the target
sentence 1in o he other two panels. False sentences all ays had the

items in the wrong order. Only the two objects mentioned in the target

sentence were depicted, ill objects were pictured in profile a
towards the subject"s left. M3 i1 line *e uaad twice Tfor each
subject.

Desirn and Procedure

The design was a simole 2 multi factor}si one with five factors
within subjects and one factor between subjects. The lects
factor was the presence or absence of the preamble o 7 four sentences,
hereafter called the Text/Ho Text factor. The within subjects factors
were as follows
1 . whether the second noun is marked with the definite or indefinite
article ("the" or "a").
2 . whether the first noun Is i < 1 th a or indefinite
article.

The decision to label these factors on the basis of order in the
sentence is based on two considerations:
(a) several authors maintain that word order i1e of consi ierahl rtanoe,
in particular Tlalliday in his propossl of a function of th
(b) since the topic designation m effectively arbitrary for
condition ve might expect order to be more important here than the to"” c.
However analyses were also done in ters of the definiteness or in o
the noun referring to the object < - tioned in the preamble, and of the
noun ONlY mentioned in the target SEtence. Those are not presented in full
below as they generally reveal little not shown by the analysis in terms

of cefl - *king of the FIrSt and second NOSINSIS.  They will oe
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to occasional!;" though
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3, this factor concerns the position of the noun referring to the object

mentioned

in the preamble, in t

or second nominal), for the no

he target sentence (whether it is the first

text condition there Is dearly no

difference between the two nouns in each stimulus set since neither if

mentioned previously,

with the

condition in which the

This factor is therefore assigned by c .. is ondenee

re is a preamble, It should be noted that

this factor is completely arbitrary if one considers only the sentences of

the no text conditions. It is

non-arbitrary in relation to the pictures

of the no text condition because the nominal designated topic always refers

to the object in the centre of

there might be

text condition

times,

A, thin factor

in front

of". Clark (197*) has

farter understood than "in back

item in British English and "in

"behind".

"Those terms are here

"depth” sense. That is to say

the picture. It is therefore possible that

effects of this factor on the verification fmes of the no

but there ought not to be any effects on the comprehension

concerns the relational term : whether it was "behind™ or

shown that > le si jnifl :a ly
of''. However "in back of" is not a lexical
front of" contrasts with the simpler

used in the "bus queue" rather than the

that the truth of sentences involving them

is not dependent upon the position of either speaker or hearer, an., "berind

is not eauivalcnt to "beyond".

Subjects were asked at the start o -he

experiment what they meant by "behind" and "in front of", "bout 50% gave

one type of meaning, about 50%

the other. _MI subjects who did not see

both meanings had them explained,

s . this factor 1.
target sentence.

Eisenberg and Strauss,

concerned with the use of normal or marked syntax in the
Despite "uttenlocher®s claims to tho contrary (Uuttenloeher,

1968) thero is no necessity in Fnglish locatives to

have the subject earlier in tho sentence than the locative phrase, " -re is

a perfectly natural locative fo

phr_

»tie. um "John l«

Fred ic John

regrounding option which ma"-es the locative

behind ~red" ean be expreaaed as "Behind
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Subjects wore told that they would sit In the quiet booth and look
through the window into the tachistoscope. ft series of sentences
would be displayed one at a tine, '""hon they had read and understood each
sentence they were to press the black, button. This would Immediately wine
out the sentence v."hich would be followed after a short delay by another
sentence. The sentences would all describe one object which they were to
try to imagine. The fifth sentence would describe the relation between
that object and another object. It would have a red mark to its left.
After the fifth sentence a picture would be displayed. They were to ress
either the "true" or the "false" button to indicate whether the fifth
sentence was true or false of the picture, "he other sentences would all
be true but they were not to ignore them : trying to imagine the object
would probably help them -with the verification tan"-. Instructions were
suitably modified for the no text croup.

Subjects were not Given any practice trials, dhis was done in order to
minimise the probability of any local strategy effects being picked up
in the data. All subjects responded to only one sentence of each type.
All subjects had the stimulus sets in the same order (though initial
order was random) but order of presentation of sentence types was
randomised separately for each subject with the exception that subjects
in the two conditions received the same random order, "his meant that
subject one in the text condition had the same order as subject one in
the no text condition and so on. It was not possible to carry ou- tbs
procedure completely as some subjects™ results were drowned due to their

high error rate.

There was an interval of at least 10 seconds between trials as a blank

card was inserted between each batch of trial cards (2 c an, es or he



Results

As noted in the introduction to this experiment two ~ets of results
were analysed:
1 . the tine talcen to indicate that the target (5th) sentence had been
understood, hereafter called the comprehension time. It"s worth noting
that subjects may not have fully understood the sentence in this time but
rather have relied on the 5 second gap to complete processing, fie results
make this suggestion a little implausible, as we shall see.
» . the timo taken to respond "true'" or "falso" after the illumination of
the field containing the picture. The Fact that subjects only responded
once to each sentence type means that the experiment contains a lot of
variance (this is made especially severe because of the absence of practico
trials). This is made ever, mors acute for the verification times bee - 1
of the fact that "true" and "false"™ responses talco different lengths of
time and subjects times for each sentence tyre are not averaged over '"true"
and "false" responses (since for any sentence type they only responded one
or the other). This problem does not, of course, affect the comprehension
times. It WaS felt that 64 trials (the number required to obtain one
response per sentence type per truth value per subject) war too great a
Humber and would encourage the develop:.out of s C"-i: 1" G
we are interested in natural linguistic processing rather than the process
of verification "ner se" In tasks of this nature, it is desirable to avoid
those as far as possible.

The basic analyses for both sets of data are six factor analyses of
variance of the reaction. As noted in discussing the design, analyses
wore alSO carried out with the definiteness variables redefined. These
will not be presented in any detail, though they will be referred to In

places,
A central problem with experiments with only one response or subject
per cell is what to do about errors. There is no solution which is really

satisfactory, in the present experiment 7 subjeeti > Ant» wt<c ditcorded



because the error rate exceeded 12-Jfo. Tils left 18 subjects ‘cr cond' "ton.

10 females and s males in the text condition and :: females and s males in
the no text condition. All their responses were treated as homogeneous
v/ith no correction for errors, since errors appeared to be more or less
randomly distributed. OF these 18 subjects per condition there were 38
errors in the no text condition and 30 in the text condition. The

distribution over sentence types is given in Table- 1 - " 2.

Comnrehension
tl

Tnble»l/give the moan reaction times to each of the 32 sentence
ty-ics for both conditions, ""bore is a tendency for the text f nee to bo
shorter than the no text times : in fact 26 of the 32 sentences are reacted
to faster in the text condition. his figure in highly si-nificant on a
sign test (t><0.005). There is no correlation between the times for each
sentence typo in the two conditions (r = -0,05, df 30, p>0,1). "his
result strongly suggests that the processes taking place in the two
conditions are quite different.

The six way analysis of variance for the comprehension data is
presented in Table 3 with the main effects sum-arised in able s . nnvo
difference between the two conditions here fails to reach significance
tf - 3.2, n.s.) despite a mean difference of 602 -.sec. (hext 26mm

1,34
msec., No Text 3202 msec.). As we will soe there are several interactions
involving this factor, which explains why the main effect fails to reaca
significance hero when it was highly significant on the sign test.

The definiteness factors also fail to reach significance, however
one defines them. Defining in terms of position of the noun in the
sentence the first noun factor an ? value of loss toan one (W 3Ji= =
n.s.) though reaction times are slightly slower if the first noun is
indefinitely marked (2872 msec. vs. 2931 msec.). The " value for the
second noun marking Tfactor is also non-significant =1.C4, n.s.)

though reaction times arc slightly shorter if this noun is indefinitely

marked (2960 msec, vs, 2842 msec,)-



Table 1 Kaan Reaction mrnes and Brror Totals

Sentence Type

In front of the topic in the other
In front of the topic is an other
In front of a tonic is the other
In front of n tonic is an other

In front of the other is the tonic
In front of the other is a topic
In front of an other is the tonic
In front of an other is a topic
Behind the topic is the other
Behind the topic is an other
Behind a topic is the other

Behind a topic is an other

Behind the other is tho topic
Behind the other is a topic

Behind an other is the tonic
Behind an other is a topic

The topic is in front of the other

The topic is in front of an other

A topic is in front of the other
A topic is in front of an other
The other is in front of the topic
The other is in front of a topic
An other is in front of the tonic
An other is in front of a tonic
The topic is behind the other

The topic is beh"nd an other

A tonic is behind Mi« other

aotion Tines are millissoonds,

<are totals, not means

Errors

Each mean

. Text Data.

Reaction Times

Comprehension

2977

2168

2663

2807

3140

2509

3304

3192

2279

1973

2356

2397

2799

3226

2807

2660

2709

2405

2799

2371

2460

2783

2100

2172

2440

2030

2614

Verification

2964

2120

2677

2192

1911

3004

2450

2563

2441

2093

2281

2442

2309

2493

2297

2402

2558

2385

2708

1087

3530

2152

1845

2778

2288

based on an N of IS. Errors



Thle 1 Tar action 2 e1rip~ Tt : X '@ (@

Sentence Type Errors Reaction Tines

Comprehend on VerJ fication

A topic is behind an other 1 2780 2467
The other is behind the topic 1 2410 1040
The other is behind a topic 1 2062 2140
An other is behind the topic 3 2315 2497

An other is behind a topic 1 2412 2625



Table 2 Mean Reaction Tinos rule. Error Totale : > To:l 1™:-

Sentence Tyne Errors Reaction Times

Comnrehene.low Verification

In front of the to-ic is the other 2 3251 1601
In front of the tonic is an other 1 2971 1667
In front of a topic is the other 0 3082 1680
In front of a topic is an other 1 2795 1556
In front of the other is the topic 1 2829 1502
In front of the other is a topic 0 2915 1760
In ir-it of an other is the topic 1 32A8 1910
In front of an other is a topic 2 2702 1832
Behind the topic is the other 3 337A 2119
Behind the topic is an other 1 3518 1752
Behind a topic is the other 0 376A 1760
Behind a topic is an other 0 3985 2070
Behind the other is the topic 1 3965 193A
Behind the other is a topic 3 2999 2179
Behind an other is the tovc 1 3A73 20AA
aehind an other is a topic 0 3A20 1780
The topic is in front of the other 2 275A 1590
The topic is in front of an other 0 3062 1796
A toic is in front of the other 2 3266 1A69
A topic is in front of an other 1 3162 1A95
The other is in front of the topic 1 30A0 1908
The other is in front of a topic 1 30A9 151A
An other is in front of the topic 1 2703 1563
An other is in front of a topic 2 27A1 16A8
The topic is behind the other 2 3817 1951

Reaction TIMS are Milliseconds. Bach nean is based on an 7 of 18

Errore oro totale, not moans



Table 2 \ean "castior, "inns and P-ror "otals

Sentence Type

The topic is behind an other
Atopic is behind the other
A topic is behind an other
The other is behind the topic
The other is behind a topic
An other in behind the topic
An other is behind a topic

Errors

b ext

Reaction Times

Comnrehension
2945
2537
3603
2999
7943
3923

3094

Verification
1515
1512
1739
1720
1638
1778

1333



Defining the definiteness variables in tems of topic ad res; noun
is scarcely any different (see Table 4). The to ic noun T ratio is less
than one (?1 24 = 0.11, n.s.) with virtually identical times for the two

levels (2897 msec, when '"the'", 2906 msec, when "a™). The other (new)
noun factor shows a similar lack of effect (Fl,éé'l =1,1, r.s.; “.hen "the"
2936 msec,, when "a" 2867 msec.).

There is no main effect of the tonic noun position. However there
is a highly significant interaction between the topic and text factors
(»1,34 m 12.91, 54P._.fl1). This is due to a superiority with th
noun First in the text condition (2516 msec. vs. 2684 -sec.) but with it
second in the no text condi.t;on. Tt is not clear why there should he
such a difference between the two levels of this factor in the no text
condition as it is a pseudo-factor as far as the comprehension data
goes.5 Inter»rotation of the interaction is aade more coiaolex hv the
presence of other interactions involving the topic position factor.

There is an interaction between it and the syntax factor such that overall
reaction times are faster to marked syntax if the topic is the first noun
(2960 msec. vs. 3074 msec.), but to unmarked syntax the topic is the
second noun (2833 msec. vs. 2737 msec.). However, this result a lara to
be due entirely to an interaction of text, topic position and syntax.
This three-way interaction ia aignificant at the p40.05 level (F* » *
6.92). The no text data show what appears to be only a tendency to
longer RTs with the topic first (for marked syntax the figures are 3405
Mae. and 3194 msec., for unmarkad 3149 msec, and 3061 msec, for tonic
first and topic second respectively). The text jata on the ot.-.er hand
show a very large difference between topic first and topic second for the
marked syntax (2515 msec, and 2955 msec, respectively) but a small

difference in the opposite direction with unmarked syntax (2517 ec. Vs.

Tt is not entirely a pseudo factor for the verification part of the tat;.

As already noted the topic noun always refers to the object in the centre

of the picture.



Table 3 : Comvrehension Data : Analysis of Variance. Part One

racter F1,34 VaIU© Factor F1.34 valU
’ - e
A 3.12 AEF * §.09
B 1.64 BCD 2.95
c 0.24 BCE * 5.42
D 0.03 BCF 0,36
E * 4.44 BDE 0.90
p *410.60 BDF 0.76
AB 0.16 BEF 0.49
AC 0.22 CDE 0.08
AD ***x12 .91 CDF 0.65
AE ***14_04 CEF 0.97
AP 0.08 DEF 0.41
BC 1.39 ABCD 0.07
BD 0.01 ABCE ** 806
BE 0.50 ABCF 1.17
BF 1.41 ABDE 0.26
cD 3.35 ABDF 0.49
CE 0.25 ABEF 0.24
cP 1.23 ACDE 1.14
DE 0.03 ACDF 0.29
DF * 4.47 ACEF 2.04
EP 0.85 APEF 0.17
ABC 0.01 BCPE 2.19
ABD 2.27 BCDF 0,02
ABE 1.45 PCEF 0.75
ABF 0.42 BDEF 0,00
ACD 3.03 CDEF + 6,58
ACE 0.03 ABCDE 0.00
ACF 0,83 \BCDF 0.92
ADE 0.62 \BCEF 0.79

ADF * 0.97 ABDEF 0,89



tor

?1.3A VrJd"
ACD77 0.57
BCDEF 3.60
ABCDBF » 5.70
< .or
-* < 0.0Xx
*re < .00]
A : Text/ITo Text
B : Sec ” Lnal King
6 jHI " Inal Marking

):Top] ? d°
7 3el",i0" A T -

v : Syntax
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2414 "nee.). Another way of expressing this is to say that there is no
difference between marked and unmarked syntax so long as the sentence is
in a text and the topic is the first noun. If the topic is the second
noun there is a huge difference in favour of the unmarked syntactic form
(actually over 500 msec. in the present data).

This interaction is partly responsible for the significant main
effect of syntactic form. This la highly significant (Fj 3A = 10.60,
p<0.01) and indicates faster TTs for the unmarked syntactic font hv an
gvera  of over 200 msec. (2735 -roc. vs. 3017 .sec.), "he interaction
of the syntax and text factor fails to reach significance (F* * =0.08,
n.s.). Aswe have just seen marked syntax in not necessarily always more
difficult in the text condition, though this is not true for the no text
condition.

The lexical marking factor shows an overall significant effect in
favour of the unmarked ter.: ("in front of") though this is quite snail
(2816 msec. vs. 2936 msec., Fj ~ =4.44,  0.05). |In fact there la a
highly significant interaction between this factor and the text factor
(F1,34 =14.04,  0.001). I'behind" is reacted to faster in the text
condition (2541 mate. vs. 2659 msec.) but slower in the no text condition
(3432 msec. vs. 2973 roc.). Tie overall Significant main affect cannot
therefore be taken at face value, "his is especially true in view af a
significant three way interaction between the text, relational term and
svntax factors (Fy g4 = 6-09. n<0.05). “re appears to be no effect
of syntax in the no text condition with “in front 0f", but an effect
with "behind"; while with text there is only a cmail effect of syntax
with "behind™ (167 msec, slower when marked) but a large effect with "in
front of" (375 ::sec. slower whon marked).

There are a number of other interactions which involve the relational
term. It internets with both of the definiteness variables (~ ~ =5.42,
P40.05) and also with these and the text factor (Fj 3A = 6.06, p40,01).
The three way interact::on is probably simplest expressed as follows :



"behind" leads to faster ,,m if the t'™o nouns are marked differently
(278A msec.) than if they -ire marked the sane (32 * ")), There ie

no sue) effect wit! "in front of" : all that is apparent is a main effect
of the definiteness of the second noun (289A msec, when it is definitely
marked, 2737 nsec, when indefinitely narked). This interaction needs to
be seen in the light of the four way interaction with the text factor.
The "behind"” results are not dissimilar for text and no text data while
the "in front of" results arc. In both conditions "behind" is noticeably
harder when both nouns are narked with "the", and easiest whsn the first
is "the" and the second "a". This is true also for "in front of" in the
text condition. In fact the simplest way to characterise these overall
is to say that "Behind"™ (with or without tent) anJ "in front of" (with
text) are easier when the two nouns arc marked differently. The Tfigures
for same and different marking are 2A98 msec, and 2069 .sec. (“'behind" :
text) 3269 aaeo. and 359A sec. (behind™ : no text) and 2590 msec, and
2733 -.sec. ('in front of" : text). The "in front of" s no text «rea
tend in the opposite direction viz. 3037 msec, and 2907 msec, respectively.
This perhaps explains why the "in front of" : text figures alow a smaller
ef-fect than the "behind"™ ones (only 1A3 «ec. as opposed to well over
msec, Tor both sets of "behind" data).

Redefining these variables in terms of definiteness markin® o. the
topic and other noun is scarcely more revealing (The A"OVA is presented
in Table A with a summary in Table 7). The no text results do not really
change in any noticeable way. The text results show an effect which can
be summarised as follows. There is no effect of the definiteness of
other noun if tho topic noun is indefinite (Ffigures for "behind" .are 2628
msec, and 2687 msec, and for "in front of" 2686 msec, and 2635 msec, “or
"tho other™ and "an other™"™ respectively). If the topic noun is deftrv o
there is a substantial effect in favour of "an other™ (figures in the same
order as above are 3052 msec., 2281 msec., and 2821 msec., 2A94 msec.).

(Any interpretation in terma of came aarking/different



Tabic A : » P. Part Two

Factor F1.3A ValUe Factor F1.3A val®
A 3.12 AEF * 6.09
3 1.10 BCD 2.95
C 0.11 BCE * 5.A3
D 0.03 BCF 0.3A
E * A.A3 BDE 0.AA
F *«10.61 BDF 1.1A
AB 0.58 BEF 2.87
AC 3.17 CDE 0,17
AD **%12_92 CDF 1.90
AS *»»1A_03 CEF 1.60
AF 0.08 DEF 1.52
BC 1.39 ABCD 0.07
BD 0.09 ABCE **3,05
BE 1.35 ABCF 1.17
BF 0.31 ABDE 1.06
cD * 5.38 ABDF 0.01
CE 0.11 ABEF 0,16
CF 1.16 ACDE 0,00
DE 0.03 ACDF 0.03
DF * A.A8 ACEF 0.15
EF 0.85 ADEF 0.17
ABC 0.01 BCDE 2.19
ABD 0,00 BCDF 0.02
ABE 0,16 RCEF 0.75
ABF 1.58 BDEF 3.2A
ACD 0.01 CDEF 0.20
ACE 1.51 ABCDE 0,00
ACF 0.05 abcdf 0.92
ADE 0,62 ABCEF 0,79

ADF - 6.92 abdef 0.03



2.ctor h.y, val,
ACDV? 3-13
BCO?” 3.67
aecDIT? ©3.70
G<".05
p<0.01

o*e < _00]

A Te:xtfiTo Text

C: "o-ic lio-tnal. V--""'
. Pot&c
T Te-ti-"1"

F :
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loft unchanged by this redefinition of both deflnlteneee variables).

Tint (dally Interestl.".” about these results le the fact that the
two definiteness factors load to effects os IT which are very clearly
non-additive. 1f topic noun narking is "-incorrect” i.e. indefinite then
mean rT IS 2659 nsec. BUt if it is "correct” then (1) if the other noun
marking IS correct "Ts are r-.-Her (mean 2307 -sec.) but (2) if the other
noun narking iS incorrect RTs are much I nger ( eai 2938 see.). Hence
0ne €annot talk of the time taken to process the articles vithout phrasing
it in terns of quite complex conditionals.

In addition to these effects involving definiteness there is a
significant A - way interaction between topic position, definiteness of
the first noun, retational tern and syntax (1* ~ = 5.58, *0.05).
however is hoth complex and rather uninformative, especially in via- of
the higher order interaction involving these factors. Any effect of topic
POSItION and. definiteness narking will bo uninterpretable unless the text
factor is arso involved.

These comments apply to a two way interaction found on the topic
definiteness/other definiteness analysis. This -is between the to
definiteness and topic position factor.”. Tt appears to show superior
performance when the topic 1S first noun and tefi |y re"
or second noun and indefinitely marked. The other two possibilities yield
identical RTe (2970 isec.). Agai - though this interaction does not involve
the text factor and is obviously of little interest in view of that. his
is especially so in view of the fact that the importance of text when
definiteness is involved is demonstrated amply avove, finally ong nust
mention the overall significant six way interaction (FL3A - r-To< ”<r-05°
This inevitably reduces the degree or certainty with which ONe can accept
lower order interactions. However of itself it adds little information
because of tI  L«possibility of grasping it as a whote. Tt r “ a
war Ing of the complexity involved’in oven auch ' ile sentences
used here. On the other hand one shouli not overrate tli - effect :



some of the sentences used iIn the present experiment were rather odd and

may have led to veculiar procoReir «because of this.

Verification.7

There are only four effects present in the verification data.
Firstly the text times are longer than the no text ti'er "ey 705 msec.
(2435 nsec, vs, 1730 s0.)j -suit is significant at the p<0.05
level (F1.34 =5,42). ITf one looks at sentence tvpes all 32 types take
longer in the text QOdition ¢ < . - : SigN SO dou:h t - ekt -
between times for the 32 types in the two conditions is nil (actually
r = 0.06).

There is an interaction between the text, to ic position and second
noun definiteness factors which curiously was not significant in the

ehension data. (There ™ m 2.27, p~rO.1, here - e
p X0,05), This result siaply shoes faster RTa when the topic is first
and the second noun indefinite, and the topic second and the second noun
defin-"1a . "; Is only e lent in the text " oc™

There are two other effects in the verification data. Hie firi 1 of
these is an interaction between the two definiteness factors and he
relational ter™ (F =10.98, p<0.01). This effect 1a ad LI r to that
found in the comprehension data but the interaction with text, which there
appeared the dominant effect, here fails to reach significance. 1j3A =
2.89, pn0.1), The results seem to show superior performance with "hoi ind"
when the two nominals are differently marked (2044 msec, for different,
?lsa nsse. for sa ). Th# reverse is true for "i i front o"" (2149 »sc.
for different end 1972 ssso. Tfor sees). This ekes the overall date "
similar to the no text condition in the comprehension data. "o that extent
the results favour a reduction-to-canonical Tform analysis.

However this result must be seen in the light of the other interaction,

Data are presented in Tables 2, 5 and 8.
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a
Tnblo 6 : Coa™rehension ™eta : ":-ir" of "e “f eta. Fir Analysis.

Tonic posmoj Xx 7L F, =17.91, P<0.01
TEXT NO TEXT
TOPIC FIRST 2516 3207
TOPIC "EQONO 2684 3128
PELATICPAL TERV F 34 " p< 0.05
"BEHIFD” up’ yjorT om
2986 2816

TBRM x TP N3 = IA0A < L

124 ND TEXT
"BEHIND" 2541 343
YR OF" 2659 2973
SYNPX! F,34 3 1060" P<O.01
u\l\wPKED MARKED
2785 3017

TOPIC POSITION X' ;L Fn 1 AAT> {00

UNMARKED WALKED
TOPIC FTPST 2833 2960
TOPIC SEQOND 2137 3074
TOPTC POSITION X SINTAX x TEXT  F, ., =6.92, p«0,05
TEXT NO TEXT
UNVRRED MRED UNMARKED 1
TOPIC rTRST 2517 2515 3149

TOPIC SECOND 2414 2955 3061

a. All figures arc n"lliacconds
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Table 6 : Conrjrohension Pata ; Sunnnry of "a’or effects, First Analysis (conti.)

TO "X S.. 1V X 2 = 6.CP, p«0,09
1YOH P
TEXT TO TEXT
UNVANNED  HACKED UINVARKED  HANKED
“BEHIND" 2458 2625 3239 3625
1" FDONT OF" 2474 2845 2972 2974

FINST NOUN HANKING x SECOND NOUN "ANTING x EELATT "AT TE

i* 0,05
F1,34 - 5*A2>

FIEST NONIN\I, : "THE" o

SECCHE NOMINAL: NTIlE” "A AT

BIr Tt 3358 2737 2980 3106

"IN HNCtr OF" 2894 2732 2894 2742

FIPST NOUN NANKING x SECOND EEir0 x FFV.TIrE\L mom\ v Ty
F1,34 = 806 n*9.01

TEXT

TIMT NOMIY AL : "THE" b

SECOND NOMINAL: "THE’ o -=THED VS

"BEHIND" 3052 2473 2523 2637

»IN FTONT OF" 2821 2466 2714 2635

NO TEXT

EINST NOMINAL : "THEH "Ab

SECOND NOMINAL: ~ »thell "A' «TFE» »o»

"BEHIND" 3664 3101 3438 3525

MN FRXT OF 2068 ~nno 3075 2950



firsl *oPT XA"IT

I’OpTC position v

It-,u N
FL,3A = 58" p<0*(B
unearned
TOPTC FTPS? TOPIC SEQOND
“BEHIND®  «TJ7 froFT OF” e Mo QP oot
FIRST NOMINAL "'mvE" 2808 2732 2753 2833
yirsT NOMINAL "A" 2396 2333 2936 2429
HARKED
TOPIC FTPST TOPTC SECOND
" ™ W My FRONT CFft b T ityr ¢ ONT OT
FIRST NOMINAL "THE" 2911 2342 3247 2348
Frrst NOMVINAL A" 3250 2837 3091 3111
FIRST nowrt Harkr= x SEcono NON = >- NG X noptc P00 *To" x = =
X_SYNTAX_x_TEXT Fy g4 = 5-70, P<0.05
TEXT
UNVIARKED
“BEHINDL
FIBS C..L “THE
SEQOND NOMINAL :  “THE® A" nit
TOYTC FIRST 2440 2030 2614 2780
TOPIC SECOND 2410 2662 2315 2412
"IN FRONT OF"
................... M bie “THE® A
« OD "r"T “THE* A" “THE" AT
TOPIC FIRST 2709 2405 2790 2371
TOPTC SECOND 2460 2783 2100 2172
im  jontinued . )



COMPHFENSIT! "ATA (conttTTED)

marked
“BEATTTD"
PIL oo - - Lo i VA’
SECOND NOMINAL I  MMiTiF N bipgThp MA™
TOATC FIRST 2P 1973 235 2807
TOPIC SECOND 7 C2A3) 2807 26000

itflj FAONT OF"

iTfRsT " IL C 105, 1Al
Coa - HTw Al liyrm | A
TOPIC FIRST 277 2163 3 807
TOPIC SECOND 3110 psee) 3V 3P
o mFXm
UNMARKED
T
Finst nomMINAL  : AN
SICOND NOMINAL -  “THE" MAN v 1 oy
TOPIC FIPST 17 5 587 C30¢)
TOPIC SECOND 290 13 303 FINY
i ?FROir c™
F] "m nominal - P [
SICOD ow1  : MM A YN »R’
TOPIC FIRST A 2 5 32
TOPIC SECOND 3040 00 2B T4
MASKED
“BEMIND"
FIRST NOMINAL = “THE” A
SECOND NOMINAL -~ UPiAt YA’ s’ YAt
TOPIC FT:ST 3ra FHI8 34 5
TOPIC SECOND £ 335) 20 A8 0

(bl continued on redt pen)
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"IW FRONT OF"

FX

SECON 1NOI INAL:

ST ITOMITTIL

TOPIC i?i~>an

TOPIC SPCOTTD

@ W g duxa

Ivip”
MitJT2i ithi
3251 2971
2829 2915

hically d
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"y

[T iz
3082 2795
3248 2702



"behind”

topic first  topic second topic first  topic second
0 @
0 0
éwgmlcEH £ of of at o
£ 2 g wei 00 I £ 0012 o o0

ARTICLE ORDER
Figure 1 Reaction times to each sentence type,
Part 1 unmarked syntax

a. scales are inverted to facilitate comparison with figs. 1-6
in Chapter 3
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ARTICLE  ORDER
Figure 1 Reaction times to each sentence type,

Part 2 marked syntax
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TOPIC NOMINAL “LARKING X ""rv'T WF, - =
1,3 = 5-38, P40,
TOPIC NOMINAL : “THE” «nAM
TOPIC FIRST 2823 2970
TOPIC SECOND 2970 2342

Tr-JC "sTT" T N T &I

= 5.42, p<0,05

TOPIC NOMINAL : > irm
it K g
"BEHIND" 3358 2373 2850 3106
«T" FRONT OF" 2894 3245 2882 2742
T''Tc ~:0%i"M :ivr:To = ' ': ' that. ~ 0 X et'-~ ~~"1n
Fl’é,4 = 3.06, p4o.
"0 Cc 10... T : f,THEM AT
3 . lIrpptPp> hv* h-—nh o\
"BEHIND" 3052 2281 2623 2637
«IN  “NTONT OF" 2321 2494 2036 2635
TosIC 0 " 1 [tnirr?!! n mh
.......................... trPTTE" AT "THE™ AT
"BEHIND™ 3664 3466 3073 3525
"T,T FRONT OF" 2968 2996 3078 2350

a, All fleuron are milliseconds.



T™TC ~"T-"T
TAXT
b T
T PIC rom12

OTEEP 0" "T""«L
TOPIC VJ *CT
TOPIC SECOND
iijti vpoir ON"
- -»IC Nowm . .
.-.-- AL
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Tabic 8 : Verification
TEXT 21.34
2435
SECOND
TAXT
NO TI™XT

Data Summary o

= §-*2% r<o°.°5

FI1,34

TOMNIC FIRST

mnrjjH "\M
2607 2247
3.710 1699

f

Tin TEXT

1730

= 5.30,

FTKST NOUN MARKING x second noun martht x

first nominal

SECOND NOMINAL
a-rTmit

"IN FRONT OF"

1,34
UmTIH
"THE*1 AT
2211 2012
2060 2222

p40.05

TOPIC SECOND

iirywpti [[A]

2534 2354

1769 1742
\TTOLTA”. teem

10.98, P<0.,01

1t \If

iTEE" 1AL

2076 2107

2076 1885

%8
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TOPIC FIPST
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TOPIC FIPST

TOPTC SECOND
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FI__tNO...T t
SECOND INAL

TOPIC FIPST

TOPIC SECOND
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A ' 10.51, p<0.01
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1L |12
2609 2190
237A 2316
Tirpigod
e Tt HA™
2761 2252
2180 3267
mrind
"THE" AT
2035 1633
1827 1908
"THE"
“THE" 1 VAT
1595 1731
1705 1637

::v t-c x —“nic POSITION X

nan
"THE" ifAt
2364 2454
2397 2513
ns
vepe B
2692 2089
2301 2204
P i
pivon N
1636 1854
1911 1556
p
“THE" i \tt
1574 1525
1736 1765



Trip is a fiv.. . mtc’n.c s  "nvol-" 1lell ”m " - reit t- -

F .51, <0.0)). T - trac

G 51, p<0.0))

comwehot sion fat- X T | rHoTe-t
___________ m J1 T 3 by effee in 3 Involvi

the topic : effects which it 1 hard a 1iytl ot than cbanc

occurrences Given the nature of the topic factor for this condition.
There is little ooint in describing the result here /. the rea"or is
referred to Table n"..... et - -e Lnt that ther
is still some influence of text even after such a loi *ic

one includes the time DEtween sentence end picture nrerentation the

aLrae tine from onset of the enter.ee to the truo/falso resno-se i

rou hly 10 ’eec 1 @3 35 c, for conditi 933 for
the no text condition), "von »xoluding th
ti es ar [ (7600 nsec. 1

the ns textcondition).

v mTvn HA TPTZ mn grpvm

COMPTT " "TCP! nTeT  GFmpYy ---p;pc 3/TTTPATTOr

man.’

COAPPP TP "r"TO*” -

Py
VP STAXC\ITO*T + 0.32" -
M P
CC="PIPPTT ™ TP - 0.05 +0.10
Fo text o
VXPATCATTOX +0.24 + 0.06 + 753
t n<o0.1 30
«#« p< 0.00l
1lsuch simpler *eet of result- gopear ifwe C
Ix for tl reaction ti for each o e“".Thiel
al.  .U-- o.-n~fdenneo ir the correlation

repr "

between the comprehension and verification times for f no tr-° >tn
( <0,001). The jorreepondi result for
<0.1 level. T1 sorrelati

data is virtually -oro. The same applies for tV> ver’e



goraorohonrion ""ata

TV« -or'-, stri'd.” ero 9.t 0" t-a c: ei~ «’oul ly tv
failur ... _.__._.... h 1 1 - - -
- fa, , =n=m - higher order Interact
- - - verifi.. . ... ... - el > differ ttrihutahl
- [ ] e iderahl difference 1
text conditi . will retur ......... ter. Int
-rant!"o T vrrrt to turn to f-- -f focnr of 5-toro-t of v t
namely the cor prehension ti o . Tt -ms to there that the hynothoscs

outline-" in the introduction to this c:ip -i ent re"er. Cince f « f"-ctr
involving the definiteness variables are cor lor T rill tr ” 7"
Te ¢Q vhrge e

mhe remit™ concerning t] - t::0 relational ter cor at- W'

ot *ak 1 y («f 1
reaction '>o0 to Sentences involving those tWO - xical 1 1
where only one sentence is involved “in front of" arrears to be
consistently easier to process thar " >hind". Li pile i
distinguishing those as a marl ed/un " air are, at best,
thin on the ground, "hero is no sense in which one of then could bo said

to have superordinate status and indeed there does mo., e on

a superordinate for these two. t...." = »et Cadida
absent via« the frequency difference between the t “d "
This is due not (necessarily) to the fact that = 0-<

similar, bul to the fact that w. do not knew what their fr «
Thie is for a vari f D
lIexical item(o) is three words .ad frequency studies are in terns of

ords. (2) "front" can be used in - w
mmlone (@ ee. "i froit ' aaatl

- he ol I « ect « in

Phrase, (b) independently of the observer, to re"or to the are-” adjacent to



an object and towards which that object ir 'ncin- (c) a third meaning is

closely related to the second but in this cr " mit ir a tran itive

different reference from the second depending on the situation. In the
present experiment it did not. These problems together make it impossible
to derive an estimate of frequency from the literature on that subject
(e.g- Thorndike and Lorge, 1944).

Given all this one might be tempted to disc-"""" th" larking
terminology as irrelevant for this pair. However the PT difference
observed means that, from the point of view of a standard psychological
easure, they behave 11 ked/unmarked
alternative terminology -hich has been put forward (namely '"positive"

and "negative') has several disadvantages. Firstly it links the words

in the introduction. Secondly it is overly ««™ive of the evaluative

relationship between negation and narking*
There is another reason for accepting that this pair constitutes a

marked/unmarked pair while at the eam; time rejecting Clark®s original

to see the difference between (b) end (c), consider the following.
The fountain is in front of
(n

ie but iol hoi e B.

(|T) me girl is in front of both



interpretation of the marking effort. Clark Suggest* altern
interpretations in both o" which the unaarke ” her of the pair has a
less comp] tion. 1 a | Intr -t hat the
superordinate nay he less cor.ple hut that t° o two subordi "o "o not
differ. They are distin ;uished >nly by

bo chosen unless there iIs a -oof reason to c™ose the arkol. ~ o

r topicalisati jhole will

to an i -actl bei lexical marking
eediction ii ly " Oonly wl
.......... IS the i " . - - 7

hi~ order |nteract|0n5 or.fv serve to add “eta.il to this -suit, t>- do
not force ore to qualify |t i> nr.y important way.
f-"ntactr” c a d To"s—c

The results with the r.iarked/unnarked syntactic option are less

traightfo...rd. Herew el_.._._..._. 1
mR_. " ,0 N xt data. - " is not litiei X J simple interact!
witl " text facto-. Th redicti outl i in the introducti

that there ought to he some combination- OF *"ctor- = !

superiority of the unr.arkod syntactic for a -

consistent with an overall uin effect, thou,;1

the text factor would obvi ly upport.

between text, topic position and synt”

ort to thi her weak hypot 1 -

superiority in the text condition of the ur a-

a.« ,pic. . ... ; (only 2»-«. roox 1 ’

Having the topic second leads to .lower HTe with the marked syntax and

faster ith the unmarked. 1« «00i
- e . ,, constant superiority of

effect, together with the fact that there

the unmarked form in tho no text condition.

to . cee a» Lk, kLl i»» ik =-» » . «*e g " ,ore



9-,,”n t0 be e>-".efly re: ponsibl.: for t«o other -ffocts. "> significant

interacti in text and topic factor
tonic first in the tent condition, in v;e havo Just .-eon thi - is due to
t m T ’iority with tonic second and narked sy tax i " londiti
faBter Ltl o[dc second in the no text condi 1 e inexplicable.

is noted in the Fcsuits section tV tonic factor is n y...“g-factor for V

=echenaion le si in d t condition.
hie is Lde.
interaction. This a be clear!
syntax interaction. It ahows a of result

text condition s superior perf

first, hut eu’ierior for -"rVi “hr " the to v,c joon: .
"T'o fir.nl effect not involving the definitenoos factors - -t
b lational 1 -
foiloi - witl xt there i »differ
- . taxi e« " 1 ut balind 1 asiar 1« -* -
N m i lift " c b
& iia-- - P cl m hut d T " "
m " “behi Thi " rati s difficult
.......... in« the result is to that »1 tr 1 = ___.
syntax is a noticeably harder type of eontsnc® -ha
in the tea - Ind e aiaao. -
e [ g - longer. it '

no easy explanation for the resv.l
" fRasul nvgiving
oxol.nn-"Tiong.
It
I hove said that the three results requiring c. l
fal the tort, x relational tor interaction

(b) the text X topic Xx syntax interact a,

(c) the text x relational term x syntax interact”on



The other results are derivable fro
Result (&) supports hypothesis 2 (that the 3d ter does not necessarily
t@"-e longer to understand).
Result (b) supports both hy othesis 3 and hy-othes<s 4 (that the marked
syntax does not necessarily take longer to understand and that the position
of the topic in the sentence natters). | have not so far explained thie
result.
Result (c) war not predicted and 1 cannot explain it. Since it i iclud
the factors of eeull (@ Lt met affect interpretation of that Result.
It does not affect the rejection of Clark"s versions of the marking theory
but it will be relevant to the construction of an alternative sue! as that
already suggested.

following <« ation ie suggested for Result (b). Ffirst aoced
in the sentence is important because it renreson s a "ere-roundin®- of the
speaker's point of departure for the sontence (in Halliday"a terns). Tn
the present situation in the text condition there are two natural points
of departure : the object already talked about because it -~ *eady "-Ivon
prior to the target sentence, and the no object because it has to be
"solved for"™ (in Ruttenlocher®s terms) - i.e. one has to find out where it
fits into the picture. It was suggested in the introduction that the
marked syntax may serve like the passive to keep the theme = old noun
without the necessity for marked theme t thie is a wey of starting with
what is given. This explanation is consistent with the fact that there
was no difference found between syntactic types for the text condition
when the topic wan Tfirst. The speaker has another option : to take the
addition of a second object as his point of departure. In that case, on
analogy with the passivel the marked syntax ehoul be ™ardor,
is what we find. However this i ation falls to account for an
important distinction between these relational sentences ar.c transitive
sentences. That is the possibility of changing the relational term,

without change of syntax, in order to ohange the order of noun - SO



IM

the "point of departure for the sentence”™ - while preserving truth« Why
use the syntactic option when the lexical option is available? “he
answer to this may be simply that the lexical choice is a choice at a
different level. Tt is sim ly made at a »int "later” than the choices
about theme. Only in the case where thematic options see unlikely to
have mattered in the construction of the sentence (i.e, in the one
sentence case) does any consideration of the lexical option as a choice
in itself arise.

At first sight one is tempted to adont what looks like a much simpler
explanation to account for the topic X syntax interact! n. have already
encountered Clark®"s suggestion that the locative phrase is the natural
reference noir.t for the sentence and Huttenloeh r® r Lated suggestion that
it is easier to add an object to a display when it is the grammatical
subject of a sentence describing what the array will be like when it is
added. Tasks like the present one can be considered as '"mental analogues"
ojp Huttenlocher"e placement tasks : in the text case one ie listening to
(reading) the sentence with a view to "placing” the new item in the mental
array already containing the tonic. Wow the topic position X syntax
interaction can be expressed by saying that sentences are easier when the
previously mentioned noun 1is in the locative phrase or, ¢ > ., utl , t
they are easier when the new item is grammatical subject of the sentence.
This view has two major objections to it. Ffirstly It i* »")t capable
extension to transitive sentences other than by vague analog™. ]
it cannot account for the difference in the effect depending on syntax.

On the present data (with the text condition) the effect is only 103 msec,
miith unmarked syntax but A40 msec, with marked syntax, 'his result seems

inexplicable on the Clark/TTuttenlocher account.

In fact Huttenlochcr®s account of relational« is b% a.

which she considers .rimary. Clark .asms to ha»a dr«

opposite direction.



esnlts Involvin' d e f - i ‘aryi

Turning now to the effects involving definiteness narking,
in the Results section these are ercee-’inrly complex. Contrar- t e
hypothesis 1 of t"e Introduction there does not ? or -to V a v sie\Nd

effect of tho definiteness markin™" of either the topic or the other noun.

Thi* contri its with tl inci rlidence of

definiteness narking presi i 11 Sriev fal (1973), owever

ar f cc lex ini actions in v/ic'l definlteneOa narki - lays
a part, is m 1 d 1fi ~ -

tro ways : in terra- of defi itener- of t° topi.c "out a d the other nour.,
and in terms of definiteness of the first noun and the second noun.

"here is a significant interaction of first noun, second noun and
syntax, but this appears to he largely the result of a four way interaction
involvi t text. out
conditions and "in front o"" ~ the text condition only, all show fart-"
when the two nominals are differently marked. "Tn front of" in the no text
condition leads to faster RTs when the two nominals are marked the seme
(he Tt bothwith "the" or b h ... av). ... .... > for the
text condition show a noticeably smaller effect than the "behind" results.
Both sets of "behind” results show d superiority of over 3Cf when t
noninals are marked differently, hut this is reduced to an average of only
143 neee. for “in front of". It le thi hich lead
three way interaction (without the text facto ).

=& can redefine the variables "ere ir terms of marking of the topic

and other LEVe o Hvor tho nseu”o-nature of this
variable for tho no text condition, does not really - sc F - fo
n ala. 1t d Jir ... ; icturs for tl
. . pPA«F nF T of tho other noun
...... o (B« 263 = 2628 " 10 2
,) whor if th# 'leiC mun is leftlit ly «rl 1«  ______ h 1
Me if d Is1l _........ 2936 » H  L.... - 2387

rc 1 fi it ). " i>ted * Result tIx< »3 :
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both nominal* marked correctly - fastest but the inter idiate ti -or
are for spi average of both incorrect and only one incorrect (i.o. to "ic
marked wrongly with or without the other nominal Barked wrongly); the
longest times are for only one incorrect (i.o, topic correct a.id the
other noun not). These data bring out the importance of the relationship
between definiteness marking an " previous lention, though it is hard to
see quite what the process is which gives rise to such results.

"he three other results involving the definiteness factors are less
useful than these. The four way interaction between definiteness of the
first noun, topic position« relational term iml __tax la not very
meaningful in that it includes the topic position factor but not the tent
factor, "he same thing applies to the topic positioi >un  arkln
interaction found on the topic 1isr ing/other marking analysis. final
effect, namely the six way interaction, though it is potentially of
considerable 1 "ter-: ;t, is really much too complex to explain - or even to
describe concisely. It remains as a warning that one is lively to be
oversimplifying if one does not explain it, an that conclusions will lave
to be suitably tentative.

To return for a moment to the four way interaction involving text,
relational term and both definiteness factors. We have seen that this
can he expressed in two ways depending on how the definiteness var-.ables
are defined. Wither WY ha ... Its for the no text condition rt
essentially the SUE : "Behind" a *ara Si**
the normals are aarked differently tha p“r
reverse s to be true of "1 front of'. Arthough the "in front of"
results are more like the "behind" results when text <s presented there
still seems to be some residual tendency towards better nerformance than

“behind” for the cases whore both nominal* are Marksd the s

“correctly” and "Wrongly" are here used on the basis of -he tion

that the tOpiC shottld be » <1» "«»e* “ d thc MW n°m * * ‘'
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This result is Interesting in that it relates to the hypothesised
importance of topic decisions in choosing the relational term. T have
suggested that topicallnation choices constitute a pood reason for choosing
the marked term. In the absence of any desire to toelcalj.se one noun
rather than another ti a 11 loal it« 1d be chosen, " -
clearest case where one would not wish to differentially emphasise the
nouns seems to he (as a naive, intuitive Tfirst approximation) where one
marks both nominals indefinitely, arid.! ; botl efi 1 Is - are
complex case but there are probably less reasons for differential emohasis
here than where the two nominals are marked differently. It -s not
surprising that "in front of" comes out better with these two "sa 0

e ML --.- Ith he "differ *Ing" cases.
j a Jjiving tha - simply i c f lexioa

Before going on to the verification data, here is a summary of the

five effects which sec ” to be of most imnortance.

1. Text x Relational »m. Phis wa a »idsrad bs a falsi ca -of

Clark®™s visw(s) of marld and..... t for t1 al

here.
2. Text * Tople position x syntax. eni s the import.._.. t the
position OF .. .. Iously itionsd item. 1 c¢ stitut. «rtial

for the very weak hypothesis of Hornby viz that different types of syntax

..re different topis/« - - " ke

psychological interpretation of systsmie grammar given her.,

alternative explanation based on the Clark/Huttenlocher work and stressing
the importance of the locative phrase as a reference poi-t and/or the
extra ease of having the grammatical subject as the new item, receives
partial « ort also. Howsvsr it mi . to account for th. fact that th.
offset is bigger With marksd Syntax.

9. Tnt xMI_tloMl - «

remains unexplained.

, seesss Mar’inr x relational term OB
A. Text x TFfirst noun marking X second



Text < Topic "era? a-h" j == of mma--< jnr-lm relational ter-. TP:
result was not predicted but a partial explanation restin  upon the
nature of the lexical nar™ing effect ir sup ested.
5. The six way interaction. This result as -
explicable, because of its complexity. Tt --erven nr - xarnin- of the
complexity of the phenomena and foreor. one to be fairly tentative about
one"s conclusions.
"srif cation Tat.a

The verification data are of only eeco lar; -~ " ee i

e , Only o analysi rfor or that . For thi
the defi.niter.er- Variables were defined ir te~r~ of the position. O
nominals in the sentence.

Models of the verification proc._Sm - *
tend to minimise the importance of surfer- structure: as an I huance o-
verification. sven with the relatively lon
presentation of the sentence and onset of the picture one ni(Ch+<

- fluence of surface structure. That -nr what O..... tor . Jut it
is hard to see quite vrhat Influence the presence or absence o’ previous
text should have on verification tines if one believes the canonic”
structure model. According it ir revealing that three of the -"our
significant effects which come out on the ana
factor, including an overall main effee*~- of t....._.

This fact runs strongly counter to both the canonic-?
the surface structure encodin™- view, as well as it would seem any hybrid
- as« oa..lai fr4 ' .
on both previouc presentation of text and cur.
. inst « ea leal for view. " I »« - - -

of text is not in any obvious way accountable for by a purely surface

t . e ... 4 rel -

fairly simple way to surface structure. Such



though of course this in not the onl— possible uodel with those properties.

This conclusion is reinforced by the correlations performed between
the 32 means for the different sentence types. As detailed in the
introduction to the present experiment the folio.in- predictions seem to
follow from the three global views.

1. Canonical form : so "face information nay affect verification hut
in general the two sets of verification tiros ought to be more highly
correlated than each is with its oorr spondj net,

2. Surface structure : this predicts high correlations between all four
sots of data.

3. Topic structure (Including SO) : a low correlation between the two sets
of comprehension data. Positive correlations between each set of
comprehension data and its corresponding verification set, perhaps higher
in the single sentence case because of the negligible influence of
toplcallnation Interpretations on the comprehension data.

In fact the data tend to eu >rt third view s ' of
comprehension data do not correlate (r30 = -0.05); neither do the two sets
of verification data (r3Q = 0.06). The only elgnlfi t correlation is
between the no text comprehension and verification tl lee (r~ = °*53»
p<o0.001), With the Correg] = " ot quit*
significant (r3Q = 0.32, p*0.1). Predictions 1 and 2 are clearly

falsified by these data.

The high correlation between comprehension and verification data for
the no text condition suggests that similar processes were at work in both
cases. The rather IOWEr correlation for the text data suggests the
possibility that different (or partially dif -rent)

been involved. However this set of data is not really sufficient to base

any positive conclusions upon.

lit






Chapter 3 : Two experiments on the "rok:;ij-n o* se tes.ces describing
simple snatisl rclation”ins.

The present chapter re iorts two experiments on the roduction of
simle relational sentences lice those used in ©) e exper; ont re orted
in the loft chapter. " fi of e < te requires subjects
to write 1 el i to describe a picture presented to thom. They
are constrained to write sentences of the sort used in the verification
experiment by the use of sentence frames in “’ch slots -.re labelled
with the name of the "part of speech”™ wh:ch is to be inserted there
("'noun™, "article”, "relational ter "). a hod ]
that the syntactic type ir -holly determined by the ex erinenter so that
this factor can only be exa-ined in so far as *t interacts with other
factors. On the other hand the ex -or! -_enter
insertin™* lexical items in to one or more of the "parts of speech” slots
and so has the possibility of systematic anipulatlo cfv la lea. In

this written sentence study an attempt is 0 to -an?.palate the text

factor by presentin®; subjects with a passage to read rior to “he rilling

in of the sentence frame. The passage describes one of the object > in the

picture. This method has the disadvantage that subjects are forced to

switch from the passive role of reader to the active role of tor,

must inevitably make the nnssage of loss relevance to the writir- taek than

one would wish.

The second study is designed to complement the first in s veral

respects. Firstly sentences are spoken instea< oi Itten, —acondly

the only manipulations are rather indirect, and there is no constraint on

the kind of sentence to be used. Thirdly the disadvantage of having

subjects switch from tho passive to the active role s avoided by having
subjects generate the *>rior text themselves, rhe eM r disi
this method are that it severely limits the power of the experimenter to

systematically manipulate the situation, and the yield of usable data is

vnrv 1nvi.

113
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Method

Subjocts
60 subjects fulfill-:.;i a course requirement for an introductor;”

psychology course at Stir! 0 lrersity.

Apparatus and "atcui-""1a'

72 coloured slides each depicting two objscts seen in profile so

that one could be said to be "behind"™ the Other. Slides >Btly
nimal ado by i td. but so P people, ve sles
(real and model) and sundry other objects with fronts and backs, “"here

<" 2 lides for €ach pair of objects - one with one object in front and
one with the other.
Slides were bac - projected; onto a scree . about 1 ..ctre square about
1? metres from the subject who sat at a desk with a remote cor trol _.or
t projector, - 1iand the book- of sentences fra se. Each 1
36 sentence frames. 'BaSIC frames" wsr# of two sorts, corresponding to the

two syntactic types viz.

Relational Terra Article Noun Art® cle oun

or

Xiticie Noun Relational Term Article Noun
Host frames had one lexical item insert td already s ° " *rticle
or tho relational ter .. »tail >F thr ... ” " e Half th*
subjects had an additional deck of 38 cards on each which *« =™* "~

short paragraph describing on. of the ol Jett i. th. scco psnylng Plcturs.

design and Procedure

h u m »K . K. «W o *x “ w

d, k of « . croup Old not. »1]l eke«* " »r

sentence fraaes made up as Tfollows,

. no lexical items (other than "is™
1. four frames - two of each type - had no ‘exuca- (¢ )

-pk n -oicture in which the topic
inserted. One of each type

TVt*. MaU aCO tv* <



B front, " aOe with tre topic behind, isin te .. las
experiment the topic was Sﬂ:if! HE -
ience with that fo he 1 condition, bef , though,
to ic was always in the iddle of tho Icture wit’, the oil or dbject either
to the left or right of U. (' lie the w-vious r-wi - "t or*mtntton
of the picture Was r- «**- to 3-ft or & =t).

2.t =f -two of & € - had » ..

-rticle clot.

3 . similarly for "a" 1 the fi t article -lot,

"the"™ in the second article slot,

"a" in the second article slot,

the talc noun in tve f -rt rr-n slot,

pv- t- -ic roun ¥ V-e secor” nor- -lot,

= -rent of" inserte-*
"Hy "-.sorted,

Although each subject res -ended to two sentence fr- on of eaCh typo c- of

each of these was presented with a 7etro.... c

,n, one with the topic behind. rn effect then there - only one response

per sr>ject per sen", once/piotvre type.
"he 36 picture/object-pairs occurrc-> n e

H to ict
SUbjeCtS hut the 36 sentence types were r- o The pretures

) ) ) 1 ly ¢ t to
[] = Jiff« >«nt randomisation for on- = 3

- tent factor fen

N 1
this was that subjects were -ate is.

rand-w order.

R i . .v. t,Ms and told that we
Subjects eeeare brought in and sat do.m «

, , sertain c
were interested in %0w ?cor. «r-

. ..a t-0 blank sentence francs, -—c. told
"hey were she_. a so ale ct.rc

that for most cases a word would e’ce- r
each sentence in as natural ..

for acceptability. *or this they used a s-aoi-t -c-J
4
1 2 3
r*r-ectly

R "race.a table
Perfectly iceeatable M-arrnal I'mac-e table

Acceptable

115
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Kost subjects had no difficulty in representing thin ratine task to
themselves, usually in terms of vagus notions of what is "ood grammar.
A few had difficulty and were encouraged to think along those lii

Thourh the ratine task is interesting in itself no presentation of
the results derived from it is given here. Its c - to
maintain subjects”™ interest.

subjects aontrolled rate of presertation tharsehes, They were told
not to turn the page of the sentence booklet until the cor" anion slide
was visible. Those who received conte.....

prior to advancing the slide projector to the slide to which the context

card referred.
The experiment lasted doout 15 -.20 NINUtER without COTEXE cards

and about *0 minutes With context cards. Subjects”

from great interest to raila bored"?T.



Results

Tho results of this rxperiment were tabulated In terras of
CoMtingency tables USING SIX criteria : definiteness of the first nominal,
definiteness of the second nom: nal, position of the topic noun, relational
*«*m. oynt.... 7 -esence of tort. .
with an article inserted and frar.es with the relational term or to"ic
inserted were tabulated separately, * res - for e:_

(1) the blank frames leave the subject relatively unrestricted so th r
ought to produce more "natural™ results.

(2) the relational ter: and topic noun insertion arc tabulated together
because the presence of either of these fully determines the other given
truth and a particular syntactic type.

(3) insertion of an article leaves the choice rr to relational term or
topic position relatively unconstrained, but uresu ably not so unconstrained
as in the blank frames.

Because of the complex nature of the results it is rather hard to pick
out effects directly r” c itingency tables. Since there is only one
response per subject per sentence type/ picture combination one could make
out a case Tfor assuming independence of the observations. Obviously there
are counter-arguments to t,ds, but it does not seem an unreasonable position
to ado >t at this stage, Tf one is re ared to acce it tl i the a
method of analysis would be in terras of some kind of multi-dimensional % .
U”IfOﬂlIHtBly there is no readily accepted method of calculating % Tfor the
m-way table (r>3). Goodman (1969) presents a method of calculation for the
three-way table, but uses a different method for the enern.1 case (Goodman,
1971). Calaulation ofF2 for the six way tables in the present experiment

is extraordinarily diffiault using this method. Given the arguable nature

of the independence assumption it SBAIS unnecessary to go to 1 the.
For this reason a much simplified method is used here. involves
a straightforward subtractive logic, which 1 V\b@l ot

an example. Imagine tho following contin oncy ta 1°.
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*L X2 *1 X2
5 7 8 4
71
7 10 3 6 9
2

wo firat oalculatat to aaseea fOr BAINcocv -~

and z. Kext the *s for the x y, yz and xa 2 x 2 tablea ar calcul =l

........ dle . calailated, at X
ore inflated by the presenee oi aain effoctn @0 hese are then elbtract

So vie have the folio in":>

pinnily the ( J " the ]

LI | RS — Calculated
o
1 . - n *
y 0
[} L X
< |
L] n
-K -
= Kk °
n -
<= = *xz <
2 n _
v - 1Z- *y-
n [y o " "
A)ny: b Yo =X\ - X -t - Mreal” * oy
yz
- "real” < - "real” * vy,

This method has the disadvantages that (a) there Is lota nrr
probability of rejecting Ho for all interactions (b) lover order effects
tend to be overestimated and (c) the nature of the subtractive lo - "
means that there is a cyclical error ar one goes from loner to Oher
order interaction, (if one overestimates a main effect one underestimates
first order interactions, overestimates second order m, r c,.,n. o ,

These are fairly grave disadvantages, but t
that the method is used here only -s a kind of i "t o....* not’
Strictly .peaking, -ing1.. a **od of t.atl
difficulties T will here restrict discussion to those effect

atad 1 th

I hod ohav. «probability - | I

f occurring by o! «. — tabulated in Table. 1 - »

a -, m-ible 2 gives the full
gives the T results for "il thraa da 1

_ _ jJ ~ .,t 1 and Table 3 lists all the
catogorisation of responses ¥rom data set 1

effects significant at pX0.05 o, V-©t-" for that dal... t coaplete
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ane. Table 4 gives the second set of resulte completely categorised
and Table 5 lists the effects for that sot (relational term or to 1lc
inserted). Tables 6 .ad 7 give the corresponding Information for the
blank sentence frame data. ”ho data fr Tables , " md 6 (>
presented graphically in ?i eres 1 -6 (Tero figures for each data set),
o

The three X tables alow very similar results on the p” 0,001
criterion. Ti «11 three ti M = loainal is more likely to he marked
by "the", and the second sore likely to 1 rked by "a". 1 n thr
these effects arc enhanced if the topic is first and reduced if it is
second, though this two way interaction la clearly larg ly
three way interaction with text as to ic aosition tend- to h® t™-o
overriding Lnfluenee In the text condition. Thie is because there is
a strong tendency to mark the topic noun "the" an " the other noun "a".
All three sets of data also show a tendency to have the two nomindis
marked differently for definiteness," though this is lar or when text
is presented. All tvreo also show a very strong tendency to h v
second nominal indefinitely narked with marked syntax.

Some effects gIPEAl in only one set of data. fnVv" the data from
the cases where either the topic or the relational term is inserted show
a two way interaction between text and marking of the first nominal - the
no text data ShoMing avery strog dl... hav this"te".
effect anpears to bo additional to the effects mentioned in the last
paragraph, "he blank frame data shows two effects not present In the

other two data sets. Firstly there is a clear tendency to put, tee to me

first. This effect appears to bo unmodified by the ty e of syntax (uni- :

in the last experiment). Secondly there is an interaction between topic
position, text and .larking of the two nomindis (though ttr s only reaches
the p<0,01 level). The tendency to have the two nominal - marked

differently a pears to be restricted chiefly to cases wnero the topic is

this effect falls below theM level for the article-inserted data.

11»
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first and the articles are ordered "the - a" in the text condition. The
data for cases where an article is inserted show a tendency for the first
article to be "the" if "behind" is the relational ter. , but this is not
replicated in the other data.

There are a number of cases where effects occur in one set of data
but fall below the H level for the others, though still with sole eff
Thus the second set of data (relational ter. or topic inserted) show a
greater likelihood of the first noun being "the" with -rr’-e" s
effect is :uch reduced in the other data, though both the second and third
(blank frame) sets show a strong tendency for the first no.r.inal to be
definite and the second indefinite with narked syntax. This is further
modified by the presence of a four way interaction Involving both
definiteness factors, text a1 syntax, eresult shows that the tertbrw
to have the two noainal.s marked differently for defirtenesi- is restricted
to cases of marked syntax with the order "the - a” o...l .. _
vcth orders in the text condition; in the no text condition it is restricted
to marked syntax with the orer "the - &', finally there 1 1 iteraetion
between the two definiteness factors, topic position a-" syntactic type
present in both tle first (articles inserted) second sots of data.
This showed that the greater frejuency of “the - r
greatly reduced when the topic i- second - thou—"" this is only it the text
condition. Tven then it still remains the most common combination “th
larked Eyntax. This effect presumably does not occur in the blank fra e
data because of the top~c main effect, and it is -reatly reducet * B

article-inserted data because of the relative freedom which that allow».



Table 1

Iffect
1df = 1)

AB
AC
AD
AE
AF
BC
BD
BE
BF
CD
CE
CF
DE
DF
EF
ABC
ABD
ABE
ABF
ACD

ACE

a Factors are

It 2 %

Artic

rnpt "a.

le Inserted

Belational Terra
or To -ic Inserted

0.77 0.01
* 6.59 **e 17.30

*rx 4121 *«*157.40
2.01 0.19

* 4.68 0.13
0.11 0.03

0.37 1.21

0.66 *xx 25.92
0.17 C.00

0.55 0.01

0.02 0.02

* 4.98 *rxk 26.61

*x 7599 *«« 67.56
1.17 1.36

39,5 **«223.26

*xx 70 21 *** 61.15
ek 1282 0.19
* 6.6 *«* 17.30
0.00 0.03
0.03 0.00

*% 16.99 0.01
** 7020 *Hx 2201
** 45,66 «** 39.56
0.55 0.93

1.17 «or.er

*»e 60.38 **« 42,98
0.90 0.05

: A s Preamble/”™ Pren-ble

second Nominal Marking » M&=e" "
First Nominal Harking : "the- or "a"

lon of the Topic 1 »rat or Second

Pelati

syntax

onal

Terra

"Behind" or "Ti rron-

: marked or unmarked.

Plank
Frame

0,11

*xx 22.81
*** 70,70
*** 1; ,68
2.83

0.04

1.31

0.01

2.84

2.39

0.04

** 1177
*** 10.87
0.04
*rk40.34
Frx 22.82
2,83

3.81

0.01

0.37

«* 7,60

***12.69

0,55



122

Effect Article Inserted Belntional Term Blank
-MEdf = 1) or Tonic Inserted Erame
ACE 0.00 0.06 0.36
ACE 0,0? 0.19 0.00
ADF 0.54 0.25 0.00
AF 0.90 0.36 0.12
BCD 0.39 0.69 199
BCE 3.33 > 04 o
BCE 1.16 ***117.68 cee 31.17
BDE 0.77 0.40 0.00
m 0.45 0.40

BFF * 497 2.24 = 6.83
CDE 0.08 1.36 1.01
CDF 0.10 1.36 1.30
CFF 3.09 1.51 0.04
DEE 0.65 0.18 0.04
ABCD 1.33 0.26 ** 10.01
ABCE 0.46 0.26 0.76
ABCF 0.56 *e* 32.39 - 5.45
ABDE 0.30 0.00 0.37
ABDE 0.12 ? 83 2.34
SBFF 0.65 0.68 1.31
ACDE 0.00 0.59 0.77
ACDE 2.23 0.82 0.13
ACSE 2.41 0.19 0.36
ADEE 0.12 0.00 0.04
BCDE 0.02 3.25 0.76
BCDE * 4.40 «w* 27.31 2.00
0.07 0.05 ", 55
BDEE 0.66 1.5? 0.12
CDEE 0.05 0.20 0,04
ABCDE 0.00 0.92 0.38
ABCDE 0.44 2.42 2.44
ABCEF -0.09 b 0.00 1.45
ABDEE 0.11 1.22 0,10
ACDEE 0.28 0.78 0.27
BCDEF 0.68 -1.62 0,23
ABCDBF 0.01 2.87 -1.22

« p40.05

** p40.P1

H ro4p Pl

obviously inaccurate, but >l - tl....... le

b.Thee* eatiitatai wft are
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T°b3e 2 Feoerinent 2 ! . "5, T
Text
"Behind" “T  front of"
Thet it\n
Second Nominal* “The" n\n Theti
i i "mvip® in»
First "ominal : "The" AT ""he" v linpuii h mvip
14 3 32 11
Unmarked ( Topic First 15 2 35 5
¢ 8 35 3 6
Syntax ( Topic Second 11 35 4 3
11 7 0 35 4
Marked ( Topic First 11 0 48
( 22 7 10
10 7
Syntax ( Topic Second 14 27 16
No Text
10 22 10 12 19
Unmarked ( Topic First 17 9 10
14
¢ 8 23 10 9
Syntax ( Tonic Second 22 8 8
37 16 11 5 14 14
Marked ( Tonic First 19 1
¢ 0 25 16 13 2 7 17
Syntax ( Topic Second 17

a.These data are illustrated In ««uree lui t



TEXT NO TEXT iU

topic first topic second topic first  topic. second

) ; @
gru4—*gm EOQ»NHO£O
3 0 = +
0 0 put
<UI0oazf-iOO HEe 0 =5 E 00

ARTICLE ORDER

Figure 1 Article inserted data, unmai®ed”mtax
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TEXT Nno TEXT 125

"behind"
topic first  topic second topic first topic second
Q [0)
() 0] Q c <
§ 98 aBwo0o*rP0 s a
0 O ) [} 0 D
m % a 0 B £ 0 o0 £ & 0055 Owu

ARTICLE ORDER

Finure 2 Article inserted data, marked syntax



6.

Second Nominal Harking

First Nominal Marking

Relational Term

Second Nominal Markin;;

First "The"

Nominal ™A"

Second Nominal Marking x

Topic First

Topic Second

Second Nominal Marking

Nnraarked Syntax

Marked Syntax

J~ =6.50, i 0,05

"The" UAT

400 476

= A1.21, Pp< 0,001

“The A

533 343

n, S 4.68, p<0.05

“Behind" "In front of"
470 406
o
.. Fi.mt "ominal X

Second wominal

“"The" AT
231 169
302 174

Topic Position m 75.09,

Second Nominal

Bah
“The"

146 313
254 163

»2
Syntax _39.5, p<0.001

Second Nominal

»»The” AT
189

744
156 287



P
7. 1 = 7722, -,<v~"r

First Nominal

“The" upn
Topic First 339 120
Topic Second 194 223

3. jirst Nominal "nriirv; = telatlodl ter al2,®, < .

First "ominal

"The" M5k
"Behind" 309 161
“In front of" 224 182

9. First Nominal Markinr x Santa::, %t - *-6, P40.03

First Nominal

“The” “pr
Unmarked Syntax 245 183
Marked Syntax 288 155
10. Relational "era x Syntax 7~ = 16.99, p< 0.001
"Behind" "In front i
Unmarked Syntax 202 231
Marked Syntax 263 175
11. Text x First Nominal Marking X Second “omina]. i"arkir.y = 70.20,
Text First Nominal No Text First Nominal
“The" FAKE ttThe” (411
Second "'The" 87 124 144 45
122 114

Nominal ™A™ 180 60

p<
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12. Text x Second Nominal Marking x -"onic Position = 45.66, «<= . oi
Text Second Nominal — No Text Second Nominal
"The" A "che" it
Tonic First 52 181 04 132
Topic Second 159 59 95 164

. 0
Text X First nominal Maritine x Tonic Position = 60.38,

Text Arst Nominal No Text Fi rst Nominal
"The” P\ “The" nkn

Topic First 197 36 142 84
Topic Second 70 148 124 75

14, Second nominal wmarkin- x relation-1 TorT x "yntax X = 4,97, p<0.05

“Behind" Second Nominal “In front of®  Second Nominal

The g —The g

Unmarked Syntax 119 83 125 106

Marked Syntax 89 179 67 108

. Second Nominal Martine X First Nominal Marking x 1 “osi tion
X Syntax = 4.40, p<0.05

Unmarked Syntax Tonic First Second Nominal Tonic Second

"econd "ominnl

“The” AT “The" HMI
First “The” 68 89 64 24
"ominal wd 24 45 88 31
Marked Syntax
First "The" 48 134 51 55

Nominal "A" 6 45 51 33
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Table_a interi__2_jJ iesults : .- Fi A 3J t
Text
"Tehind" M7.n front ofu
Beco SThefl ~Then M\"
p -at H Inai ; “The” n't MV 1 KAV tnv-pll itst limaglioepe
Unmarked (Tonic Tiret 22 2 26 6 19 1 26 10
¢ 0 3 A 33 2 5
Syntax (Topic Second 15 Al
wrod (T" 1c Ti"st 2 1 50 5 1 0 50 7
(
16 17 1A
S-ntx: (Topic eco-rl 11 16 18 9 8
"o Text
i 2 A 13
Unmarked (Tonic ot 3A 7 10 8 AO
(
¢ 29 5 13 9
Syntax (To ic ~ocond 33 11 3 8
i 1 0 A2 0
Marked (Topic Hirst 3 1 52 A
(
¢ AO 9 11 3 37 5

Syntax (To "ic ™""Cond 7 0
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TEXT

"behind"

topic first  topic second topic  first

Sol . S.S :
SS. .5S0 o0

article order

Figure 3 Relntiongl term or topee

unmarked syntax

NO TEXT

topic second

|«



TEXT NO TEXT 131

topic first  topic second

topic first topic second

o o o)
o o o Q 9 o
gﬂigaEOE £ o+ a v ® ¥
o QO

O
o o 2 Q c £
EEMOEEO £ 0a*®¥

ARTICLE ORDER

Figure 4  Relational term or topic inserted data

marked syntax



Table 5 Txoerlment 2 : Pelatinral nferm or Toole Inserted n.nta : Effecta

1. Second Nominal Marking t, = 17.30, < .

“The' It Al
399 514
2. First Nominal Marking m 157,40, p<0.001
,Then i
640 263
3. Text x Second Nom®"nal Marking %. = 25.92, p<P.°01

Second Nomina]

"The" AT
Text 202 248
No Text 187 266
Ir»t - X - r X, 26.51, < 0. )1

Second Nominal

"mhe" BAR

First "The" 250 390

Nominal AT 139 124

J2 = 67.56 140(:

5. Second Nominal Marking x Tonic Position

Second Nominal

«The" e
Tonic First 136 322
Topic Second 253 192

6. Second Nominal Ha kin ; : Stita = 223.26, p<0,

Second Nominal

“The" Wi
Unmarked Syntax 308 146
81 368

”nrked Syntax



7. First Nominal Marting x Topic Position =61.15, px0.0Cl

~irst Nominal

"The" VAT
Topic Firet 382 76
Tonic Second 258 187

8. First Nominal Mar!fLng x S§j"ntax X, = 17.30, T< 0.001

First Nominal

"The" AT
Unmarked Syntax 290 164
Marked Syntax 350 99
0
9. "ext x First Nominal Marking x Second Noainal X, -
Text Second ?:omlnal No Text Second Nominal
"The" U\ "The" AT
First "The" 92 189 158 201
Nominal "A" 110 59 29 65

10. Text x Second Nominal Harking x ""opic Position JL = 39.56, p4 0,001

Text Second Nominal No Text Second Nominal

"The" VAT tipe” AT

Topic First 48 180 88 142

Topic Second 154 68 99 124
11, Text x Second Nominal Marking x Syntax \ = 7.27 P<o.n

Text Second Nominal Ho Foxt Second Nominal

"The" AT »»The” ftyu

Unmarked Syntax 147 73 161 68

Marked Syntax 55 170 26 198



12, Text x First Nominal Marking x Topic Position «J = 4298, <0.001

Text First TTominal No Text First Nominal
«The»» N "The" AT
Topic First 106 32 186 A4
Tonic Second 85 137 173 50
13. First Nominal Markin/® x ""econd Nominal Marking Xx Syntax = 112.68,
n<0.001.
Unmarked Syntax Second Nominal Marked Syntax Second Nominal
"The" AT "The" AT
First "The" 206 84 a4 306
Nominal ™A™ 102 62 37 62

14. Text x First "orainal Marking x Second Nominal Marking x Syntax

= 32.39, P<O.noi

134

Text Unmarked Syntax Second Nomi nol Marked Syntax Second Nominal
"The" AT "The"

First "The" 70 54 22 135

Nominal 4 77 24 33 35

No Text First "The" 136 30 22 171

Nominal A« 25 38 4 27

15. First Nominal Markins x Second Nominal Marking x Topic x Syntax

if = 27.31, p<o. CON

Toole First Unmarked Syntax Second Nominal Marked Syntax  Second Non:*
AT “The”
First "The" 115 66 7
Nominal ™A™ 12 37 2
Topic Second First "The" 91 18 37
Nominal ™A™ 90 25 35

nal

»a*

194

25

112

37



Table 6 3rroer<ment 2
Text

Second Nominal :
First Nominal :
Unmarked (Topic First
Syntax ﬁ opic Second
Marked (Tonic First
Syntax fm)pic Second

No Text
Unmarked (Tonic First
Syntax ﬁopic Second
Marked (Topic First
Syntax ﬁopic Second

a These (ata are illustrated in Figures 5 and P

Results,

"The"

10

"Behind"
"The"

A" "The"
0 13
5 0
0 20
2 7
2 1
0 1
0 13
1 11

Blank Sentehr;""

a

Fil- < ""t-1

"In front of"

"The" AT
“The* A" "The"

3 0 11

2 A 0

0 0 13

2 1 1
11 2 3

A 2 A

1 0 9

0 0 10

135
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50 TEXT NO TEXT
40 .
30 -
f
20.
50 "in front of"
40-
30*
f
20*
10«
0
" behind "
topic first  topic second topic first  topic second
Q Q Q Q [} Q O] o
€ o5 05 0% o £ 85 0% 5% w
o O o QO 0 o o
£ £ o 055 00 55@0%500

ARTICLE ORDER

Figure 5 Blank frame data, unmarked syntax

1)«



"behind "
topic first  topic second topic first  topic second
) ] (0] 1) (d) ) (0]
| d2 2. ¢, £08 0% 050
L o o o e
|£005500 £500% %00

ARTICLE ORDER

Figure 6 Blank frame data, marked syntax

137



Taille 7 Sxoeriment 2

5.

6.

2
Second Nominal Marking % = 22.81,

o
First Nominal Marking U = 70.70,

Topic Position

: Blank Sentence Fr

HTheM

75

"The"

173

- 13.68,

Tonie FLrst

- ; rff,,cts

P4D.001
MA*

146

p40.001

It A

48

p*0.001

Topic Second.

138 83
’ilrst Nominal Marking x Second Nominal Marking H 11.77,
"econ" dominai
“The" I}
First "The" 56 117
Jominal ™4™ 19 29

Second Nominal Marking x Topic Position X, = 10.37, p*0.001

"econd Nominal

Topic First 39
Topic Second 36
Second Nominal Marking x =777 *

Unmarked Syntax

Marked Syntax

"econd Nominal

»Tho™

62

13

1INt

99

pr.0OI

g

50

96

p~D.OI
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7. 1 " r*d.ng x Topic Position *O 22.32, "<0.001
First
“The" M*11
Topic First 118 20
Topic Second 55 28
8. Relational Tor:", x Syntax m P.19, p40.05
""Behind" “In front of"
Unmarked Syntax 53 59
Harked Syntax 70 39
9. Text x Second No lina] “ar - Hing XT * 7,60, p40,CD
Text Second nominal No "“ext Second Nominal
Lo Ko || EM < [ BV}
First "The" 20 65 36 52
Nominal "A" 12 11 7 18
10. Text X rOC - " 1 larii ;X Tonic Position xj = 22.80, P40.0C1
Text Second Nominal No mext Second Nominal
“"The" 11 "The" AR
""opic First 11 63 28 36
Topic Second 21 13 15 3A
o
11. Text x First Nominal Harkins x Topic " 1 - 12 .69, <0.001
Text First Nominai No Text First Nominal
Lrhen AT »nheH uAn
Topic First 68 6 50 1A
Topic Second 17 17 38 11



12 Second Nominal Marking x "irst Nominal Markin; x Syntax

J = 31,17,

second Nominal

Unmarked Syntax

"The" H\>
First "The" 47 33
Nominal "A" 15. 17

13.

Second Nominal

Unmarked Syntax

“The" N TR0 D i1
“Behind" 34 19 9 61
"IN front of" 28 3 4 35
14. Text x Fi "et "nrkin: x Second UoBinal warking x Myic Position
je = 10,00, p<o,001
Text Tonic First  Second Nominal Topic Second  “econd Nominal
llThell "A" llThell IIAIt
First "The" 11 57 9 8
Nominal "A" 0 6 12 5
No Text
First "The" 24 26 12 26
Nominal "A" 4 10 3 8
15. Text x First Nominal Markin; X SeCond Nominal Markin; X SynlaX
«J = 5.45, "<0.05
Text  Unmarked S ntax  Second "ominal Marked Syntax  Second Nominal
The" i lifflagst ~ ir"¥f
First =ho" 16 24 4 a1
Nominal "A" 9 5 3 6
No Text
First "The" 31 9 5 43
~opinai 6 12 1 6

Marked Syntax

second “Toninal Markin,; :: Relational Term x Syntax

Marked Syntax

C.001

Second Nominal

fi-Tre1 UNE
9 34
4 12
% 28,38 n<

-

Second Nominal



141

TUr-nnsnirn

Difficulties with the method Of analysis must tr or any conclusions
one can draw from this StUdy. As already noted the ft method used is
the beSt such method and the independence ... 'an necessary to any X"“
ana|y5i3 is slightly dubious for the present data. However, to re e ,
the method has here been used only really on a shorthand -y of picking
out dominant trends.

The most noticeable feature of the present results is undoubtedly the
overwl ” iln «importance of choices of definiteness markin e 01 »13 le
ajor effects involve at least ftl es Tfactors,
sharp contrast to the previous experiment in which thee" seemed to he
relatively peripheral. On the It reinforc
I ] ] ithe v _L_.... prolucti I nts.
However it iS clear fro:: even a casual "lance at the present data that -oro
is involved in definiteness markin"- than si- ly a decision to whether the
referent of the nominal has been previously mentioned or not. MI
data eta sho  jticeab] al ffecti = H............ . e factors : d
first nominal tending to be marked with "the" and the second marked with ™"a"

These trends are nodi fied by - R
nomine iefiniti iss factor; there seem to be four -
1. ft -0- e 1-»17 t- he d"«rH n if thi e
could he interpreted as a reflection of the functions] nature 0Of the
syntactic choice : namely, like the passive, it is t0 keen the .VeN

e fc ation ns theme. If this :s its usual function then auhjeota co v be
performing some kind of frequency maichin;",.

2. it is more likely to oe definite if the second nominal is indefinitely
marked. This may De simply due wo interactions with both the topic and
syntax factors - see below.

3. it is more likely to bo definite if thi todo ie firet. T i " —tor

in an obvious manner to our intuitions about definiteness nar".iin - and

previous mention.
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4. for some reason there appears to be a minor tendency towards an
Increased probability of having the first nominal definitely marked if

the relational term is "behind”. However thi( ay ell be due to the
increased probability of having it definitely urhed vith marked syntax
together with the greater likelihood of having "behind” wit] med syntax.
In any case this tendency is only of any size in the case where an article
is Inserted.

Second nominal definiteness is influenced by three main racl
1. if there is marked syntax then it is even more likely to bo indefinite.
2. it is more lively to be indefinite if the first nominal is definitely
marked,

3. it is less likely to be indefinite if the topic is. second.

The strong tendency to have the two nominals marked differently _s
itself influenced by the text factor : the trend being present only <=q.
text is presented. The tendency to have t o-fnal definitely

arked and the other nominal indefinitely marked is, aS one id ;ht oxpeet,
confined to the text case.

To summarise ; there appears to be:-

1. - \ery sifog tendency to mark the previously mentioned nominal with

“the” AN the other nominal with "2",  “his ie .- course confined to the
text case.
2. there is a tendency ith marked synt..... have he first -inal "tle"

» the s200d “a.  This ie present principally in the no text case and IS
i gy mriddeninth tet on tticmby @, thoth ... ... 1
effect remains.
3 . there are a nurber of oth. m—-aller effects irel_ I @ ---- *
towards placing the topic first where subjects are relatively free to choose.
@®) a tendency, where an article 1. inserted, to have th. oM« 7
When "behind" IS the r 1iti- " tin . This may bo due to (2) above and

(3(c)) below.

(C) @ tendency in SOme cases to have "behind" rather than "in front of"
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with marked syntax.

These results are noticeably different from those of the last
experiment in more respects than the greatly increased importance of
definiteness in the present experiment. Hot one of the results found in
the comprehension data of the last experiment reached the criterion level
used in the present experiment. In discussion of the last experiment it
was accented that there wore five effects in need of axplanation:-

1. the relational term x text interaction

2. the syntax x topic position x text interaction

3. the relational term x svntax x text interaction

a . the topic position z 1 n
text interaction

5. the six way interaction.

Effects 3 and 5 were loft unexplained.
E *fect 1 703 explained using the "good reason"™ interpretation of Barbing
v/ith topic decisions considered to dominate decisions about lexical a ..
choices. Effect A was ex lalned as dus to i second.. effect Lb t
namely a tendency for "behind" to go more easily with cases where the two
nouns are differently narked. Effect 2 was said to be due to tha
possibility Of a choice of theme : either the item to be added, or the old
item, with marked syntax a way of keeping the old item theme.

The lack of an interaction between text and relational term in tle
present experiment is easy to explein given the above interpretation.
data sot 2 the constraints are such ns to n-evont this. Tn set 1 the
subject is forced to make definiteness choices because of the insertion of
an article. In set 3 there is a mild trend in a Section to before
Though the fourth effect is not present in the current experiment related
effects are. TOr example the first nominal is mono likely to be "the" Xl
the relational term is "behind”, and the relational term is more likely to
be "behind" if thero is marked syntax. a Nave already r(on t t the

nominals are more likely to be marked differently if syntax is marked. So



"behind" is s0:« frequent whore norainals are differently narked. However
in the present experiment this is not true for both types of syntax nor
more so for the no text case than the text.3 A-ain this may be p-rtially
due to the greater importance of decisions as to defr"niteness marking in
the present experiment.

The lack of effect 2 is certainly most critical for the explanation
given In * »last chapter of that effect. However it is partially made
up for by the presence of a main effect of to ic position i tie blank
frame data : an effect which further demonstrates the importance of
position In the sentence. The lack of an interaction with syntax may
well be due to the different task demande of the two experiments. T he
verification experiment the main point of interest in the target sentence
is likely to be the new item since one has to add this to a "mental array"”
But in the present experl »ent this is not so t
time to study the array and it seems possible that he is more likely to
continue to focus on the topic, T" tha » " " 1* to
theme for both types of syntax. This explanation is obviously rather weak
However the Clark/Huttenlocher explanation seems to be untenable ”or the
present data since the new item Is not necessarily the grammatical subject
(nor the old item the reference point) - it depends a....ntax« *___._ t
there is clearly an effect of topic position.

finally a brief comment on the greatly enhanced importance of
defjp- ... .. - tko..--at = - ‘e rorsiblo that the
nature of the experiment encouraged subjects to think about definiteness
marking since they could hardly avoid seeinr that it was an experinent-r-
manipulated parameter. It IS also possihl. that d.finitsnos. ««kin* is a
more salient parameter in product*on than in CO.. «gwsion.  Biis so-
unlikely in general but it is probably true to say that it is not a very

important feature in the verification task, in that it in no way a-ects

these results are Wl M «P*<* * translating shorter »  INto

ireater frequency.
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Bxerjment P
Introduction

The last experiment is rather artificial for a number of obvious
reasons : people are not normally restricted as to syntactic type, or
definiteness of the first or second noun, or position of the noun
referring to the previously mentioned object, or relational ter;"., is
noted the format of the experiment probably encou- -es people to think
about the form of the sentence more than they mould usually do. Moreover
only the written mode is used. The method of creating a topic leads to
the switch from a passive receptive mode to = sore active ex resalve ode.
"his must interrupt the natural flow of dlscourse and disrupt choices
relating to discourse cohesion, furthermore the restriction to the use of
definiteness .orklng as a method of distinguishing new from old information
is probably unrealistic : in normal discourse pronouns can, and probably
are, used to achieve that effect.

The current experiment tries to avoid these problems by giving subjects
simple tasks which are obviously communicative while avoiding, .s far as
possible, direct stress on the form of the communication. Two of the tasks
emphasise the description of the objects in the picture by asking subjects
to describe the picture so someone could sketch it. Two other tas-s
emphasise the nature of the relations amongst objects in the Picture by
stressing the importance of somebody being "ble to construct a cbemn of the
picture« One tarie of ael typo is designed so that subjects have to start
by indicating the object in the middle of the picture. i -
aro the same as in the previous experiment this means that the second object
mentioned will be in front of the first object half the time and behind it
half the time. The use of two tasks in which the starting point is not
specified is to examine on hypothesis of Pe r.oto, Lon
that subjects prefer to construct displays from front to baa;.

mhe importance of this hypothesis is that it provides a possible



explanation of the interaction between the text and tonic factors in the

previous experiment - an explanation not related to the lin ;uistic

representation directly. This explanation is as follows. Assume that

order of mention of the two objects corresponds to direction of

construction. Nov; in the case where there is no topic unmarked syntax

+ "in front of" ensures that order of mention and order in the display

is the same. This is r.ot for marked syntax + "in front of" or unmarked

syntax + "behind". However it is so for marked syntax + "behind™, but

this will be used less than unmarked syntax + "in front o' because only

a topicalisation reason would Justify marked syntax, ™he situation is

quite different when one object has already been mentioned. "Ex hyoothesi™

if subjects are unconstrained they ".ill mention the first object first so

that when the relational sentence comes it will not really matter what the
«>r of mention is. There is the option of Baying either that the

previously mentioned object is in front of the other object, or of sa

that the other object is bshi 1 “eviousl tioned

this explanation is not incompatible with the linguistic ex"lanrtxon 1 nve

so far accepted : both factors could be operating. But if there is no

evidence that people do have such preferences in building displays then the

linguistic explanation stands unopposed. One of the purposes of the present

experiment is to test this.
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1. Subjects

33 fj ©1 jt H 3 e- ulfinni ilr t for

the Introductory Psycholo : course.

2. AT st"s m "t -3_.

32 slide ost of which depicted sdel animals ( ifacturera

Ltd.), jple. ilide d

. - - - 1 wit] - Iy whU backgro °,
viewed side , both faci - Irec a. . »viewers
left >r to hie right), animal w . ....... t let ire,
the other to the left or right. Since they " " th
this meant that one object was behind the other, in the "bus (father
tlan de "d< th") is of "behind” (on 1 footnol , Chapter 2).
Half of d Let 1 - ti centre "at........ : of the

, s«t half tl ipl ras - . 3 ch of these faced le ft
-m ight. Pr intatio ised but w d same for

mmExcts. It wi Intended hat tl leture 1 1 easily divisible

into three sections : the centre -~ a3 ya filled
one o " 1* ... id lots, tl eemaini ie bei bl 1k. Sub Jeets

always see the deture as so dividel, however.
All pictures were taken froa a distance 0" a ”proxLr.ntely two feet

usin Asal 1 1 tax 53 3 eflex camera, i1 lay ight. -*

™'ere bach projected onto a screen of the sane sine

fra ject 1 "1 “iment 2,

slide projector control an lerophone. Their

isin...... w T led . leordi we rvery hig

little difficulty was encountered in transcri =o

3. Procedure

Subjects were sot at a di.-tanco o" approximately four feet from

tie scree’ on wh/ch the sr der wore projects”, with a w ioto W r
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focussing levies to the! left. tide
worked "in example "HeCure. Turth"- instructions .ere leser."ent or
condition as follows (the example slide was displayed throughout the
instructions) :
Conditio (First 8 sul Jecte), Subjects * told that hey uld a
a series of pictures and that they were to describe the: so that somebody
could make a reasonable Sketch of the picture using only t
They were to decide for themselves what level of detail wouV ho rerg’lred
for a sketch to be reasonably sal " to be of the plct ire.
satisfactorily describe”™ the picture they -ere to use th- slide changer
to bring cn the ne:k picture, there being one blank sV after each
picture. Altogether there were 32 pictures ai 111 th(
he completed in one hour at most though they sight take less, even
considerably less than this.

Finally sub; ct r told that there was one restriction : they oust

start their description by describing the object in the centre of the

picture.

go- tlo> " : Subjects wore giver, the same Instruction at

final instruction restricting the! «start! 1: oi it tte( =
Condition c : Subject*.... told that _...._. gging Eq_§ge 81 pictures

which they were to describe so ths" someone listening to tae recordings o,

their description would have a good idea of what was in the picture.

could produce the followin
arrows denote direction i
whld anli J fac .

CTii.s diagral” was dravm on the board)



experimenter fitl not always start at the front in tn c way though : he
tried to vary his approach as much as possible in order not to unduly
influence the subject. The indexical expressions were similarly used in
order not to suggest a linguistic strategy.

Subjects were again told that they had a maximum of one hour in which to
complete 32 picture-descriptions, but they would probably take less tine
than this.

Finally they were told that they must start their description using the
following from "In the middle of this picture is d ——-— rhie had
purpoata : (i) to aakt then concentrate on the alddle item so that they
would have to go backwards in the display half the tine, and forwards
half the time and (ii) to stress the importance of the relation involved
(by thematic foregrounding of this element).

Condition D : instructions were as for conditio 0 ex t that the final

constraint on starting point was omitted.
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Peewits

The tape recordings of subjects”™ descriptions were scored as follow
1. the order of mention of the two objects was noted in order to test the
hypothesis outlined in the Introduction.

2, each Sentence containing either "in front of" or "bel Ir was scored in
terms of the following criteria

(a) whether the first nominal was a pronoun, a definite noun phrase or

an indefinite noun phrase.

(b) similarly for f-o second nominal.

© whether nuked or unmarked syntax was used. In ao cooes only
one noun phrase is present €.g. "li front is a lion", "a tlgar is bshind".
If the relational term comos before the noun phrase this is scored as
marked syntax, if not as unmarked,

(d) whether the relational term is "behind" or "in front of"

(e) the position of the noun referring to the previously mentioned

object (1st., 2nd., both or neither).

() which noun phrase "ofer”™ to the object referred to in the
subsequent senter.ee (1st., 2nd., both or neither if either there is no
subsequent sentence or there is but neither object is mentioned).

The reasons for scorin®- on this last criterion will become clearer
in the discussion.

A good many descriptions did not contain either "behind" or "in front
of" (see Footnote A). In addition there were several subjects who did not
pace themselves to complete the task within the hour so these did not
complete 32 doscrintions. (fee footnote A).

to follow instructions in condition A and did not start fro t.a dos- note

place.
Tables 1 - A give the sentences which contained "be tr i -r nc
of" classified accordInj to the above criteria, for condition* -*“ 0

respectively. Fir. 7 graphically represents the number o" -eonlo pro ac-’n-

A A note on T.-occr.triclty. The ""recant experiment is similar in 1 snpsotl
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ft note on ~pocentriclty (continued)

to the kind of communication problems studied by Krause and Glucksberr
(1969). One can think of the inability to describe pictures in such a
manner as to enable someone to reconstruct it as partially due to
inability to adopt the viewpoint of the other.

Even on a very weak criterion of success subjects in the present
expefiment did not do too well, k minimal requirement ” that the
description should be such as to enable one t®B

(a) know what two objects are depicted

(h) - the direction in which they face

(©) know their relative positions.

Even theSe three criteria have a lot of hidden assumptions e.g. that
only two objects are depi-ted, (perhaps) that they are seen in profile and

i m lthey both face in the same direction.

Subjects always indicate which two animals (or whatever else it is)
are depicted. Fut they do not always indicate either the direction faced
d—rela“ve pos”mn - i-fe direction which at least

one of the animals faces and Giving their relNtive sorsition is enough then

one gets the following table:-
Only Only
~elation Given Both "1 ssi.ng

condition A Neither Riven Direction Given 0
Given

Sl 3 2 22 5
i 1 30 1

83 2 28 2
20 12

85 failed to follow instructions

56 3 :

ST 17 6 9
5 26 l

SA

S8

Condition B

S| 3 !
52 1 4 2A 3
§3 A 2

SA 3
5 3 g ! 18
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condi t1o- B (coni-.) Neither Direction Only “elation Only  Both Missi

Civen Civen Civen 0tvon
56 1 17 1A
§7 RY)
sa ! 23 3
Condition {
S 32
52 6 26
83 2 3 2
A %
55 ! 3
56 1 3l
57 3l 1
58 3
D
5| 3 1
2 37
93 A 5 5 18
sh %
% \ 26
54 2
51 2 %
58 i s

one subject ¢a >N Condition B) failed to give cither the direction
faced or the relative positions of the ObjeCt- for any slide. r
Conditioni A made syntactic errors for the 13 cases of 'O>reC-tot. oni
In fact she intended to give direction and succeeded in living position
since she said "to its loft" rather than "to the left of it".

»Tote that the criterion used here assumes the correct Inte.nr t

of ambiguous phrases like "to the left/right of It” and "behind/in front

of it"” will bo given. "his nay not be true thou -i.
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TV.blc B Experiment 3 ; Recuits, Condition (S mch orientad description

st'"r,tin<? iti] cer-.r-O object).



sentences or ear”™ type, omitting pr.alysir o" previous and subsequent
mention. Vote the great variation i Condition B, and to a lesser extent
Condition D, with rati ~lei ....iatic 1 jondltions A an( C, There are
in fact 36 nosslble sentence types on the four criteri- of NP1 marking,
NP2 marking, relational term and syntax. Only 13 occur though : Xin
Condition A, 19 in Condition B, 9 in Condition C and 1" in Condition n.
Besyonses from Conditions \ and C tend to cluster together, as do those
from Conditions B and D,

Below is a more detailed description of the data, condition by condition.

Condition A (sketch oriented description starting with central object)
(see ""able 8)

Six subjects gave res onses using "behind” or "in front of'. Of
these two gave only one response of this type. Nevertheless it as clear
even from the few cases rsmaining what Li ths dominant rssponss. TlLs is
typically a case of marked syntax with the first nominal a pronoun, the
second nominal a noun wi h ths artiels "a", 11 1 term (perhaps
- 811 5ht bia8 t wards ehind™), 1 B m nu 1% e referring
object previously referred to, the second referrin. to an object not
jrevi il; m f.___"to. 1 aIIy t ....ling < tence is about
newly introduced object.

There are very few exceptions to this typical ex- ale apart from

ther U tinct type - see below,
phrase rot a pronoun (both Of these it is - Ioun + bhe ).
exceptions to tI second noun bein ;a" « NroNj »one to t - Bret
referring to something previously mentioned, and the second to nonet -nr
new; none tO the use o- .. 1 t ..5«nd 1 3 « " , nno
subject) in which tho subsequent sentence did not talk abou . the -b-"oet
referred to by the second noun phrase (in those cases neither obdr.ct

mntioned in the subsequent Sentence). - 0

there were 23 eases with "behind" (from 5 subjects) and 14 sore, i

front of" (from * subjects).

Thero Is a small sot of responses not covered by those general! at
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that is cases in which only one noun IS optioneel, " €S€ sentences

closely resemble the =11 relational sentence 1....ay resnects -

"A horse is beh«rf' - ar/ —ehe

examlee are "Tn front IS @

easily seen to corres ond to full relational SENtENCES eXCept for the

absence of one of the noun phraser, ill these responses were ->or one
subject.
There are two types : one c rree onding 1 typical full

relational sentence described above EXCEPt that the first roun phrase is
missing (so only the NEW object IS mentioned and the succeeding sentence
is about this).

Eleven of these had "I front”, 5 "Dehind". The other c-se Waa one
of unmarked syntax, with the first (and 0nly) -oun phrase having "a" +
noun, “behind” s the relational tarn and the auhaequent sentence about
the object mentioned here.

7ith regard to noun phrase definiteness marlins, this is a. oil a s.

Previously mentioned object.

Pro, The A
One object only previously mentioned 35 2 0
Both objects previously mentioned 0 0 o
Object hot Previously ""n-;-mied.
One object only previously mentioned 0 0 37
Neither object previously mentioned 0 0 17

The data from the subsequent sentence CFiterion are as follows

two syntactic types.

Mentioned in the Subsequent Sentence

Neither aferant  2nd.N.Ref,  Both
0

Marked Syntax 3 0 50
n 1 0 0

Unmarked Syntax

None of the other conditions show anything like the uniformity of

Condition A.
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Condiu™ m B (skate~ Lentei le jrintion. il t unspecifi

('oe Table 9)

It is apparent that much of t"-e variation in thin condition cones
from cases iIn which either both objects are mentioned prior to the
relational sentence, or in which neither object is mentioned prior to the
relational sentence, mhc cases where one or the other object was
previously mentioned are much, more uniform. There are 5r cases of the
same sort as the typical type for Condition A, out of a total of 73 cases
in which only one object was previously mentioned. T rtv five of these
have "behind"™ as the relational term, only eleven "in fr -
are 12 cases of unmarked syntax with onl, one object previously mentioned.
Of these 9 have the previously mentioned object referred to by t ° second

oun pi..se. The remaining 5 case ....... - " u*wlil-=
differ from the typical case in ter s of what is mention» v the

ubse mmnt sentence or in d .. * ‘king. Iti >tied "t

all these data tho only noun phrase marking order observed .with marke-3

syntax are Pro - tho
Pro - a
The - a.

In the cases where marked syntax is used when both objects have Von

previously mentioned the immediately previously mentioned object is

always referred to by tho first noun. (It is not possible to pic": these
ease ut from the table). In fact are 15 cases
j i i d marked A
both objects are previously mentioned aNd Marked ..
L~ o «lone where neither oh.iect
21 such cases with unmarked syntax. 0 m

R R ~ a 1 - noun nhrase sentences) and all
has been previously mentioned (inclnd

R n 4 *1, nvinMnd” and 13 with "in front of",
of these use unmar ted syntax, 9

- , - R ,nitber object has been
This comnleta absence of mev'-.e” synfe. L .c fo. 1

pFEViOUS|y mentioned is consistent with the analysis

However one would Have expected a greater predominance of sentences -t"

”in front of”.

“dir nrcvionnly montroned itciTij

yfith regard to definiteness markllné «»Cc Pron ,u
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Table 9 jik arir.ioit 3 : Results, conditt B (Sketch ort__ ed desc *lIptlon.

startirg, point unsnjcifled.)

Relational

Torm. 1

"neb." FROL" "ent, "mlent

1st. 2nd.
let. 2nd.
ist. ‘hither

2d. Neither

1st.
2d. 1st.
P,oth 2nd.
"nth 1st.
noth Both
Both 2nd.

Both feither

Both 1st.
Both 2nd.
“hth 1st.
"nth 2nd.
Both 2nd.
noth 2nd.
Both  2nd.
1st. 2nd.
2d. 1st.
2d, . dthe;
1st, Both
P 1st.
p Thid .
eith p Both

telth p Both
I-"th p Belt!
lottin p 2nd,

1st. Both
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"<*rle 0 (Continued)

Sentence Type

Pelatlonnl

Noun 1 oun 2 Syntax Term 'TOV. cubs.,
rvb.iect i Pro »The” sl prg nTheu !»'M T. . M*eh," "™*ront” ent. "ent,:
9 X X X X . 2nd. |
3 Vv X X ist.. 2nd. m
1 X X X x 1st. 2nd. |
1 X X X X 2nd. 1st.
1 X X X - 1st.
1 X X X "oth f'elther
2 X X X Y oth 2nd.
T X X X X Both ’Tither
1 X X X X Both 2nd.
4 No EN T »BE op " 7 INT ov:
5 I x X X X Totb 1st.
1 X X X X Both "nd.
2i X X X X Both 2nd.
1 x X X X Both Neither
1 X X X X Both %l ther
1 X X X X 1st. 2nd.
2 X X X 1°t. 2nd.
1 X X X X Both
1 X X X X 1st. 2nd.

2nd. 7 Both

6 1 x X
2 M ? Both
1 X X X 1— Bet™
7 3 X X X 1st. 2nd,
1 X X X X 181. 2nd.
8 5 X o X X Both
17 1y X X X 1st.. | 2nd.
1 X X ) - X 2nd. M or
X X Bid.  let.
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Pro The A
One object only previously mentioned 67 6 -
Both objects previously mentioned 16 438 7

he object not previously mentioned is marked as follows:

Pro the a
One object only previously mentioned - 4 69
Neither object previously mentioned - 12 28

So it appears that previously mentioned objects are occasionally
marked with "a" hut only when both objects were previously mentioned.
This never happens when only one was previously mentioned. Cn the other
hand objects not previously mentioned are occasionally referred to with
“the".

There are quite clear differences between the two syntactic types

in terms of what people go on to talk of in the subsequent sentence.

Neither First Noun Second *oun Both
Referent Referent
Marked Syntax 2 0 68 1
19
Unmarked Syntax 14 12 13

Tho very limited freedom of occurrence of the marked syntactic type

(tends to occur only when one object has been previously mentioned and is

followed almost entirely by sentences in which only the object referred to

by the second noun are mentioned) is consistent with this being a marked

item. But this does not prevent it fro« "el the most frequently used

type in the context of the present experimental condition.

Condition C (schematic description starting, with central object. (-e< Ible 1 »
This condition produced a slightly more restricted set of sentence/

context type than Condition B.

Of a total of 199 responses using "behind” or "in front o, 1 1 0 of

the -typical- class of Condition 1. A further 3" diff.rwd fro. it only in

terms of the subsequent sentence criterion.
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Sentence Tvp~

oun 2 mSyntax

£ 14r nan
19 Vo ow-
4
2 X
4 _ X
9 X Y
1 X
23 X
4 X
4 X x
10 X X
24 x X
1 v
a4 X
2
2 X X
15 X Y
17 X X
6 X X
5 y X
1 X X
3 X -
6 X X
1 X
2 x X

"0 15! OF T-"V on
1 X v
13 X

tic erl

Feint: _onal

"*”%eh,

X
X

X X X X

Torn
Front"

X X X X X

- OF"

181

on.
1 fipVv. Outs.
ent. !
1st. 2nd.
let. Both

1st. "either

1st. "oth
1st. 2nd.
2nd. 1st.

1st. ” ei ther]|
2nd. Tei the”
1st. "’ ."ithorl
1st. ““either!
1st. Tt “ther
2nd. ”oither
D
2nd. “th.cr

2nd. ""oitherl

1st. 2nd.
1st. 2nd.
1st. 2nd.
1st. "either
let. 2nd.
1st. 1st.
1st. Both
1st. 2nd.
1st. 1st.
v-t. Both
let. 2nd.
| n t 2nd.
1st. 12nd,
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A further 47 (11 fro:.: o> abject) ffored from it in h"vin~ a
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noun + "the"™ as the first n-nn - well -
re”fence criterion. |In fact altogetl ir there wer ly 11 reepo
sy tax, 7 of i - a "1
The 183 narked syntax resuonoes consisted of 02 \vit™ "behind" and °* A=
"in front of". Looking at efi P of the Jrevio ly
item producer the folloivir. m remits.
Pro the a
One object only previou ly men! 146 63
The item not previously me tioned i mar f 1" J
Pro the a
One object only previously mentioned - 4
As in the other conditions " sy: tax ir a? art iavs-iably followed
by a sentence ir. ch the ob’oot referre™ to by tw" "ecor"l noun hra.re o
the rolatio: -1 enter.ee - ontioned. j-
Object TVferred to tub « ysnt "“outonce
Neither 1st. Noun 2nd. “Toun Beth
Bfe”ont referent
Marked Syntax g 0 IPS 13
Unma-ked Syntax ob 1 0 0
Excludes 07 not really classifiable,
Excludes 10 not really classifiable,
All these sentences are from Subject 2 who trlre- lo. o t .
sto. In the loture, H ce the ver
Tho subsequent sentence criterion proved vnr ™ m'd -o oi ly
= jeet (mainly 1 ... al f"ita »had -, "t eas=low" t0.)

so aro arbitrarily classed so neithe”.
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t further ‘7 (17, from o subject)5 differed from it in having a
noun + “the” as the first noun phrase, a$ Veil no on the s--'-sonucnt
sentence criterion. In fact altoget! ir tl jre wer ily 11 re
with unmarked syntax, 7 0f those with "in front of" cud 4 with "bein'nd".
The 188 marked syntax IESpONses consisted of ip -0, «'behl 96 wit!
~in front or-. Looking at definitenes...r In of the...... e ly Loned

item produce’- the following remits.

Pro the a
One object only previously mentioned 146 63
The item NOt previously — tinned is follows;
Pro the a
One object only previously mentioned - 4 195

as Ir. the other conditions a"i'"” . tax is & -ost i iv-"ia'ly follov.od
by a sentence in v.'hich the object referred to by the second noun ‘dv-rse of
the relatio: -1 sentence ¢  mentioned
Ob’ect_ deferred to .- fuhm-uent Sentence

Neither 1st. Nom 2nd. Noun Both
Peferent_ deferent
larked Syntax 8a 0 105 13
o
Unmarked Syntax ob 1 0

m Excludes 07 not really classifiable,

b Excludes 10 not -eally classifiable.

5 All these sentences are from Subject 7 who talker, d lot QL w [
shadows etc, in tha loture, Henca tha very larg<
Tho subsequent sentence criterion proved vary hard to apply to t is
subject (mainly 1 ...... rtall i i 5\ 10

so are arbitrarily classed an neither.



Condition D (schematic description, starting "pint unspecified)

(See Table 11 W id “resents the full set of data from this condition).

This condition follovw/ed condition 3 in the relatively lo. frequency
of narked syntax. Altogether 57 res onses out of 106 \ | tax,
of these 30 (all but one from one subject) were of the "typical™ class of
Condition A. A further one cose differed from tho.t only in terms of the
subse nt tence criterion. All ler had "the"™ + noun as the
first noun phrase instead of a pronoun. fr cases of as—- : syntax
the previously mentioned object referred to first, and only one object
previously nontioned.

ast fact is by no means true of eases of unmarked syntax. In
38 cases both objects were mentioned prior to the relational sentence, Iin

2 cases neither was mentioned, in 9 cases the object mMmentioned second in

the relational sentence was the only object previously mentioned, and in
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no cases was the e jeot d fi -t the only object previously mentioned.

Marking of the object previously mentioned was as follows:-

Pro the a
One object only previously mentioned 35 31
Both objects previously mentioned 11 65

Marking of the object not previously mentioned was as followe:-

Pro the a

One object only previously mrutioned - - 66

Neither object previously mentioned - - 4
Theae results are very clear : the object previously mentioned is
never marked with "a" and the object not previously mentioned is never

marked with "the"™ or "re-"laced” by a pronoun. There a >peara to
greater tendency to refer to the objects with "the"™ + noun than with a

pronoun in the case where both, hove been previously ro o c .o.

The subsequent mention criterion shows a rattern very S .railar to

condition B.
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IN

W W =

I N = T T

mimgnt 3 : "coultc, Condition ('c:e -"bc Pegc-7-"1g>,

sinp; point vnsmcl fled).

Sentence "'‘vne

Belntional
oun 1 Noun Syntax Tern Prev.
The” ttk pro “The" 1A« ‘or. Tm Aront: "ent.
I\Dwop - I nrillr vo2r OF'

NTE <0 - o Troow OF

X X X 2nd.
X X X X 2nd.
x X X X 2nd.
X X X X 2nd.
Xp t=P OF K0 T n" of » | Aor. OF

X X X X " oth
X X X X Noth
X X X X Both
X X X X Noth
X % X X “
X x X 151,
X X X -'oth
X X X X Hf
N % X X Noth
X X X X "nth
X . X % X "oth
X X X X s
N % X X 3cth
. « < x "Ofh
% X % X Poth
“ " x X Both
% X X X " P
N x X Both
X X X 15t.

X X X X
“ N X X Q1
N X X Poth
X X X Poth
N v X X let.

X V X X |0t
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Table 11 (continued)

Sentence “vne



Object deferred to in Subsequent Sertence

Neither 1st. Noun 2nd. "oun Both
Feferent Feferent
Marked Syntax 2 37 16
Unmarked Syntax 12 11 11 15

Finally what of the hypothesis suggested initially that the lexical

marking results are duo to a preferred hero-orphism between order of

1H

mention and order in the display? The simplest way to test this hy pothesis

is to consider those cases in Conditions 3 and D (where subjects were not

miven o rt-rt" sm ;h " = 'm 7 ~ “r-"-t o™ are not used. T

eliminates any linguistic bias so we can examine any other bias

looking at order of mention. This QIVES the f0||0Wing table.

Front Object Fear Object
“entioned Mentioned
First First
Si 0 5
s2 2 0
S3 1A 0
SA 15 17
S5 10 9
S6 13 i
S7 15 13
S8 5 0
X 9,25 X 5.62
Condition D
Si 20 12
S2 22 10
S3 23 5
SA 32 0
S5 8 10
S6 8 1
s7 0 o
s3 1 0

X 16.28 X 5. A3

by simply
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nominal order

UNMARKED  SYNTAX

KEY: condition a \ condition b

£Vl) condition ¢ i condition d

Figure 7 Experiment 3: distribution of responses in
Part 1

the four conditions

a"it" denotes any pronoun



nominal order

UNMARKED MARKED  SYNTAX
SYNTAX

Figure 7 Experiment 3 : distribution of responses in

Part 2
the four conditions (cont'd.)



i7e
Discuss-"on

nhe pujose of givin™ Instruction? to either give detailed
descriptions or simple abstract descriptions of position and direction
was to in the first case encourage subjects to five lon* descriptions
simulating the text condition in the previous experiments and in the
second case to give short relational sentences simulating the no text
case in the previous experimenta« This eeeae to ™ave largely failed in
that conditions A and C produced very similar results, as did conditions
Band D (see figure 7).

The purpose of riving a starting point was twofold. Firstly to
establish a Single topic prior to the relational sentence; and eecondly
to encourage subjects to give equal numbers of sentences involving "behind"
and "in front of". This seems to have succeeded on both counts, In the
first olace all responses in Conditions A and C had only one object
mentioned prior to the relatj 1 sentence. Condition B had 73 such, and
57 in which both or neither obj ict were itionedj while the corresponding
figures for condition Darc 65 and SO. These differences between the
conditions in terms of what is referred to prior to the relational sentences
lead to big differences ir. the types of sentences. Before .'accuser :" t-v .
| want to briefly consider the results for definiteness -larking, since these
are quite straightforward.

The results are very similar to those of Orieve (1974) in that people
almost always mark the previously mentioned object as definite and the newry
introduced object as W HANI 1, out a * 0 ire
only 7 exceptions to the first of these rules, and out of 436 examples there
are only 20 exceptions to the second, “hese figures of 1% and 45% are not
disaimilar to the ft jurss of QOf and 0% from Oriev « me out 2. Th«r*
seems to be no influence of any other factors on definiteness marking than
previous mention - though there 1s perhaps a slight tendency to assume
something was previously mentioned when it vias not. r
contrast to the earlier experiment where a number of other factors were
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demonstrated to have in effect. Tn fact though if the var--bles hod
been defined in terms of position of the nominal in the sentence we
would have found a main effect of both position variables and nosribly
higher order’effects involving both topic position and syntax. This 4s
because of nr ii ractlo with syntax which we will discuss later. To
anticipate that discussion a little it may be that subjects in te
previous exueri--ent were torn hetween responding on the basis of previous
mention and res onding on he basis of ts robability of certain
configurations of definiteness narking with the o syntactic typee. O
the kind of functional account T am advocating Selection of t-e marked
syntax option is not independent of topicalisation cand hence in this
case 1 ‘rtion). "his would partly x 1’ the cowplex interact
produced by the last tvio experiments.
One i noortant respect in which the present results do differ noticeably
[ I f ... her tha

a way o* indicating both definiteness and previous mention. 7 fact
vast majority of nominals referring to objects already referr o are

a:30aacpi t215 mm A n. ¢"1"« 7 ° an

+"a". What is more interesting is the li@@ B ...
only one noun was previously mentioned, compared to the case where both
Ere. o the fort ir cass he i ar 283, 102 and O; i t,r th*T
are 27, no and 7 respectively. -, express thi iff v .
one object has been referred to there is a 3 in 5 chance .. - h
referred to in the relational tent mce by " ri1
have been referred to there is only a 1 in 5 chance t C."-Si. 0
referred to by @ 4wooun. There are obvious reasons OF clarity for this
result. "That is imoortant for the present is

(1) the obviously large role played by pronouns in cohos or.

(2) the possibility that somo of the sentences in the comprehension
experiment may have been ade harder to underrta 4 .ot

the relatively unlikely "the"™ + noun Instead of a pronoun.



(©)) th9 distinct possibility that (2) is not a random effect. Tn
particular it may have had a ach Greater effect on the marked syntactic
case since this is particularly likely to have a pronoun in the present
experiment, (of. t=e "tydcal™ sentence of Condition I and the fact d
marked syntax is very rarely used when both nouns have been previously
mentioned - the case where '"the" is -ost likely to occur). This is yet
another reason for refusing to take the apparent main effect of syntax
in Experiment 1 at face value.

Turning now to the position of the topic In re] -~ 1 oe :
there is only one case of the previously entioned object being "mocond
with marked syntax, 18 cases of both objects being previously mentioned,
and 239 cases 0" the previously mentioned object beany referred to first.
Compared to these figures of 288 - 1 for the case where an"l- one obj si
previously mentioned the figures for unmarked syntax are 3 cases of the
topic H d-no "0 aban - s —-th twpicMeond lolrl. 1i fl_ s
rrovide very clear support for the to ac rorition x syntax " text
interaction found in the c " lion data (assuming, as seems reasonab'&
that cases where one object is previously mentioned are analogous to the
text condition).

The only result wholly original to the oresent experiment concerns the
classification in terns of abeoou 1 etion. ... ilarear t
one can see the following (apart from the strikin"- fact t nmm d
syntax was only used on one occasion in each of Conditions \ and C).-

(1) hen unmarked syntax is used there seems to be a roughly edual
probability that the next sentence will be about (@) tho object re error
by the first nominal, (b) the object referred to by the second nominal,

(¢) both, or (d) neither.

(2) in contrast hen marked rougl y an 8 in 0

chance that the succeeding sentence will be about the object ref-, r

the second nominal.

These results are quite dramatic es ccially when considered 1n he



light of the parallel restriction of marked syntax to cases whore only
one object has been previously referred to, while unmarked syntax is rot
at all restricted in this manner. This is a very clear demonstration
that (1) choices of discourse structure are involved in mikin"; choices
within the sentence and (2) the syntactic form with the locative phrase
first is a marked form, because of its restricted range of applicability,
-"owever the much greater frequency of use of t'e rarked form in the
present experiment clearly demonstrates that "marked"™ does not moan
necessarily more difficult. In terms 0" a functional analysis "marked"
means simply "having more complex entry requirements', but onco these are
satisfied it may be the simplest form.

The use of marked syntax in the present -ind of communication task
serves to build a IInd of rhyth ic structure in the discourse os a whole -
a structure it is not poSc"’ble to construct vlth unmar :ed syntax. Tt
allows one to maintain a aattern of moving constantly from old to new
information without bavina two successive chunks of raw information. *¥
placing the locative phrase with the to ic noun first in the sentence one
maintains an unmarked given/new structure and allows the listener to move
steadily from what is f iliar to him to wha nfamil.ar, One
his attention to a point in his knowledge structure and then gives the now
information to be attached at that point. The u IS of urutar e in
the same situation is less satisfactory because one either has to put the
new information Tfirst, which breaks the rhythmic a ructure, or els#
to give the position of the object one has already referred to, and which
may constitute the only reference point ir. the picture, by reference to
something ns*. With regard to the rhythmic information structure 1
present situation differs from the verification experiment : there the
structure of the task is clear and when the final sentence c s one
naturally focusses on the new object; hers the uttering ol th#
sentence is not constrained in the same way and the spea.ee. h to 1

the listener from tho present focus of attention to what ho wants him -o



focus on next.

Finally, the De soto €t al. (aes) hypothesis about preferred
directions of building displayet this is clearly substantiated by the
A 'wnee, |t may explain : (1) the Strong preference “or "behind" with
marked syntax shorn iN the present experiment, and weakly evident in the
previous experiment} (?) the bias found in Experiment 1 towards faster
prs With "behind" when the nomlnals are differently marked for deflnlteneaa,

front of* When they are similarly marked. With one object

previously mentioned "behind™ io consistent with the hypothesis (so TonG as
the previousty mentioned object is in the locative phrase), but with neither
0r both previously mentioned "in front of" is consistent with it (as lon- as
unmarked syntax 10 used).

If one accepts this hypothesis one see - forced to reject the lexical
marking interpretation of the superior performance with "in frant of” N
the no context case, and with "DeNind" ir. the context case,  towever

think of no way of COMparing the «weany - e 1S of ¢






176

banter A T'e role of pronouns In cohesion, with special reference
to tV three tori -prior- oroble-,

General Tntroduofrmto d- ""T-er nests.

the tWo experiments reported in the present chanter -ttenpt to
examine the use of pronouns. The first experiment asks "what is the
difference between pronouns, names, definite and indefinite descriptions
in terms of reaction time to understand sentences involving them?”
IS looked at only for tho text-embedded case and not for the ringle
mtenee sa s. No attempt Ls .... Lo syet Tatically va...
other than the means of cross-reference between sentences.
The second experiment is rather more complex anr -e*s to o-a p ne
the role of pronouns ii a difficure “r " task. 1%
lexical arki ¢ i ain, ising a 1 -os*faN e of irked lire. The
task used IS the so-called "three tern series problem”. This is an
interesting task in its own right, but is made even more so becau-e of
the work done on it by people working in other areas examined in the
present thesis (in particular Clirk, Huttend ichor ans ohnsc  aird). Tn
some cases they have tried t0 rerate strategies shown to occur w at-or
isk to the three ter -ri> root . Jni ie als< » here -
being placed on the integration of infornation added in the second pro %ee
(new information) to tI  inr ady pressed = 1 ' o>

as the means of cross-referring from one premise to the other.
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ane— 1ot A A very nrclininary investigation of Tour methods of
s-Vn' "oforonco.

T"trodncticv

The last expert’:ont showed the Teater proba’-"lity of anaphoric
reference (see Bolingc”, 1572, Halliday and "lsan, 1076.) across r-itcca
boundaries being made by mean? of pronours than by nominals containing
"the". There w Lndi if g

resent w s asd * prtblen >f ucl an

interaction Instead asking si ply "can we shov any effect on ~N of usin~
different means of making an anaphoric reference in a comprehension te-2t7".
Four methods of reference are used:-
Pronoun, name, noun + “the*, noun * "a". There four methods differ in ¢'
number of respects - in fact two of themare Iot evei clear]l  h -in.
Taking the in turn:-
NroNouns Can be clearly anaphoric @ that is they can D& uc "to refer bac™
to somethin? already referred to i~ the discourse, “hey can  beused also
cataphorically to refer forward t0 so othing ich is clearly spectfie
later and has not been specified previously. This use would

-1Inal though. Tl1e:a obe ui 1, of cour , t0 efer 1

= min the — 1 tlon (with acc ri Tt te

pronoun Nay bo use- t0 refer both endophorically (to another -o* Oi

text) and exophorically ¢to the situati-xi).

TBmces are StriCt'y speaking not -anaphoric as they zdways refer "c.
object. 1 « es e where the hearer”
bject d " d aker- ef_._._> ...>0ob)ect by - =m

to the object by name bears elmitart |gi

On the other hand one might suppose that the reference id carri.e' through
a simpler fashion by using the name than by using a pronou = -
not reem necessary to locate the antecedent exprsst > .

Qcfl;”’te g iscrin J " botl atapl *ic and a 1

“definite description” is here used Slmply to denote noun phrases in v Ich



tho Noun is modi fied by the definite article and not with any intention
to evoke the connotations that phrase has in philosophical circles - on
that see “"Ussell (1904) an- Strawson (ie7s)).

sral C A vi~r1°<2 a a horie - they ar
to set UP a refererce rather than to refer to an object r whee reference is
specified more fUlly elsewhere. However it seams possible that people
occasionally interpret the/ anaphorically.

It is obviously of some importance whether these expressions are
interpreted anaphorically or not, so the resent task is designed both to
measure RT and to assess whether a co-referential or non eo-refai 11

interpretation was made.



Method

1, Subjects. 25 subjects, 13 male ..." 12 fe ale, fulfiln

requirement for an introductory ssychology ¢* ™so. "e-" aye a- -'orle- tely
19 yeéars.

2, Awn-ratue -s e Materials.

Subjects sat in a quiet cvsober "1th a tape records™™ C!mr ..77)
and MICFOPNONE an. a 9T40 v* cunt ".islay linked to a LIP 11/45 computer.
"ley bad a si” lc coV'.rol butt"”.

Materials consirted of 16 -entcncc sots eacv ¢™ osed  an

introductory sentence -ad tl i four differ ' e

wel fir " i Nt e of r : H xc13 3" w
y yore a common m™" and namr no -c "vel ", Ti wns esse® -1 to
introduce the name in the fir t sentence "n order to 2" that as a -cans

eref ce in the and sentence.

Bets is -non-n ' e™51”B.
3, Pes- Procod’re
Subjects we-e brought in and sat ’own in front of the < v,0 and

given the folic- In- instr’c'ions:-

«Thi  eXperli  tl sonce 1with €t -——— ———-t eo le 1 araphrai

cee, " ..1ill bo e »snted witi @ sriee T  tene
at ati 1. fhe you thin” you have underetood each one press the button on
your right. The nest sentence will appear immediate!” sMtor you hav-
pressed the button.

The sentences will be in groupe of two.
be a pause of 9 seconds in which time you shoal speak a..ou
paraphrase of tha previous two sentences.
first member 0" tle next > ... H 1 IS b -
paraphrase in th’s tl.o.

Try to work as quickly as possible, making especially sure you presr
the button as soon a- you have understood the sentence being l.««ted.

Try to avoid rohearsing a paraphrase until after you have presse' the button
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indicating yon have understood the second member of the pair™.

In addition it was orally stressed to subjects that they mist try
to work as quickly as possible.

They were also told what a paraphrase is, if they did not understand
the ter”..

It was node ver” explicit that they could >arrase the two sentences
either together or separately and that they did not have to follow a
consistent strategy throughout the export ant.

As you can see from the Instructions the two sentences were presented
one at a tine with (subjectively) no delay "et nen ther, t"e second

sentence conin " up as soon as the Tfirst had finished. Subjects /ore
encouraged to believe it r'" a paraphrase task and we wore interorto” in
the nature of the paraphrase. They had 9 seconds in which to give the
paraphrase before the next sot began.

Each set of materials consisted of a starter sentence and four second
sentences : one each with the four different referri.... _.._.. lone.
sentences were ldentical except for the referring expression. Each second
sentence had only one nominal, and that was in first position.

S\ -io [ ] 18 trials - 4 w” each type of referri «pr« ion.
order of material sots was randomised separately for each subject, as was
the order of sentence types which was randomised independently of the
mater!"! sots. e - L o't v
were randemised in blocks of four.

"he task lasted altogether about 10 minutes and subject™ generally

found it quite entertaining.
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Results

Computer measured RTs and printed them out, while 8a. paraphraeee
were scored from the tapes to see whether they had adopted the
co-referential or non-co-referentlnl interpretation.

Three subjects results were thrown out (tro males and one fe ale)
because of exceptionally long ti os in one or -ore condition (10 seconds
mean for a condition was the criterion - even this seems a little long)«

The median tines for the four conditions are as follows (medians are

used because of the shewed nature of the distributions and are about

140 nsec, lower than corres ondiny .-.oans):-
Pronouns Names - - . Indeflnlt ses.
msec. 2553 2653 2736 1132

difference sec.
mhc following differences are significant -a —- teetes-
1. pronouns - Names. 1B Sa - 1 RTe for S P*0.05
2. Pronouns - Definite Descriptions. 17 Se show longer RTs for left 1te
descriptions p<°.rl
3. Pronouns - Indefinite Descriptions. 20 Ss ehow longer
descriptions p<0.0001.

4. Definite Descriptions - Indefinite Descriptions, 16 Ss

for indefinite descriptions -<0.P5.

The difference between Nam.es and Definite Descriptions is not

ri mm i (> - «r> - WK qon TBI ';W 0»

between NamMeS and Indefinite Descriptions (p>o,1 : > ® subjects

havin longer RTs for names).

Despite this last result the following orderin " seems entirely
Justiffod:-

Pronouns arc responded to faster than Names or Definite Descriptions,
which probably do not differ from one another, but are in - ” io.m del

to faster then Indefinite Descriptions.

TM £ reBult Is despite the fact that almost all subjects opt for the
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Tttscusrdon

The reaction time results could .... ly o™ “cut In o
reSpeCt : pronouns definitely assist sentence comprehension, m=".ore a
CO'referential interpretation is required. It seems extremely doubtful,
tO Say the |eaS'[, that they would do so in the " ;le sentence case,
thOUgh qUite what the relationship would he between the other three types
IS impossible o pre et

These results s=e:", to clearly rule out any theory which states that

access to the representation of a referent is les direct w a pronoun

i used - on the contr rit i

'
-

—-—
[o}
-

ba Irect. Of cour
pronouns are shorter than t-e other throe typo™ a " ™ p¥™a; s ™a os loss
time to read. But any explanation in terms of readin; timo "lone is
doomed to failure : definii d :ri
(mstl), a 1yel 1ahi al it AC . 1»ss time. T ac....
descriptr® ons .are generally longer than nn .es - ye.: subject”™ A o a
significantly longer to "res"™ the button* Thirdly, pronouns I N BOOPCel
any shorter than Maes, and yet BTe to th are aignific ly short r.
so it SEEMS that the benefit accruing fro:: using pronouns to ma™-" "' horr "
reference mUSt be accounted for at some - - -

So far .as T have been able to discover there 1 nothing at all in the
literature to suggest just what the value®of prononhi mtS , *nd why
al >uld use them rac:chaim ... ___..____..
course perfectly clear that they serve to cross refenm
methOdS. They ore cartailily shorter in all 1"’gua

but this in itself d ol ifficienl 1 - oM
their high frequency of use on the basin 0. their hr s me
certainly he to put the cart before the norse : bre
be the result of their nign freqUENCY of use - and frequency
care not an explanatory concept; it is =tat “ivr r.1to Liw 11

that WE al€ SearChing f0r. Tn the light of the evidence presented already

in this tNeSiS T would suggest enat Pronouns are especially usefi



additional vray of indicating the distribution of new and old information
in the sentence. Poth names and definite descriptions do this to boss
extent but pronouns have the additional feature that they habitually
relate to what was in the iia.:ediately previous discourse - sonothing not
true of the other two methods. They tell the listener not Just "this is
somethin.- you already know" but "this is something which in currently at
the centre of your attention™ - no search is required through memory to
find the representation of the referent of the expression. Names and
definite descriptions only tm--ly that the li stener is familiar with the
referent. Indefinite descriptions on ths other hand su ;gest that the
listener is not familiar with the referent - a suggestion whi <
sbjecls in the present experiment clearly reject. Possibly

because of the nature of the task : instructions wraphri - ably
encourage people to "integrate"™ sentence- (in the Psrelay and Pransford
sense), “her. again ths obligation to refer to s previously mentioned
object by means of some form which makes it clear that the object was
previously mentioned is paralleled by - other obli :«tlon. T

one needs to »for to another member of the same class as an object

recently referred to. |Instead of using - clai *1 the indefinite

article, one then uses some term which makes it clear that another object

is being referred to : usually, "f re>sate " fences
hero, "another". Thus whatever M., J =
noun CO0SO", it should have been mode clearer, so thal
integration is perhaps more understandable.
This does not help us explain a rather odd result of the -"resent
-m-iment s namely at noy i
in oases where - definite - SO 1 Mon was used. Fhis ..s rather
may be due to the fact that the name of the object was given i" € - f-nm
sentence so that it seems odd to then go on to use -n
suoh as a definite description. This explanation i »pH »= that th<._. "

ordering between those O terms : ths proper nem
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thin the generic noun. This ray be true for a number of carer hut it is
obviously not true in general because of the conventions wo adopt about
lust what classes of object are appropriately called by proper nay <= Tn
addition, though it see - possible to extend this ordering- bach towards
the less familiar it doer not seem reasonable to sugroec that ronounr are
cH tn s"-ad fr~~; tie others solely on this basis, as was noted a

Indeed a pronoun may he used where one is not familiar enough with someone
to know their name. This is because the warrant for the use of a pronoun
is either the immediate situation (as in exo"boric reference) or the

in liately Tecedin®; discourse, whereas with names and definite

descriptions there are other possible warrants as well.
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wv—Cc'lI'ner.t 5 : "rec for* -l problem re-examined.

General Introduction to "y-P.-i eit 5.

This experiment seeks to extend the findings of the Inst few
experiments by comparing pronouns with names in a complex task in vlich
several other parameters are varied also. last
clear difference in reaction tine to pronouns and names in a simrle
paraphrase task, The superior performance with pronouns was attributed
to the clearer division into new and old information which is achieved
with pronouns together with the additional fact that pronouns give a clear
indication that the object referred to was in the immediately preceding
sentence - somethin» which is not neocaaaarily trua of mai .
of the pronoun effect is in helping subjects to divide sentences into new
and old information then it is obviously not unrelated to the topicalisation
devices investigated in the First tnree experiments.

The present experiment seeks to make a beginning to investigating this

as well as to cast more light on the processes involved in a much studied

task : the three term series problem.



The Literature; Part One : Data

This section is concerned with a particular class of inferential
problem in which the answer depends upon the relationships between items
in the premises, '"hose relational inferences can involve any number of
premises, and a variety of different types of relation, in example given
by Johnson-Laird (1972) in his review of the topic is the following:

John stood in the last local elections in Camden.
Camden is a borough of London.
London had its annual borough elections on Tuesday.
“horofore, John Stoad in the electios on T.. Iey.
The particular concern here is 1th a special class of problems with
only two premises each of which contains a comparative term (either the
same comparative term in both premises or else the comparative
one oremise and its "converse" in the other),
e.g, Trank Is taller than Jane.
Jane is taller than Trnie.
Who is tallest?

As Johnson-Laird points out the answer to these problems is not,
strictly, a valid deduction. -~ ansi r1 .. - foil
a knowledge of "hglish.

T !'lat.r -~ -0""!'m " ... " ar a 11~
a misnomer as they aren"t syllogis 1 *11) or *3*

There is a very large number of such problems . bron. 1
classified on the basis of the premise combinations and the t- "es of
questions. The promise combinations foll into sir clo.—-o.. tm
on the basis of tWO dimensions : the type of relational term (eithor
comparative or negative equative), and the ordering possibilities for the
items (they may be strictly ordsrable in which, c.aso Il i

; ,,N.as"a- "e

partially orderable, in v~Ich case at least one item can be distin atshed

from all the others, but there are also at least two i
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« tinguished front one another; finally the premises ay be cot ry .
v o1l bo placed with respect to any other). This riven riro to
the six possibilities IllUstrated v.Ith examples in <able 1. T -re are 8
members of each of the strictly orderable and partially orderable classer
but ONly four members of the tro contradictory clames, -ivir-j a total of
A0 possible premise COMpinations.

The questions do not constitute -uch a mostly clara? fiable group,
although there are lore p eati >e overall. The three hi
simply ash one to specify the individual occupying a particular place in
the series e.g. ' Nich is -reates*? "hich is middle? "hich is least? Ta
addition there/As queetione aekin o Dut - art! larc
1s x>y?  Are xand y>z2?7 as x 0ry>s? s X>z ory? T -y w Y?
a jfot all of the questions are applicable to all atthe premise

h o . s lo the question 'Which is middle?" lose

for contradictory PIEMises which have only two terms. Furthermore tl
............. gives va....too s 'can't tell', ' ">
specification of aN Individual are all possible right answers to one or
more of the questions, though they may also hr nonsense if fill re lv
to some of the other (JUESEIONS.

Faced V.Ith such a bewildering variety of nrohleme experimenters have,
Not surprisingty, heen selectivo about the ones they have chon-n to
1v :cae, Gererally they have
comparatives, though Clark has also done some work on partially orderable

comparatives and some on negative equatives ( 3T )

presents the results from fOUI Of tne Major published studies which have
examined all of the strictly orderable COMparativo problems (’re- “-.ere on
I »/ill concentrate almost exclusively O til; -1

....... Its fron > tad  cmini  ind ' ' *

«Jobnson-T.aird (107°) Vt
of trial -"d indct.rlnin tter at. « " *i - o«

from an unpublished study by Tood (1969) that subjects switch strategics






rform a 1arge NUMDEr Of eriars.  The number of problems which

subjects solved (including practice trials) « t’/""ofore also given i .

Table 2. " ce * thi VA it iderably : from a f
"utter.locher study to 10A for the er o8 ot - po ‘ted 3
_ (Clok, 1StHx)
Psyclological Revl ] CQu*iously enough
variation in the NUMDEr Of rclslio o~l wor "N0:7 : all “'wev'scs erry £ *w
Or/! Th|5 comes d$ Somethi -Of a ..-1 eemembers the d
fon ity which i suall lal If t Its,

heated controversy V"tw/i “a:te"locber 8*d /lark -ve- t"-" mr a "otiv
odels. Amazingly T have been unable to detect any cor.-~ t J t>e literature
to the effect that the repeated nr" o" ono relational to- «i;ht itre?f
botl the format!  >f | lialisl | dictal tl atnr
of that strata"y, though these suggestions so” hirbly plausible,
furthermore Clark®s use of tl Ir bet! “wor Huttenlocher”
tnller/shorter especially likely to ? sours "a ." jects o
linguistic and iragor- strate-y, r =-c Zlvcly.

The four studieS whose results are summarised ii “able 2 differ quite
considerably both in the measures they used

performed. Cl ks (19801) e So el.1 stud
error rates as the chief measure. They ted subject
on cards forcin™ subjects to answer within tea seconds :a order to "rower

lore errors. sa<'k’e probl , however,

questions *ho is DESE?" OF "h0 IS WOISt?" and rist we three possibility

with the subject having to UNderline ong cn fact IC" - "0l

problems in vhich the throe elements were not

Included d Fourth ree .. te ory « "Can't

ether hand required a verbal response (“Ter” or "™0o") to t- 2™ 0,r
arln th ! 1 member ' .

Tie overall error rates are very "r

than for Clark's study - evei

"ho third study usin-: error rates iS that Of |Utt0 ﬂ *



Tnhl ft 2

study :

Premise

Combinations

"umber of Problems:

Humber of Subjects:

All

1>2

3>1

2>3

1>2

3 <2

1<3

1« 2

3>2

1<2

2<3

PT 1

52

57

53

58

53

55

64

55

; Four Studies of the

Clark (1969a)

n

104

13

PT in

135

155

141

157

142

157

142

161

Contineoor.if Centiseconds

32

43

four Studies use only ono relational

Tuttenlocher (1963)

%

Error

11

17

10

19

18

14

r

"Hirce fern Series Problem.

De Soto et al.
(1965)
5
Error

a7

40

38

62

59

50

58

64

191

Clark.
(1Prob)
Yol
Error

12

22

38
11
29

21

80

100
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here subjects were not constrained by time : that is they were allowed
as much time as they needed thoi h  _..... a encouraged to go rapidly.
Huttenlocher measure " both error.” and reaction tines or/’ r.ot surprisinjly
the error rates she found were much lower than In either of the other
two studies. She presented the problems orally and asked subjects one
of the two superlative questions : ""ho le tallest?" or ™"ho Is smallest?".
Subjects answered orally. One i i)or lifference betwe
the others is that "luttenlocher asked subjects the two -osslble
comparative questions after the first premise in order to check that
subjects had understood it. This method
contribution of linguistic Tfactors, especially those operating on the
first ire Lse, to the final result. 1t probabl courages to
;ode the information In a narkednsSs-free for«, alnca tl y
information contained in the first pre.ri.se with "-oth a ,a™-e" and an
unmarked question.

The fourth study summarised in Table 2 is again by Clar- (IH69a)
and used only reaction tines (which he seems to re-ard as less precise
hu err —._.tee, thoum i 1 ndear hy). Th» tantially
as in his other study : the main difference being t”at all the problems
were determinate so that subjects had no ca *t tell opt

One important point to note about the four studies is their ode
>f r "".tatlon of the prob] J in the a at al.
the whole problem (two premises .ad the question) is resented,
on a sdngle card ani all
the case with the Huttonlocher study where by the very r.t re C oral
presentation tho throo -carte are not available to ,
further exaggerated by her asking subjects -
before presenting the second »remise and the question, -uttonloc
is tho only study where it is impossible for tho subject to process the

question prior to processing the irsdsas.

havo to procoss both premises sufficiently to hold them in mo ary before
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processing the question and it may e=ll-her-fit then to integrate the
two into a single representation. >d Lee the a bject

not have to i itegrate to the same extent : he simply has to scan
each premise for whichever individual satisfies the superlative
predicate. There is the further point that in Huttenlocher®s study
interest is focussed on the new item when the second premise is
presented and the subjec her to fit this into the reoresentation ho
already has. B to et al. and Clarkl! studies subjects can
read the second premise Tfirst, so that it is not surprising that Clar -
feels that the position of the new item in the second -ire lee is, of
itself, unimportant (though Clark®"s model does in fact lead one to
predict an overall effect of the position of the new item - see Table 0).

It is rather surprising that all the models extent in the literature
are designed such that subjects are always assumed to rrccosc the sentence-
in the order in which they are written (or spoken) na oly first remise,
second premise, gueetio , Thi ears to be a "t jrem
assumption for all the data except Huttenlooher®e (and this includes
study by Hunter (1S57) not included here because it does not cover all
strictly 1 itions). Th design of Huttenlocher"s
study guarantees that subjects at least receive the problem in the assumed

order - although there is no guarantee that they rocess it to any

Significant depth in that order (except, "eeu ibly, for tl R S
"he Literature; P-rt Two : “odels.
As we have al = "-to -"omcur:v T

"linguistic" model of Clark and the "image"™ model due to e nto et -1.
and to Huttenlocher. Figure 1 present« the linguistic o-el as formalised
by Johnson-Laird, vdth a small amend ent by "™"sol « T V *

sections of the model only necessary “or denl Q-

and concentrated on the more straightforward comparative problems. Tn
addition I have added the instruction '"chance less to least™ to ho., uinb

8 : without this s all change the mo--<el gets Jnto a loop (between boxes



store first item
of premise as
"more x* where
Y is attribute of
comparative

store second
item of premise
as "less x

FIGURE 1

prepare to
store absolute

information

convert

question
(e.g. "best"
becomes

8 "least bad

alter represent-
ion of first item

to most x
change "less to

least”

amalgamate
entry of item
stored twice
to read that
as "middle" alter
"more to most

& "less" to "least

Johnson-Laird's formulation of Clarks linguistic model
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f-ibis A . \ stijhery réviser' "f"ror,  TeVnsa--Ty "dl- "~r:rl-tion
of Clarkls model ; predicted orerrailons.
Operations
Premisec First Second Question Base “Sars
remise  fre..AsS
marked unmarked
1. \>3 7,A,5,6,7 2,A,5,8 11,12,13,1A U.13.1A A is more Xx
C>A 3 is least x
C is :ort x
2. A>B 2»"*5.6,7 2,4,5,6,7, 11,12,13,1A 11,13,1A A is most Xx
B>C 3 is middle
C is least x
3. A>B 2,A,5,6,7 2,3,A,5, 11.13.1A 11,13,1A A §s most x
6,7,9 _
C<B B is middle
C is most 7-
A A>B  2,A,5,6,7 2,3,A,5 11,13,12,13, A Is middle
6,7,9 11,18,12,13, 1A B is least x
A4cC
C is leastTx
5. A4B  2,3,A,5,6, 2,A,5,6, 11.13.1A 11,13,1a A 1S mort 7x
7 759- B is middle
08B
C is mort x
11,13,12,13, 11,13,12,13,
6. A<B 2,3,A,5,6, 2,A,6,6, 1A Vo \ is middle
7. 7,9. - .
A>C B is least 7x
C i~ least x
2 AaB 2.3.A.5.6, 2.3.A.5, 11,13,14. 11,12.13_1A. A is more 7Xx
7 8. B is least 7::
C<A C is most 7x
11,12,13,1A. A is most 7x
8. A<B 2,3,A,5,6, 2,3,A,5,6- L11.13.1A. .
7. 7.9, B IS middle
B4C c IS 1rer.st 7x
. _ ; a sarked terra in
Conventions; ® i nmarked
- _ sehemata "X dénotés an
tepremi e * ith* h . | ¢ e
o ided 1 wows o are derived from the fo ! U -
presented in TiRure 1
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Table 5 : An .. ;e ' ) letbod of ccr-"v-" the o"ls1£
"utterlocher ¢ ¥ dark with the data fra... the for? et e’le-

Problem3 Actual™ No.of ClarkO Clark 1. >f loeher " .ttenlocher
Order Operations Order Operations Orde.*

1. A>B 7 12.5 8 9 3
C>A

2. A>3 5 14.5 6.5 8 6
B> C

3. A>B 8 15 4.5 7 8
C<B

A. A>B 1 17 1.5 10 1
A<C

5. \<B 6 15 4.5 * 6
C>B

6. A<B 3 17 1.5 9 3
A>C

7. A«B 4 14.5 6.5 8 6
C<A

8. A<B 2 16.5 3 9 3
B<C

The rank ordering of actual difficulty ir derive-” FSind an avera © of the

tudias® order P lifficulty f._..._. oM n *

the Tuttenlocher study). See mo:r:.

a Conventions as to preciso tyne a* tXI19 4.

b orj#:...M jiven from hard! A

harder problem.

c Thii 1 derived fro« - .- ‘



12 and 13) on problem 1 1th a narked question and on “roblen 7 with m.
unmarked question (see Table 4). Despite its rather mixed pedigree T
will refer to tils mode] *k"e model 11 re most of the ideas are
bis. Clark may not IN fact agree (and may never have oareed) with all
the details of the :-0;el, however. Table 4 gives the 0 erati .-
would need to be performed for each revise combination an:’, for both
superlative question”™, 7-c” number in '"able 4 corner ends to one of the
numbered operatiOuS in Figure 1. If we make the Siiplifying -
theoretically unmotivated - ae3ur. tion that each 0of these operations
is eaually comolex then we can add them all up to yield a total number
of operations '"or each nrobie* type and this sill give us a crude basic
a
on which to cor. rare the different problems.~ *t th« same ti e it is
possible to et a crude esti mate o" the actual difficulty of the vario-r
problems b- rank ordering the iroblesis on the bar.”- o" the results in
Table 2 (ranking the problems within sach set iat reragi

these ranks for each problem a 1 s< deriving an overall rank ordering of

the problems).

In fact this sirrli fying assumption is not nearly as gros- a" it at "irst
sight appears : so many of tho operations cancel out across problei s that
very little hangs on this assumption. In the first

operation 3 cancel out - making the four problems with this operati or
harder than the rest. In the second premise only a erations 3, ,7,

do not cancel out and the onlr barrier to for is a strict ordo-"n is the

198

relative complexity of o oration 8 on the one hard ad. the sum of operations

6,7 and 9 on the other. Finally with regard to tho question the probl
fall into throe categories : those with neither operation 12 or operation
13, those wi th operation 12 only and those wi :oth o joration 12 aid
operation 13.

The figures which follow are based on the ?T data fro.- the utt”™aloc er
study. *o simplify T hove sirauly averaged over the rarkod s d unmarted

question “or each premise combination.
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According to Clark" m odel, th n, probl« . id Id be
v/ith 17 operations : in fact problem A is hardest and problem 6 third
hardest. Next si " 11 problem 8 with 16.5 operations : li fact
seeon | hardest. hre slearly harder d 1

problems i ten s of number of Clar : actually 1.5 operations
ee0e than the next premise combination. In fi:t ‘obi 3 and 5 should
be next hardest by CI rk"s model but th< r hird

respectively (i.e. sixth end eighth hardest instead cr having a rear of

a.5). Joint sixth hardest by number of operations are >robl b 2 id 7,

but tl....... 1 o tl a ” foirtl “es ctively.
osed to be easi t, ' ' it is in U ot xt t
= g-C h t Ceieeo . "e an extremely c »

system over several different paradigms the de-rco of "it is not at V

bad. In fact the Spearman correlation co-efficient betw
ly 0.89 (pno.03 .......... -0
., - - - - ly  "Oduce
co-efficient for his error da = ..... ” indeed (p - 0.15) f
his TIT data.

Of course this is an extraordinarily crude method of comparison but
the 1 _._e odel, if anything rfor: sl f better than C

Jdhneon-Laird"s ....lima« T thi *11

the operations for each premise combination are “resented in -aV n 6.
Ore can predict from this model that problem A ™ 11
6 tjord »"eat, probl r 5 ixth dest *>M * :*  of

the* " - correct. On the other h

to be third hardest, when it is second hardest, eroble 7 to bo sixth,
when it is fourth, problem 2 to bo sixth also (but it ' ~n m~
problem Itd bo third, wherea. in fact it 1
overall rank order correlation coefficient between the two ordering of
p - 0.78 (6df, p<0.05). (his

andl m ved It * simpler ’ ’
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J read off

answer

FIGURE 2 Johnson Laird s formulation of the image model



Tnble 6 ,INi.r;-T formulation of :ItL" Tosherls "

Yy ... jo eratlms.
Pnoration::

Pre-.i sen Peeond Wi 22
A>B 0,1,2,3,4,5. 0,2,6.
C>A
Ax 0,2,3,5. 0,1,2,6.
B>C
A>B 0,2,3,5. 0,2,6.
C<B
A>B 0,1,2,3,A,5. 0,1,2,6.
A<C
A«B 0,2,3,A,5. 026
C»B
A«B 0,1,2,3,5. 0,1,2,6.
A>C
A<B 0,1,2,3,5. 0,2,6.
OXA
t< B 0,2,3,A,5. 0,1,2,6.
B«C

note that those operations are carried out at the intent .or dn. ,e
and the first premise operations make no prediction about first premise
times as measured in the present exoer-

Comrantim, e>" Fyn . « » » * * "

Pic.2.



Tlote that there operations ere carried out at the interrat on "t" e

and the first premise operations make no prediction about. fl"st promise

times as measured in the present experimen .
Convention: denotes a. unmarked and =< - a

FiC.2.



provides no account of differencer between a premise combination with
the marked question and one with the unmarked, v ereai Slark’

does. Furthermore the image model only allows ore to distinguish four
levels of difficulty whereas Clark's nodel distinguishes five; this
inevitably ""“tter mors attractive.

Overall though there is really little reason for choosing o " .iodal
rather than the other : they both show a moderately good fit to the data
and both appear to exhibit s~ of the important structure of the
lan uage involved. Or the other hand one cannot happily 1"
that : the two theories present very different interpretations of what is

going on when somebody is trying to solve oro of these problems, and the”

are not compatible. Johnson- aird acc both i ibjecta’
strategies vary bet” betwee Li ual and, hi ‘taj tly,
within individuals depe din; u an ex ‘'lance wit! ‘obi . He
suggests aeople are likely to start using a strategy Similar to theone
0 bodied in Huttenlocher's model but, with practice, are likely tswitch
to a str »gy cl [ [P, R " s ic al.

Johnson-Lsird ilacss U "(@as o o=~ v ispsr level,

less easily manipulated set of procedures) seers appropriate to the
experiments reported in the literature "or reasons alread” noted above,
namely the large number of trials used and the use o only one P’ -r oi

relational terms throughout each experi out. However one must wonder at

" re m “itonal inferences in eior ... Tn
everyday life we presumably neke such inference - suite frequently (thor-h
arely in blocks!) and with quite a variety o" differeit r li w=*e It
would be surprising if the general properties of -'nglish sentences -ere
not relevant to performance on these proble 8. Om

would undoubtedly n-rec with this - witness Clar. ,"n (1S7A) e.e.

model and Huttenlocher*e earlier work with children on the im;m tanoe
the relationship betweon a statement and the s tun c

(Ruttenlocher,, Fisenberg and Strauss, 1968; “fatten! ocher and dr-urs, 1 8)



But Johnson-Laird's claim that the two models ore merely formalisations

of different strategies implicitly contradicts this : it su_ests that
these are properties of English we can exploit if reed ho, hut that they
are not properties —"-leh we habitually e- loit in unde-standing hi JJsh
sentences.

In the experiment reported in this ch-pter I have attempted to
re-examine the three ter- series -obler the point of view o™ a more
general theory of language (?) and i1 particular -ith e ohasis on the
role of cohesive devices (chiefly pronouns) in assisting the subject to
inte jrate the \ rend s. In  ......... - "suited
to testing models of the sort resented by Clark aid "iuttenlocher (as
formalised by Johnson-Lalrd) i that it allows —ooeesing
of each of the remises and of the conclusion separately, so permitting
fairly rigorous testing of the different parts of the mode"s, "he
experimental technique is such that it -mould be unreasonable to suimose
that subjects nrocess thr three sentences in any or-e -other t ton f.rst
iremise, second premise, question, so Ffat - 0 at- satis-.es one o. the
major assumptions of the mode"lIr.

r-e role of cohos-m and syst ic ehoie " AL
problem.
?or tho sake of simplicity I have Until now assumed that the first
3
sentence in a discourse will not display any deliberate thematic choice
there will always be a thematic structure, by definition, ™hit this will
alvays ba ths. least = = his “Iifa -though

seems likely to hold ir -my cases, is undoubtedly not justified 'or

m i . 1 = ; ftly " ist =* " 1 1

cf multip] is Inol 1 ljunot (0.g. "Once « @ -

0f course Isolated singl eentenoee, ao id

already preoonte--, arc simply - special case of th
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|and for, Tar away, there lived a beautiful maiden " On thd

see Chapter 6 and Halitday and Hasan, 1976). Parti-" also it is benau.ee
lity e lietle r son dictating a marked theme

at the beginning of a discourse (e.g. the desire to instil in a render

the idea he is enter! m; a. ongoing drama).

The relevance of this for the i follows.
Ifah w1l sxicil for Le used 1 the firi: e of a t ee tr»r
series problem (or any other "discourse™) "t in unclear to the listener
whether this is due to a thematic choice on the part of the speaker or
whether it is due to a desire to convoy infor ation about the absolute

- Ition of the objects on the relevant dimension. gt 1

for the hearer to tell whether it is thematic or not until he hears

what follows the first sentence. But in any ease it SEEIS it must also
ended as a way of conveying absolute information. This is so

because if the second premise has the same there as the first then

(1) 1if it has a merited relational term the object has twice beer, compared

unfavourably to other objects and so the marked option looks like a ..

of conveying absolute information; (2) if the econd premise is unmarked

then what could be the reason for ordering the premises this way rather

than with th< u * first, other d he deeire to oonvey al lute

information?6 So, whether the choice is thematic or not, it has to

convey absolute information. We nay therefor# expeot

In fact marked theme - other than adjunct - ie ver....

of a discourse, nbe most common method of giving the im

reader is entering into the middle of thing- i" o begin a novel v:itk
either a name or a pronoun, both of those bein extro If cnj O« _.._..0

modern novel,
note that thi < lion of promises Only allows

This argument does not seem to apply to the some extent where more than two
premises are involved as topic.alioation chotce- in the

bo relevant (1.3. in the If-term eerie# rob! 1 "> om



to encode. In this 1 follow both the linguistic and - lei,

though protagonists of the latter codel take this view because of a
belief about the way images arc built up <"ich neither Clark nor myself
believe to be general enough to account for the effect.

In understanding the second promise the subject "as one major ter™

to perform : the integration of the new item into the representation formed

fromtl. .. .1 ... treaties. Ilia task has several tompone te t “ecog Itioi

of the new item, identification of the old iter, and its association 1th

the correct item to the representation. Tn addition there may be some

attempt to assess the absolute position on the dimension of the three

objects. Howsv r if the the atic choice ca b seei

way then the meriting of the second

should 1 se rely thematic.

Elsanhere 1 oscillate between t o i

purely thematic choice ard the

etc. if thi clolce "e u jistlfi

both a thematic choice

interpretation eeeme unlikely, a

more T am taking the second view

Both here .and in other work on this
a "mV 1r 4 r.d- v > 7" with.
usual

le

.ad in some cases,

-remise is, of itself, irrelevant and

Tn that ease mark!

ter retatl of arid j s (1) hat ;

marked form only leads to lon-ar e

i t hei er's =m ; (@
vhero the thematic c oice
of e —_.." lTute 1 ation.

subject the problem of eyncategarer.-

..eis t h menon WI r by the

arkednesa designations aro reversed due to their coifocaf on wit -

- 9" - n 1" :m ru-U r coneide....... 7 "
erktd, but we €a haw “tall dw. if" a S a "ratier el rt el l€€._.r."
This is an important problem in that it brings in questions about the

independence of linguistic knowledge from geuor.nl

It has implications also for the wav one constructs

experiments like the presonf one.

dimensions of the problem preclude thorough

T will tore

30
ate--1- for

an

..root



e w...aninate encdii -F" teood (i.e. he sc
till be coded the same -s the first since the now “to- «- acshed to be

ly ad led to the re = tatlon € "__ the Tfirsl remise).
nay not bo tho case if subjects employ some special local strategy to
solve the problem on®" do not use any normal process of linguistic
integration.

m ajor ar »ter likely " o »11 of thie le the use 0" pronouns.
The oral descriptions of pictures study showed that they are nreferred to
the definite article as - leans of referring to objects also referred to
in the preceding sentence. e last study showed that, or r sot F
stirdo sentences, the- load to more rapid cc-orehensior "*n they refer to
the object also refe..»" to in the evious sentence. They see" to be the

natural way to make anaphoric references between adjacent sentences

(whereas definite descriptions see to be a ... " "7nr - -"»e”"«ric
reference over a -renter interval), "hey lead d1so to a v°” clo™
listinetio e 1 old infor lon. This ii ally Indi wfed
by intonatio but this is availabl 1  _.____. * *

robably. .. ... Pt 1 in indieati and old inf  ition
m _mts tim 1 1 Ok« oo 1. rhi 1S« likely be eve

€eases »her ritte m  have up ive structure- e«
here "given" informati loee information iIn the sentence.

In the three term series problem the subject faced *fd 7P -1

pre’nise »ill bo look! ¢ "solve for" tl  iew it t it should therefore

help if the it h io, But this is e isual given/
new Structure so that tWo conflicting tend ;iee i -
that the theme has been previously mentioned, and to ns... 7V e

the new item, hie oconfliet ie r Ived if the
into n-...... i Wwe eeam - ' -

factor to be con"i iere1 <  tho « Iy whether the

noun phrase in the fi

The third experiment showed that the pronoun 1



supject of the satacs.  Inadditio  here *a ir tendengy!
experiment 3 for subsequent sentences to bo about the grar stical s-hjoct
of the sentence "receding then (the first noun ri th nnnsr’-e s-ntax but
t-r (m]"d NOUN witl _rtoed syntax). T1 here 1

easily soar, from a couple of' examples in wich on: controls for pr-; ’atic

expectations

6>gt x .... He showed us a picture he too’- on the Ser la!
-u3 mding 1 - w ah. 1t ] 1Inc  Lbly fierce.
Ou# 2 ... 189 vi irel

id Alfa - 00. Tt was bein"; driven by @ guy with a turta-
One mignt gxpect this tendency 10 lay a part in integrating the premises
in throe 1M series problems if croee-refe.. es
a pronon. It is possible thata 1 lars sl ice
but this seems lean likely® - in fact on0 reason for using M
to be the desire to talk about something other than the atioal subject
of the previous sentence,

mi ive lot i1 rocess wstion a

1u tenlooher, re hav i, faik R -
ac ------ @ 1 m” "isdeailad gplication though quite sinple
to formulate. Basically it hiINgES on t > et -
congruent with the question (recall te _ Is s model has us store the
m - mation fran the © 1...1 e ptt oo
see "able A); (@ if this succeed i Idirg
degree of the question (positive, conparative or syerlative).  IF either
o thee fails too question is aov “t=d
A list of some of the predictions which can bo derived "ron Clrr:* rcl

w1l able 10.

hiacussi on.

— ,plority Wl el » keKelf

as the grammatical subject rather than the grammatical object of -ontonco T,
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The present t’eory is rot directly concernod -ith tV question
wering ‘oc = However it does allow one to make s ie prediction).
Firstly there should be no eff ct of lexical marking in the exertion
since the decision as to vhich lexical item to use doer, not depend on
anything other than what the speaker is interested in and hence neither
unin == o Lnformatl 1 e " r ttive. Ifth to
premises are integrated into a unitary representation there should bo no
at all of any factor - except p rha 1 ihould
answered quicker if the new iter is the answer since this s likely to
beat iorefr the ubject” ition. hat strategy will be
adopted when the two premises are not fully integrated it is impossible
to say on the basis of the present theory. It does however allow one to
""edict that integration "ill he slower with names and hence these will

she- more interactions with other factors than will >N una.



Method

1. Subjects

43 first year undergraduate psychology students fulfill nr; a
course requirement.
They were divided into 4groujS . two groups attempted problems i which
Cross reference between the premises was by means of pronouns, and two

received problems in w ich it was by (s Mai 1als).

11 re c I of 1 - emales,

2. "atoriole.
Venial a were constructed on the basis of 40 bipolar Vioctive

pairs and 120 different first names (80 rale names in AC ad ".

1" -ht of the pairs of vords were used on the 3 ractice trials.
These are shorn in 1 ?endix O.

The members of all AO uairs -ere classed an marked or unraar’od in a

f informal fash! - ex >erimenl e i pick out
unmarked member of any pair by (l)intuitions as to which adjective wo ’ld
be used if one wanted to ask a neutral ue tion; (2) icl T the

abstract nouns associated with the two adjectives correctly denoted the

h - a "»Is. This categorisation was c-ac™e-" bp ai

other native SPeakers of British lish. - decided cae

were decided by reference to frequency : the lore fr ®r t19
. s 1 unmarked. 1

no doubt several proponents of semantic fonvUre t-eoi 1

correctnei.... m " R

both of w* "ch ar *ked. hi t rs are two 1 N

restricts one"s dssignation o

Isfy m________._..... cal oriteria, tl sines the r Buel "rs
is extremely small, the ranee of applicability of the concent is so email
as to ma e it uninter ti g; (@ Qreenb rg, 1 1 “view, »ints out
that there is often no clear basis other than frequency for cateCorisiiv

the TWO member, of a pair as marksd/unmarksd, but that w. «h»ld nevsrth*



\Vithod

1. Subjects
AS First ycr- undergraduate pSYChO'Ogy students fquIIIIng a
course requirement.
livided - wgr ie : two groups attempted irobleme in which
cross reference between the premises Was by means Of pronouns, and two
received problems in which It wib by mss (s wmai - Is).

All groups were e 1 of 1 b id females,

2. "atoriuls.
Materials were constructed on the basis of ADbipolar adjective

pairs and 120 (ifferent first names ¢so ale names and a0 tie).

rMyht of the pairs of words were used o the 3 practice trials.
These are shorn in A >endis C.

The members of all AO pairs -ere classed as m-r*-rd or unmarked in a

_v. informal f hion. el —  catl  ted to )ia out
unmarked member of any pair by (1)intUitioNs as t0 which adjective would
be usod if one wanted to aek a NeUtral 5
abstract nouns associated with the two adjective- correctly denoted the

= .ansion 85 @ -hole. This categorisation was checked by as

e - «  "~puted or lecided e ..
dicidsd by rsfs rsice t> ir»qi ney « th..... tr
BN i_.  lunmar J. e 1 L " rarbitrar strategy

no doubt several aroponents of se-antic feature t cor ™ 01

a0otoo N ...... 1 , erh . " z - ®

both of which are marl ed. To thl t «o e - (.

restricts one"s designation of aarked/unsarked to th » i ih
satisfy all ti j! loal Cri tsria, t i;;0s the

is extremely small, the range of applicability of the c-ncent is so small
as to make It uninterestin-; (2) Greenberg, 1 1 rPV 2?2101 r

that there is often no clear basis other than frequency for categorising

the two members of a pair as markod/unmarked, but that we shoul never ..o
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less preserve the distinction because of relevance to so many different
linguistic phenomena. Table 7 1:>tr all -3 wee
experimental trials together with their designation W™?-ed./unraitffced),
the mean HT to them in the first premise as"” their Lor-e - »sine Count
frequency (Thorndike and borge, 1944). Of the 31 pairs 34 have the
unmarked member more frequent than the marked. The correlation of tl 8
fre...Cy of narked and unmarked members of each pair 1 f m 0,48
(df 30, -*0.01).
The materials were constructed in the following way. Firstly two

male names and one female name were assigned to each of the 32 a ”;?active

- t random. - - < litab] ras found t rith the adjecti -
if the adjective co Id ot 1l lied t people. th* .....

for an extra noun for big/small since poonle can ho s d to he bi "or J an/

smaller than one another) but 3 i ‘el oprl
1 30 M *den" ... le case, MNev ! * “n
longer than Helen"s. " r* is longer than I Ille"a. Whose is longeetl”

Because of the need to have an unambiguous pronoun reference in the second
premise the first premises always mention one male an® one female (the
rerson referred to for the first time a t"e -ocon "'a [o]
arbitrarily, always male),

Having constructed 32 sets of name, adjective, (additional noun)
combinations 4 nroblems were made up for each of tie
from these - assignment of wroblem type to the name ote. sots bo".rw at
random. Half of the problems for each premise combination received
marked question, half tie unm- m:ed.

next a second list was constructed using the sa e 32 an™, " ec
(additional noun) sets. Again problems were constructed by nr i ""in-
premise combinations randomly to these, but wi a -is
any combination had had a marked first nrorad.se in the first set U ~"st
have an unmarked first mromi-"<e in the secon 1

Finally two more lists were mado, the ea e as 1Jsts 1



in*-te-d of having nair.es throughout, list"- 3 nnJ A ha" pronouns to
cross-ref-" betwce” sentences.

The 8 practice problems were constructed #ron a further 8 adjective,
name, (additional noun) nets and consisted of a random selection of 8 of
the IP possible nroblens, half of them with pronouns. This set was used
for all subjects.

3. ""uaratus and Procedure

Problems were -esented on a CPT scree (GT40 visual dis "lay)
controlled by a TOP 11/45 cornuter. Saoh subject received the 8 practice
problems followed after a short broa’t (about 5" seco-ds) by the 32
experimental problems of one of the four sets. Order of presentation of
both practice and experimental trials war randomised separately for each
subject. There was an intertrial interval of ten seconds, A trial
started independently of S who was instructed to press a button when he
understood the FIrst premise. s eoon ash*
replaced immediately with the second premise. hi was replaced by the
question as soon as S had pressed the button to indicate he had understood
it. Then subjects thought they had the answer to the question they said
it aloud at the ' " .
reaponsea ware recorded. Subjectively, there lano leiha
the button and the sentence being replaced by the next sentence (or
-- if., la ueation). Th» * "Jaet a 3 - a cubiela wi
the CPT screen end a microphone throughout the experiment. Reaction
times for all three responses were taken by the computer from the button-
pressing, Accuracy information waa added from is au

Subjects had the experiment explained to t;em by the following
instructions:

"In this experiment you hove to solve a number o: lo. c1 froble
involving transitivity. A eimle example of such a problem is : >
n.<C|] whioh 1  ‘aataat? |In a* t .

are fully written out in ordinary English.



a1 | ted with the premiseo ono at a time. "hen you
y mderstand »¢ presa thé butteri to your righi. Afl
hive read both preciser tv’ indic?ye! that you bave understood the", you
«ili h ed Vith ¢ " . " ver thl irg] sane ti
*essi buti ~

you atart to ~ ea"-.

It is innortant that you shoul” tra to vor': & qutchly as posai.ble,
m- trying dl t void any  'ors,
go'.o errorn on thé side of ;olng too ‘'ast ' ore err

m ; too slow and making fewer errore.

You vili bo > hi ri 1 S >rt
a long one. TI »re vili h f ahout o ite 1 hlocks.
EERN - .itle i -tant tl 3 hould try t

ossihle?. In addltlon they vere strongl...............

Nr possibie Ny thé errycri viter.



Table 7. Adjectives =
of
?ro-mency.
Unmarked
Elective Tor*? Freouency
1 longer 5362
2 farther 1835
3 happier 1449
4 faster 514
5 tidier 42
6 wider 593
7 fatter 512
8 brighter 645
9 I'="hter 2387
10 cleaner 731
11 hotter 1006
12 smoother 346
13 " rper 324
14 wetter 319
15 fresher 551
16 wiser 420
17 tighter 264
18 sweeter 679
19 crisper 154
20 clearer 537
21 richer 656
22 stronger 770
23 deeper 881
24  heavier 680
25 healthier 207
26 harder 1909
27 dearer 1326
28 subtler 770
29  louder 214
30 commoner 568
31  harder 1909
32 tauter 36

a unit*- are mill!

Unmarked Adjoctives 1 - 16 from Oroups 1 and 3

them In the fir t ~remise and their Lorge Magazine Count

gconis,

her with the mea

a
Vean r?

3555

3624

2578

3224

2668

4499

3608

2829

3203

3641

3156

4056

3253

3730

3499

2767

4128

4010

4362

3599

3108

3228

3766

3743

3136

3323

3817

3320

3647

3775

4071
4576

Adjective

shorter
nearer
sadder
slower
sionnier
narrower
thinner
duller
darker
dirtier
colder
rougher
blunter
drier
staler
stupider
looser
sourer
so "pier
cloudier
poorer
weaker
shall oner
lighter
sicker
softer
cheaper
cruder
softer
rarer
easier

slacker

w

“*arked

T.o:’ye h"enuency

387
1338
202
434
20
391

646

1005
221
1092
294
26
592
46
144
274
102
13
20
837
276
104
2387
615
549
327
276
549
172
1077
30

213

Mean Of

3582
3766
2909
3572
2797
4066
2744
2908
3515
4038
3593
A"
3456
3502
4220
3250
3791
3790
4272
3502
2769
3570
3369
3370
2845
3292
3385
3020
4240
3537
3802
4467

(cont'A,)



"nr".-.ed Adjectives 17 - 37. fio:.. Groups 1 and 3
Unmarked Adjectives 17 - 33 from Groups 2 and 4
tar:od Adjectives 1-16 from Groups 2 (U 4.

Groups 2 and 4 dPP€al to be slower than Groups 1 and



Results

Results are In four sections:-
1. Reaction times to the first nremise.
2. Reaction [INeS t0 the second promise.
3. Reaction times to the question.
A_Rrrors.
All means are -mon in Table |
As usual N this thesis .all reaction times are used - no correction

beany made for errors,

2, eaj.l Prer.sf.
The mean tir-s for the different adjectives are riven in Tabl- 7,
—ion" with the frequency for each word in the Lorge Maganine Co
n Le based 24 101 I 12 eaol 0 ¥
.m- .t u >e - - " " >F the |1Jeetive
rather than the conditi ons as the 1-tter are no" evident to subjects at
this point. Overall means for the marked and unmarked adjectives are
identical ; 3533 milliseconds. This 1s
frequency 0f the unmanned iter s (for’ 24 of the 3 T~ "I'n
brismo e uint, J onignty  dfiemt - "2, -V,
Hot surprisingly therefore there It? N0 cOrrelation o* reaction tin" ™it’l

frequency ¢ = -o.01 f0r w ... = uid r =»0,10 for [l

However here IS @ Strong correlation between the reaction time for the
unmarked terms heir <.ro¢ terns | e F
The freauency of m"r’:ed terrrs ccrrelates 1th the re" 1€ °-
correseondins unmarked : p = 0,48,
2.The Second Prar.rise.

These reaction ti res were analysed by soars of - four factor nr-lysis
of variance with mar’iny of the first proa so, 10
premise and position of the new item in the second premise (theme or rheme)

ns Within subjects factor’s and pronoun/name as - ">*tW9e

full --—- -csulto are given in Table q and - li*t ol



Tnble § : Three Tern & le

2nd.

Pronouns:

Nanos:

Question results.

Question
Pronouns: unmarked
marked
is unmarked
marked
Total “ines.
Pronouns: unmarked
marked
narked
Errors
Pronouns: unnorked
narked
lia Bas i1....k ~
marked

a As elsewhere

rre:rl-e Penults.

Pr' J

A>B *B .>B
C>A C>B ’<

3087 4433 4001
3634 4384 3924
1794 2492 2344
2185 2410 2531
1935 2959 2316
2086 2747 2437
3278 10353 9823
3947 10249 10353
8902 11314 9478
9869 10389 9727
.041 .533 .5

.083 .333 .208
.083 .208 .533
167 .541 .041

denotes an unmarked

14.1

3436

3736

2682

2205

2586

2032

9878

9173

9436

9576

.25

.25

.541

.292

torn,

_ 9
2 rse to; "innt-"ons.

A>B ".<8 A> B
8>0 A>C A<C
4008 4630 4329
3571 4484 4095
2913 3140 2714
2179 2505 3207
2427 2955 2712
1956 2360 3227

10072 11251 10882
9895 10233 11071
9208 In7P5 10370
8955 9680 11022
416 .666 .583
.208 .5 .708
5 .583 ,666
.125 .333 .75

a r.ortod tor

A«B

3«C

4631

4048

2595

2634

2608

2368

12053

10750

9767

10330

1.083

.666

.666

.016



Tihie 9 : Three Terv Series Preblef

Subjects
A Pronoun

B Question
Mar ing.

C 1st. Pro:™..
arid

D 2na. "rem.

Mar Lng.

E New Item
Position.

AB
AC
AD
AE
BC
BD
3E
CD
CE
L5 |
ABC
ABD
ABE
ACD
ACE
APE
BCD
BCE
BDE
CDE
ABCD
ABCE
ABDE
ACDE
BCDE

ABCDE

df

A7 ,46

1,46

1,46

2nd.
Pre:.r ce

«*e14.27

0.15
0.43

*4.42

«**24 .69
0.40

0.94

0.21

0.02

Question
RT

*5.54
*7.22
2.25

***16.97
0.58
0.99
0.37
3.59

* 6.42
3.26
0.54

***18.84

* 5.31
1.17
0.20
0.00
0,58
1.60
0.03

3.24

**10.93
0.02
0,00
0.14
0.87
0.11
0.72

0.02

211

Total Pn 'rrors

e=11.:8
* 4.47

***16.85
1.70

0.30

«* 9.35

1.47
***20.90
0.72
«* 8.14
0.46
2.29
0.61
0,12

0.31

0.73
0.35

0.97



5000 PRONOUNS

second premise



of si-uir.cant F-fecto.

. -7 t~ 1,46 = 140 WA
-A?ED) Ly
A229 3831
*0.01
POSINION F1,A6 = 9-66>
EIRST SECOND
3329 4230
F =4.42, P<n.(b
1,46
pT~Th SECOND
PTIOTTOIN 3739 iz
JVE 3910 4949
Jgg - “eJgg  gM......... )

17 1 ppip 'J pi?

marked

SECCHI NVFKED 3963

PREMTE UNMARKED 4495



with moans if given in TSable 1°. "h" followin™* effects reache>1
signifiennee:-
(=.IPosition of tle T" ~eRT are significantly shorter if the new it

is theme of t| second mi« (71 %0 - n.86, hi le

3

to effects reported by hoth Huttenlocher end clark. T- the pres

mean times for New Itei fir 1 New 1 Sec« 2 i. and
423 isec., liffer : of 4)] sec. B s r»suit is c led by an
interaction between the new item position factor - ' the ronour, factor
(rl 46 - 4.42, ><0.05). Mthough there is a 673 msec, advantage of
having the new ItEM First where a pronoun is used (3739 . ve, 4412
v.nth names this is reduced to only 1 s c. «>13 J. e. 4049

(b)FIrrt Promise ""rktn'™. RTS are ub t tlally low " d firal

jaar i1 : 3831 jsec. vs. 4229 iec., i1 iiffar nee of 313 sec. -
Na 2 < 0.0001). i jonfounded by sc Id 1 > "m°of
fir - urki 1 second | -k -

second "'remise is narked tnen there -s ritere ~i'feronce petigen Mr e

r e [ ] rk ”on (4087 sC. " e
~ked) . loi ever if the second remise 1
considerable iiffer e ~ »rl nd arkel -
opposite dl m jtio (44°? mjec, ai < *Rec* 1

On|y theme four result? reached significance though there wore =0

other effects almost reaching significance
¢y Position of the ffem Ttea ~ ™.r*t Jfrrdec.

Premis_g___rp_g_r:_lfj_rlg.. 71‘40 = 3.63,
(I1) Pronoun/Nano < Rost tion of the ."g3—— 1 - —
"econd Premise markin®. N = 3.51,
Given the small sine of these effects, as well as the fairly large
number of 7 teNts carried 0Ut, no discussion "ill oc *-vcl

results.

3. Tho Question

fheso reaction times wore analysed by  n- Of & five factor amlysis



50001 PRONOUNS

4000-

msec.

Figure 4  Experiment 5: reaction times to the question



1T ?2.11 : Questions tUet of Significant | I (3 T

- T
1,46 5.34, ><0.05
~
VATvrem U v
2442 2593
PPTTSF F1)46 = 7.22, r,«0.05
MARKED UNMARKED
2597 2433
NE™” ITEM POSTTIOIT - 16,97, p~0.00lI
TEST DECO*"NT
2378 2650
“VT-NTTN-  --mm-mt-"— T_.. e - F1 146 ,42, < N\
FITS*"1 PDF"TCE
**"EKED unma';t™"
NEWA 417 2476
QUESTION !
UNMAP* "ED 2785 2401
VT I —E-———-1 " T 193¢ Fi = 18.84,
n:, -y EL
MARKED T "a prren
SECOND =MTFD 2464 2686
PPFMT T  TJTTVA.PKED 2729 2190
— ] T " e 1(,r m-.31, p«
FI*"6? PPEMTSF
MAPTCFD TITTMVIXED
Irar ITEM WEST 2547 2209
POSITION SECON9 2646 2607
jrp-iv. POfITMIOF
Fq A& 10«03, <0.01.
1,46
Yo i i FTTT SECOND PETTT-F
"ARKED e \p Ffd
MARKED 2302 2357
Question
UNMAN ICED 2432 ”NT73
DECONI™ SECOND FET DSE
MANNED UNMANNED
< MANNED 2359 2250
1U ACTION

UNMARKED 2653 2359
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(el

of variance vrith question marking, narking of the first premise, marking
of the second premise and position of the new item in the second premise
»o within subjects factors and the means of cross referring between
premises as a between subjects factor. The full MOWA results are
in Table ~ and a list of significant effects with neans is given Ln
Table 11. The following results reached significance
Question Marking. Reaction times are significantly shorter if the

el > =m > vl @?., » - 5.54, r<r.05). Tn fact thi >1

to ho partly due to an interaction between uestion Jiarkin; an First

ee'ji- ofF a rhich seems be du
1,46
fact that the combination marked first premies, unmarked 1 tal -
- a- rm m m  >ther three ... IWL1: ties w!i 1 are

all quite similar.

First Promise Marking- RTs are sh< m

(2397 msec, Ve, 2438 msec) (?x A - T.22, < e»>e o Xt
*s partly due to the i - ienti 1in (@)-

New Position. RT  ........... "

in the second remise (a, *18» 7, P4 e @ e

Sreatly redu i whs 1 first - * " .- "< 79 18 e*

between new item Ffirst and nev; item second) compared to when at as

rked (where there is a difference of 458 'c.1.

a significant interaction between First Precise "emr:in a J T-°
Position (Fl,I-D: 5.31, p*P.05).

Plj Mnrifinfi X Second Pr Ise .. Jhis is a very
offset (F, .. m 18,84, p<*0.001).

narked the same (1190 arc. for both unm”* 7434 msec.

........... #d with 268« j, '< umtma e *

unmarked) .

Question r Second Premise Marking xj

i. - nifi.. n * 011 -1 <fm6 - 10.93). a e t. " *

having the now item first is restricted cl “fy n t 1

223



12000

11000 -

msec.

10000

9000'

8000
premise A > B

pair: ¢ > A

KEY: Q unmarked question

Figure 5 ryporimgnt 5: total

each problem

.NAME

A marked question

reaction times to



. ) . Al H
Trble. 12 : Eotal T"os : Hot of H .2 E"g-in (o1 - -
77"~ ppp*/T 1 TIATIrm. .- - |
*1,46 = - =
MAJTTCID TITe\PEFD
10355 9803
SNCON~ PPFNI”p r"A™-TNG v .
| fa5 4-47, ~<".05
MARKED THE tificoi)
10233 9925
TSIV T'1%;: POSITION = =
1,46 - 16-85, 540. 3
TACAp SFCOND
0763 10390
1 1,46 ~ 9 5- tX0.03
TIPSt SFCCFP
PPONONN 0669 10776
IAME 9867 10390
s ™
TTNO X t-m _i2-12. 1.46 710
maeitd duat"t P
MAPUTO 10047 9079
ONFST10N
UNMARKED 10663 n627
EIEST PTT-ETSE MAE"/T7T- x SNCONP p~ nrTpp :vp=t™g % /r = 20.90,
M4 b EMisE
MARKED UNMARKED
SECOND MARKED 10126 10341
PREMISE UNMAPKED 1C584 9266

SECOND P’ETOP "MIV*Trr. - im

"ATAST

SECOND MAPPED 9686

F T tce UNILAP""ED 9850

1%nn r nT"e"NT

KINF TpT

SECOND

10780

10000

,r =814, <"

ecj

ri40.001

.01



marting of tI- question oxrl the “econ”™ rendre is confront (ir e«
cnse the effect is amoi €50c  ieo.). r son ru

effect SBEANB to disappear (2419 isec. for new Ffirst, 2454 nsec, for new
10

rowond).” It 1 perl aps worth beard tl ver tl
premiss and the luesti l...e I nt and the new item is first th<
m=s answer. But whenever they are not...........
Similarly w .. r th - 1 sec
an(i tZev ore congruent then the ne": item i" not th? «rower but whenever

the new item is second and they "re no congruent J eo t.0no | - in

&, It is po 1M IT SSpi

] ic amse  whetl  >rnot it d  »answer.

4. ~otal ”’moO.

There were analy—" ~*th the s«:ie factors ns the «uest* on tin-s.
Bull resures are presented in ™cMc 8 1 701"t of -ni ¢- 1
ml h me"ne i1 ;iven in Table 12.
significar.ce:-
(-VV r-1 "her.iino I"7rlrr.g. There was a mean advantag
the firei -smise unmarked. Ighly significant il B
p<0.01).
(h)3eeond Premi ne Marlin**.  There was a m
having the secn 1 ¢ 1 A
(c)®V iter Position. BTs weire #22 »sec, S

ite - "/as first (’?1’4,5 =16.85, -*n. "D.

(dIPronounAamp * Wew ltem Position. Phe adva age
first 1 *sa “ouns (1107
nsec. F, .. = 9.35, <0.01).
) Ty p )
(onuestlon marking x First Preud.se m™lag . Th# ««priority with the first
premise unmarked 1: much reduced if the que-tion 1

compared With 103# mese, when the question i- u® <1

_ I N ( the relevant table.
10. This may well bo on overs* eilifica j=am :
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Figure 6 Experiment 5: mean number of errors for

each problem type



Tnble 13 : Error pP-t-

TFXT °r"rr NVyiT"G

oreor i ?- e—=m-

TT TTF POSITIQU

SECO”P MARKED

PRRMTSE TIT™IV.7T)

SFCOTTP IMT"KA™

PREMISE DNMAEEED

OTTESTION MARKED

SECOND MARKED

PREMISE UNMARKED

QUESTION UNMARKED

SECON™ MARKED

PREMISE UNMARKED

: List of Significant Effecti

E, ,, - 10,57, '<0.01
MARKED TIRPIT™r il
0.51 0.38
y - 15.51. «0.0
1,46 TP
KARKFD TM.W. 3D
0.54 0.35
<0.001
FI,46 = 3?2°29>
FIRST SECOND
0,32 0.57
P Api
Tjiyigrp pnr’[] ¢
*TR\_RKD TIRAADT]TID
0.54 0.49
0.55 0.22
a 12.00, p<
mFer Ty
"?TTPTL SFCOND
0.36 0#72
0.29 0.42
———imr, V. n_. T'o- POSITION
n -19.94, p
1,40
NTAST SFCCWD
0_26 0.83
0.34 0.30
TP/ TTFM
FIRST HRCOTTD
0.47 0.61
0.23 0.54



peo-toun/ nait: X — T o <« mnm o —- Tim s tttqg-

= «.72, ?4~.05.

PEONOUN

QUESTION MARKED

EINST SECOND
SECOND MANNED 0.23 0-.69
PREMISE UNMARKED 0.21 Q.35
CUESTION UNMARKED n’; Tfpi4
msn SECOND
second marked 0.37 0.56
PREMISE TTTr «-r~ 0.31 0.54
TDF JTpv-
QUESTION MARKED v
EIEST SECOND
SECOND "'V "ED 0.27 0.93
PREMISE UNMARKED 0.48 0.25
1 1 Ay
CUESTION UNMVM®ED g YT7H
EIEST SECOND
SECOND MARKED 0,56 0.67
PREMISE UNTtIRKED 0.15 0.54
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,.PI - mm mm- = --cond Premli King.

T

-arod the same lead? to shorter ~"n - thor -h -ore so if hot -re unnar od.
Thie t\omay Interaction is highly significant  ({ .. «20.90, < . D.
Second Premise esmf-rHr-: r T - Position. If the lev it first

t—< - IS little difference between ark 1 and unmarked sec ‘end
(ac:tLaIIy164nsec, in favour of the marked). If it is second

are MUAN shorter 1O the unmarked (by 780 tree.).

Errors.

rall the ....... 21 t uite high 1ut so...al3

earlier reful s. __.__.. r« i lysed 1 »

ITs. This »»ant that only 3 noesihlo scorer could bo derived fro - enc’=
subject for e..1 ‘obl< (via. 3,1 a 2). i " <l
....... «l__cura . wever | present i n

for the cake of completeness. It in fact fives little

-, ré d or leM
relationship between error rate and IT I will therefore mot. ro Into
dse lat fu " (A n r significant effee

»iven in Table 13).



Discussion

<m,0 First Prerlse

fog results from the first premise tines rove™l no difference
between marked and unmarked ter Phis ie scord with Huttenlochera
model : she orodicts an average of two operations "or both marked and
unmarked first premises. However the model itself makes no real sense
if we consider it in this wry fo~ the very first test stew in the model
- -n . . e i and ut it 1 " selble t tell this until
the second premise - bee ..... ed. t that, gii
subjects simply store the first premise in its surface for-, until the
second promise is coded. However Huttenlocher®e experimental technique,
in which "he asks subjects question:- about the first “re -.re beaore
presenting the second promise, makes it rather unlikely that subjects would
hold the first premise in surface form - at least in "-r expe- men...
Furthermore, even given the second premise, this first tost either
(i) assumes that the whole operation which we are here tryin : to model
has already been carried out, since the only fully accurate wthod of
discovering whether t 1 - “«jbored or rot is to figure out

all the object.- go in one’s Imaginary di lay; * (11)
always work if one simply uses the method of seeinr whether the subject

of the first sentence is referred to in the second as a means of testing

for end>anel orin - (Af it occ ra In both tl

if not, it -s). (Phla d work bee

ordered sets®) Sven if one can avoid those problems .
this first premise data hardly constitutes stronr an

is bore merely predicting no difference between the two seta of adject!

The failure to find an effect clearly goes contrary to Clark’s f eory

his model predicts four operations for each lexically

but only three for premiaaa with »marked relatlona... - =

R . ) nay bo bocause the items
provide no support for such an hypotheais.

-v one can merely
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restate the ooint -ode »lre?/.;" that although th”~r? ire dubious cases,
unless one can find a fairly broad saranle of vo.-kcd/unm-->-/". naira, the
whole distinction is rather pointless« Tv. addition, of course, the results
for c 1 lon do a Inei "feets. So why not
here? The answer may lie | the : sosparison of any

word vdth its unmarked partner is a between subjects one comparing Troves
\ and 2 with Groups 3 and 4. Kb it happens "mo pr 1 and 2 ar c

faster and any effect of mar’-ing would be easily swe.-.ped hr this apparently
random ff ot. Certainly the failure to find a marking effect

to the present 1 Jlark's

weakest nossible confirmation o’ Huttenlocher'e account

unreasonable to blare the failure to produce an effect on the weakness 0~

the szpsrimental design at this point. The desi —+ was used ' o to
............ egy L : ly ver ueing € «elation mo
N o iment ich risked thi esibility i -der lore more fully

lexical mar*dng ejects in the first premise would seer to be necessary
though.
Tee Second Preraise

Table 14 gives some selected predictions from both the Clar- av!

Huttenlocher models, as formulated by Johnson-Laird, m t r.s of

wa........ . mma of varianew ‘for

models correctly predict that TTs woul mhe s orte........... -a
therei tii siooid iss. Botl tluecm'

interaction involvin'- new itsm pOSitiOﬂ, first i

premise marking, but thsir irod ot ons a r

et...tion, si... "..esss , Jt foil« t ®m » " "" *

model comes much nearer to predicting the results than wuttsnlocher's
predicting the direction of the effects when the now item in Irnt to

accurately though incorrectly predicting a simnle deflcit

. «a hi in ’'lIl the results look
eemiss |Is marked tl

.y-»l.. U nooks as thoagl'
s COMilex 1 " idsl 's ots.
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Table 14 | Predictions from 5 = —naird*s VEISI s
and T.r-€ waels fAr tho socor ™ Jre-rs- tl r.-.

Figures are hyrotl.o«?l* red numbers Of operations els,
First Premise Markin/:

Marked Unmarked
Linguistic 24 24
Pew Iter Positior
2Arst Second
Linguistic 22 26
Model onage 2 %
Second Premise Mar'd.ng
Marked Unmarked
Linguistic 26 22
Model  1mage A 34
First Premise Markin®- X _"eco—' Troli.se nri-in-;
First Pronise - Marked Unmarked
Second Premise . Marked Unmarked marked  unmarked
Linguistic 12 12 14 10
Model Image 17 17 17 17
*lrst Premise Markin' X Met Ttem Position : uecon’ Premise <"-rd.n-
Mrst  First Premise - Marked Unmarked
Second Premise :  ark * unmar "arked  Unmarked
Linguistic 5 6 ! A
Image 8 8 1
New Second
Linguistic ! 6 7 6
10

Image



the use of @ pronoun Or name to crossrefer hetwee", remises interacts
wit", all these three Other factors (although the result as only

rificant at the P<o.1 level), Kethe two models are formulated by
«Johnson-Laird they operate in precisely the cein fa-' on e other reference
is by means of names O Pronouns so that this result jrovides counter-
evidence t0 DOth model.- as formulated by him. However T ill id 10
this resutt furtner SINCE it . 50 small ana probably unreliable, save to
note that I it Were to 1-ove 'eVable bot" models would need extend’,ng
tod EEE" . g C

0 iy r 1 tB sdel jredid 1 substantial interaction between the
first and second, PIOMIse marking factors (the image model predicting no
effect QUE to either factOr as well as no interaction - s  fabl I1d).
His model predicts that both are -sen unmar>, d 0rsht to he easier <ban
both marked as Well as first narked, second unnrrkcd (whieh ought to be
about the same aS one another), while these two ov.-ht to bo easier than
first unmarked, secOn’ marked.. Xu -act the first of "ese averages -bout
4jo 0, Toster thi H -
are in turn about ACO 2., fester t -
instead 0J the first unmarked,

rked, larked casi .
difference.

Alone with this interaction there i- a s~ 2 - «n
first premise Narking with those problems havin- a tr bed first remise
taking significantly [0N-0r then th0a0 having

The predictions T have derived fro Jol

linguistic and image models State that there should be no simple effect.

of thi mfactor. Boti f them Bt " *

As already noted it is not possible to predict re ”c °©
effeota “varyl " hod f cr
ata. clesrly 1

if they are to cono with this.



1T Yrc concentrate on the procone of integratioi of the t
and the reasons for using the various linguistic devices which are
available then we can begin to make more ~"nse of the data. Tn the
introduction to this chapter we stressed the importance for the subject
of finding where the third item goes - in "uttenlocher"s terminology
"solving for" that item, Because the subject is focussing his attenti a
on the new item it helps him if this is thematic - V.t only, wc sa"d, if
he can easily see that the usual distribution of new and ol” information
in the sentence does not hoi i. Pi...mne [l Identification of new and
old information much ossiar - particularly with sequentially presented
sentences where it is not possible to look back and match the names
a-a: not i- "o _.." - ““"re. idccordi 1....... 7T »0t to
find the advantage of having the new item first to be uch. "roster when
pronouns are used to cross-refer.

vantage is only 130 c. withn , ut 673 sss.

pronouns,

A second factor is whether the prono-m in the seco-d premise refers

to the subject or object of the first premise. On the basis of the oral

description of pictures study it seems likely that when the pronoun refers

to the same object as the subject of the preview C._-
shorter than when it refers to the same th”nr - "r n
latter is a much less frequent collocation). -ough t*7 r no. t ."ec

explicitly in the analysta it appears to be confirmed by ne F
the pronoun is cOreferential with the subject no”"
U »T la 3883 msec, compared with *361
ccrofcrcntial with ™ teas# (adif....® Vo
The corr ling ft " " 3988 so* " d 3985 i
This is a rather convincing difference.
The present theory also loads one to predict

promise marking since this cannot be (or rather

a topicalisation choice and is most likely a way of conveyin™- information

235



236

Table 15 Selected arodictionc from olark™s ov >> .. -- lei as

for- oot

fpi 3 are total nun sr f per! 3.

First Premise Marlin™*
Harked Unmarked

30 30

m"eucst"lon Marking

"Marked Unmarked

30 30
Few Item Position
First Second
26 34

Ib"rot Premise Marking *' Sccon*1 Dremise

First Proi -e

"arked Unmarked
Second Marked 14 16
Premise Unmarked 16 14

First Premise Parking x Question a in

First Promise
Marked Umr-ked

Question Marked

Unmarked

First Premise Marking r "Tew Item Position

First Premise

Marked Unmarked
_ _ 2 13
Nevi First w3
17

Item Second

First Premise Marking x Quostion Marking X "ev; : e

_ _ ”ov: Tte Second First Premise
Nevi Item First First Premise

Marked Unmarked
Marked Unmar .cd

Question Marked

Unmarked
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about the absolute Positions of the various ObjECtS on th" relevant

* %

dimension. choice of the marked or unmarked nd<active in the second

is ass 1 fi 1c, hould 1
8ir-iie effect of second [EMISE marking. B edict!
opposite to those of the linguistic -odd an™ hot™ are orted (though
obviously ....rt for the latter . Weak). t "model*

does-not enable one 10 predict the interaction which if seen to occur
between Tfirst premise mark! . _._.._..... emiee marking, ut ewm
not clear evidence against it. If on hat! vin

premises marked differently l€ads to longer TVs then  r, together

assumption tat firi t In 1 -1- rate s
takes longer if in the marked form, sives the T T
the fir "l two 1 1 sat hoc.

The Question

w_c reaction time results [TOM the question arc remarkably similar
to those from the second Promise. w1 0f the effects -«leh proved
significant in the analysis Of the second nromiso data were a- n
significant in the (uUestion data with the sole exception of the interact-'on
between the now IteM position and the method of crosereferrin -ww ch fa Is
hert ef | | fi- Tl effect is still ma
superiority with the NEW item first is still much -renter with pronouns
(413 ie.) o withn - (18 eo0.). " R R 1 "
question times which could NaVe been resent in the .second
comprehension times but WaS not, IS a tendency
premise unmarked to be solved more quickly ~ -
only if the new item is first in the second ''re
explanation for this result and am inclined to — 1 r

(this result incidentally would not be predicted ON " hisk o 3l

model - see T~ble 15).



n tendency for the marked question to be res ended to c-ea th-"n the
unmarked; a tendency for RTe to be lon jer i * V-« ft
?nd the ouestion unmar’od (all the other three combinations of then" two

yield m jhly 1d]-m 3l sa); thirdly, a .... ¢ jplex 1 ! Tactio
between second premise ..Kking, q ing and " oaltlon.
"ken the new i.ben ir first in the second re " -e there "cons to = little
eff ct of question or secon emi __. li
noticeably longer when the second premise an-’ question a-e rt Ma-

rked the  _._..... LFf »ntly Lel tecond
unmarked, questio- oa-e " m * ee__mmmm moOrt.
Huttenlocher®s model of course nrovides no account of question
waring. Clark"s model is much more explicit

the number of operations which it indicates should be Performed, vith
”mn. Table 1o rives the total number of operations >erformed for each -
the results which is significant on the analysis of variance. ~Te model
gives correct predictions for the ef.oct of e~ C.
second premise and also for the interaction between fvast 8 nrr e
and second nreais’ mar’dnr (longer a if tno a= arld iifpare itly).
M1 the other pr llctio ® clearly fal<
main effect of first -»remise marking or question <«arkv.n: but u -t
narked nue-
model predi

_ - - . S0 markin* an’ -0000-1 pro-Ise
marking similar to that between Ffirst -"remise OI’k P

238
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three tern eerier problem is viewed \s "test-c ™ e a ore -enera?,
polel and no attempt is made to provide a co piete ode? for thJs
particular task. We are interested in how sons fairly general
Oflanguage » | mll -n chiin d
Desnite this some sup -estions were made as to what one might expect from
the question times. In particular tl agreater " ration
hematic 1 " Bond " cted to 1

more easily addrcs.~\ble representation and so to foster "eaction times

won. Shi - :l&rl r e

e - position effect. jond predictl
effects would be evident when the new item is first in the second remise
because once the integrated representation da stored it is as encil”
addressable by the marked as th 1 question.
">me out by the fact that there is - 20 so. .. *

the marked and unmarked question when the new Item is second i” no
eecond premise but only a 99 msec, differ«
forms when the new non is Tfirst. Towever this is only weak confirmation.
The final prediction was that responses soul he ap -rec”-olv o 1I.
the new item was the answer as this is the i-° n t &< T
A -0 ffect wj dieted to he gr
when the now item is second in the second premise ns subjects would then
have difficulty integrating it into the representation iox~ " "or

first premise and might still he focussing on its position V ile processing

th- ... 1ion. Both ¢l .

fast r - th. - 1 - »«e " 1L" jeff,ctl

larger when the new item is second in the second promise (it is 115 nsec.
with the new Item fi and *05 >ee. .......... 1 " “
L n *od nArl nV,O not ear, Xy

renaininc: effects in the data were not Er’b(ljlo

explained on the basis o~ the nresent model.

The data on total reaction times as well as the error d--a >1 <

overall picture so little that in the interests of economy



discussion of then. Suffice it to Fry that &.? results risai ficant on

both the other analyses (i. >. second “emie " d leetlon ti e)
aro signifierat on both of theso and the tuo o¥ :e- Its of the t\->n
alyaia ( n" superiority with the narked que

peculiar first premise mark!._..__. ew it p dti 1 interact!

present in neithor. In addition there is an effect present in both which
nt i dther fd two earlier 3 . hi o Ll

f second prend larking t ... irenee to HT if d

- . -, - . icase 1 \ ich 1 ser if the i n

This is interpretable in terms h 1

topicalisatton principle

if there is on obvious reason for having a particular iter, as there then

U egard lexical arldng, if t1 > "TTYM



Conclusions

These (atd provide very litt] sort for 1 oe el
is desnite the fact that tne content of the premises is, for tl e most
part, easily imagined and [uite "coi :re e", ide
different terns ought to Nave prevented strate'v forr-tior to a certain
extent. Also the number Of trials used is for from ;reat compared
some earlier €Xperiments (see Introduction to this er ;ri..it). Totl
these facts ought t0 l0ad to "at” relatively amenable to treatment by
the image model, recordin- {0 Johnson-l.s'rd. Tiey clearly do ot. ml”
the importance of the position 0’ the n r ir. vor 10C - - nre”'ae
provides cleo” support fOr the imc.ro model, an’ hia also sv sorts hot"
alternatives, furthermore the use of 1 0 er -r
noticeable effect - and ong which ie not
combinations. IN particutaf th preeenc faction betw
m“thod of cross-referring and the position of the new item In ho r.ecoir
18t u smce « ' i 111 - r*

fCeivod ret o eeo’ iret : " om'm 1 5 "r
model, on the other hand, ie not e tirely Uecredi d by he
present experiment though there appears to be ore involved than a-s
model can account fOr. Tt ould hav bee pcesibl Aer hi »=1to

account for imple effec i t|

if pronouns had been found to produce d Simple f.-c'l

board this could have been attributed to €aSier mer-ir of H sos
itl o o Ject. " rver ie uld
1 fk"s model, li ] f 1« th inter sti bet

the new noun and method of croesre faronce, and this see; « we 0. ...
fit into Clarkl« model. In addition to this a gooi
against the predictions of this model &as, formulate™- by 7 80n-

The results generally provide support for the 10

been putting fon 1. Ther

sentence is important and that this Js related to the distribution of new



and old Information In the sentence! " " - performance

new Iltem Is first 1 s remise It t

. the

subjects ability to distinguish ne - from ol " informa“lon - somethin”:
which is obviously ~reatly aided by the USE€ of pronouns (eSpeCia”y in
the nresent situation where different n~«es al€ - ed in ever:* proble—-

and subjects have difficulty remembering them). There al

support for the ODServation first made in the oral description of pictures

study that the nodar Subject of a sentence is the noun “ore likely to he

wronominalised in the SUDSequent sentence (from t’n "act that Ts are

much lonror when the pronoun refers to the sane object as ;le socor- noun

of the previous premise),

Tf we are correct in assuming that h vi
to more rapid integration, then there is a little evidence to r -at
that the integrated representation 1- neutral in t’at question
makes very little difference there, but a big difference in ->-t looks
like the un-intograte”l case.

finally, anote of caa . T U sussi o v 1«
tender —..... the! .pose is to pr viie Senerali »d account
of the three term series problem in all its forms at

judged then on that basis. On that basis both the image and linguistic

models are plainly inadequate. But the evidence resented in t’-s chapter

coul w - metwWily be - n1 thrway. - 9 1
.gq-M ff*rently li living three-
onth...1ty adj ctives, 1 b ’

the objects desocihed ale, and € on.

in e_ ice = Jhnson-Lai rf's) thel e« ~

two atr< wlee for -fferent situations,

experiment were much more varied than

to the formulation CF thoe. model . Hene. > T«e _p* " "
and it is not surprising so little evidence was found

todeli. on 1 ther 1 1, of oouree, T ai ole
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have -iven of performance in tl - present eener”mont in rather r.orc then
an account Of d local strategy. Tt ir based upon a general -odol of how
Information is structured in sentences. As it stands " is incomplete
as an account Of performance in three term series a:: -rimonte since so
little attention is paid to local strategies a undoubtedly some
attention must be paid to -hero. Tt is to be hoped

nature 0f the "Model" compensates for this deficiency.



have given of performance In the present evcerement in rather more than
an account of a local strategy. Tt i* based upon a oners! model of how
information is structured in sentences. As it stands It IS incomplete
as an account of performance in three term series O: orinente since SO
littlo attention *- paid t local strati ;i 1 Iy

attention must be paid to *one. Tt is tO be hoped that the more general

nature of the "model” compensates for this deficiency.
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Cha mm5 = Three Involvl loa of Tr

Declarative Hr. toneor

Almost all the experiments reported up to row have toon concerned
with the comprehension and production of copular sentences.

ir 2 ary al (1) to extend the research to cover some
as =cte o =a rather o c = "Heated ret of sentences : those involving
"transitive” verbs (2) to add ret another measurement technique to the
set of those used in the experl ients resented abov .
To take the second point first : alt) rag) ......... es, co prehensioi

- , J lgement latencies, and error rater provide a useful

of instruments for measuring difficulty ii i »ntenc , hey
tend to 1 txei Lvely gross«

w) it subject is doing in the verification tasl lex< "t -
asm intions e-<ich .arc only restricted <» a rath"-r loo- ray by the -mount
of tine a subject takes to res ond. Th<...obi le 1 ly - of
introducing nore T“grainl into the behaviour one observes. By thi*
we have to tie the theory to behaviour at rather more -Joints than at
present, and in order to do this vie need to develop a lore detailed picture
of what " actually occurring - we cannot bo content to 7
in an ad hoc way by cans of a dash of introspection "ore and a serin!:! n
of computer terminology Here.

T-o0 first step in that direction was the sem-ation of com rehension
fro., j ’--"icnt times. By increasing the sampling of th< 1
verification process a much richer Picture of the nos ible vita! -rocesses
involved was su _._ itsd.
revert to a sir.ale latency measurement of the verificat®™ >n -rocer.”, but see.
to obtain more information about the details o" the "-a' fa v tch " msub.iect
scans the picture - or, in Margsret Donaldson®"s terminology,
of tl Icture -. by recording subjects®™ eye movements
verification process. T) used is «1 ™1 fin

it is \Very eimple to use and did - al data - dal
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not, fit at all simply ir.to the picture which the reaction tine -lata
collected simultaneously produced,
Transit"vc re'"._tor.cer

Transitive sentences for" an altogether ricn® net than the --1?
relational sentence." used in L& eartier experiments (Hallida" IPR7 aa,

11 tar 10771). Amuch rarger ro..s of syst | tio s -

within the set of transitive verbs; for example the voice option (active
0r passive) is not available within relational sentences. Tr. "act f-e
xacl o of tra isitivi pi ... Is a natter 1 ineiderabl lebal
(see Holliday 1967, Pt.2; ouir’- ot al., 1T ; Svr.rtvil:, 1°r"; ">der3on
197A) and there is 111 1 loul : the d ar a number of diff
classes of transitive verbs eneb with its or peculi-ritios (Svartvik;
1955), =... ®m i 7 pro to si t t lingul ice invol® 11 e,
simply noting that the four verl ised in ti 1 mrted heloi
are comparatively cloar-cut case- of transitive verbs. Tr a. ®cas- t-ey
all allow passivisation whic™ is the major linguistic innovat’o- 1 the
followin®: experiment”™ "ow "arod with those re enter. r" OV . cc
Halliday the use of the passive voice enables or? to have the patient of

sentence in tl atic Iti without ...
a marked thematic Or informationat StrUCtUre. so for example we have
corresponding to the active 1, the passive 7.

1. \ boy shot the man.
2. The rian was shot by a boy.
Tn (1) the unmarked voice option is selected, but thir 1 to a r.arkel
information structure with new information in the earlier part of the
I1th old informatio ~ \ @ o

Information structura Is unmar bvt the
Halliday suggests that voice 1S @ method of varying theme without the
eXCessive emphasis that would ve involved with a marked theme, suel as -a
3 (corresponding to 2).

3. The nan, a boy shot.



f?n this see 1" ¢ 1"™ja 216-217J. In jt voles
a similar function to ths solootion of a x.rkcd relations’ term which,
as we have already seer allows the theme to be varied «-ithout the
necessity of the kind 0" marked syntax seer, in the sentence scheme of 4.
4. In front of the x is a y.
Tr the experiments vf-iefc follow no atte pt i ....ie to investigate the use
of marked theme in transitive sentences as the options involved are
extremely complex. Instead tlc experiments a <« kept rather simple
restrictin®* the jlanipulatiom: to a cor.T”*ir,—n of context vftv ro context,
active with massive and old information m theme witl " tion «
considering the experiments T want to point out some of the
main results in the literature and d ic
which the rosenl oner "re base”.
The literature.”
"istorically voice has beer one o” the most tnoror "hlp “.ves Pated
. rcj -- isties. Initial inv itigatora attempted to tost (as
they th ht) t issumptl sky*s 1957
the most important early experiment was that reported by oiler and
McKea  (1964). They look d at p le* bill ty 1 " om «wo«
from active to passive (and the reverse), and negative to positive (and
vice versa). ertin dndi
had been suitably eliminated) it too™ more th-i twice as lon to transform
or datraneform the passive than t’1' negative. h ore
suggestion that the Pf for the two trar.sfor e_tions r:" "ht be add-" *-ive.
This war a rather unsuhtle experiment in that its W:ole r r rt"ro - o
as to encourage moorlo to see the relationship between t
sont.oncoo an a question of two die
Savin ft Porchonoek (1965) "ring a much subtler memory technique

designed to give a mc-sure of the amount of iwodiate ~emory n aco tax.cn

The early part of this review i" heavily indebted to r”oeno, 197
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un by. var"ous syntactic constructio s, estimate"l that negatives take up

more memory space than passive . 1t* sibl  that thi *esult is In
conflict with that of Miller and M Keai beci avin h Perd ckTi
e tperd id only b Lng one* billty r urface

structure - that one nee! not compute the deep structure in order to
jeessfully. here are 3 objeeti this 1ln t- htt
@) it see e ety - tible t *form i tiler™s experiment with

a few simule rules for trs: .-for"in? surface structure (vithout being

able to compute a deeper Btr cture); @ i ac tr ture .

Invo] 1 1 ughl > take u o [ 3 y space thi

- but In fact they do, which suggests Se do = ite s > deeper
il (3) passives are longer than active ;atlve« a ...

further evidence that ~ecatives u”e hardor to rocer has. pasr.vrs
c tee fr i Gough"s ork ver...... n. His data, like Miller
and MCKo,in"s,or» chronométrie, but It points in the opposite dl ectlon
from thelrei Phere can be o doubt that Ss have t eoi
structure in thin task (if they ever do), so that the initial temptation
s to conclude that the neyative transformation is >-'rder to process than
the passive. In fact though the irt « tior obs ._.i 1»twe 1 trutl
and whether the sontorco is positive or negative stron ;ly eugge..
the psychollnguiatic ’performance” version of Chomsky"s 1957 aiodel (on
which the experiment was based) was incorrect in senarn"“u.nr" s-nt.ax and
semantics so rigidly. This conclusion is furthe” reinforced by Slobine
(1966) evidence that non-rovcrsible nassives (where only one of he
referents of the substantives could perform the action) are enr-inr to
process than réversibles (where both could).

Despite radical modifications of the 1957 model published in 1964
(Katz and Postal) and 1965 (Choras™y), filler eventually came to believe
that the ess"ntial psycholinguietic problems wore semantic rather than
syntactic and that Zd performance was very strongly influenced w task

demands etc. rather than by the intrinsic difficulty of difforent syntactic



constructions. \s Judith rreone (1+s72, "1165 points out "sycholin;' :i tic
research no...ent 7 ’i-" 1 : (1) on the one hand some attempts
were made to burrow deeper into the parameters involved in the various
laboratory tasks} (?) on the other, some researchers attei pted to take
the laboratory tasks more naturalistic. Or.... :orV- *on the laboratory
problems tended to assume (in line with the initial research o* Miller
and his co-workerr) that .0LMr were easiest and ask what Os did to the
sentences with other transformations to translate tvod into SAADs -lus
additional markers. (Eventually the terminology of "canonical forms"
and "operators™ replaced the early Chomskyan lancuaje, but the change in
substance was minimal.)

Wason and later Johnson-T.aird worked on puttin « the sentence in
content, and being within the British trad? tior. in stably ar-d the

. QUestion eWhat is it good fort" !f - "t itives eto.

are harder to understand why has the process of linguistic natural
selection not eliminated L ~...ltogeth r? 'S as "oas
that in some situations the negative at least is as easy to procer- -S
the affir v . Tha tive, it appears, is used to den;” sometl '
whiel « " 1 onably e n: acted, or is known to be expected or
believed. 1 ' ‘ised not, a ' , rt ~negative fact ", it
rather to denu that Gonet™in 1 hoi’™ in a pnrticvIT ™ '

Tf there is a problem 0f accounting for why negatives survived (as
"'ason seems to have thought) then the problem is infinitely greater for

passives. Negatives at least — 1
gat <eased by using only ffirmatives. % | >
1to be truth-con lit! ly redi It ’5 ... n x vewol

be true if and only tf its correspond-'ng active is true. (Is Chonskv
(1057) himself pointed out this does not aeon to he strictly true
quantifiers are involved, but vie will set this art a) ., en,

tho uso of passives, and are they always harder to understand than actives

Johnson-T.aird in "is (196Sa) paper on the subject, suggests M"t the



main function of the passive is to stress tre logical doject. He clains
that special inportn-ce is attache” to first pcsitior i the English
clause (a point vhich, :s vo have seen, Holliday expands considerably
from a linguistic viewpoint, and one which ha' ahready been made in the
psycholinguistic literature hv, amongst others, John Morton (1961-)). T>
his (1968a) paper experiment he asked people to colour in strips of paper
so that other people vouhd he able to r-atch the" to sentences .7. "Pci
preceded by blue". He found a consistent tendency t area
corresponding to the subject of the sentence larger than that corresponding
to the object, "his tendency was significantly greater with pass!
active", so confirming both predictions (that first position in the
sentence has a special significance, and that placin ; the * obj

first is even nore special).

Johnson-Laird followed up this study with a rather nmore sophisticated
one in which he presented subjects with A sentences (2 active " ' 1 passive,
one of each enormal' and one ‘Inverted* - for explanation see below), and
2 strips of paper each coloured in 2 colours, one 50/59 and one nmuch more
of one colour than the other. For example: 1
Inverted active 1. There is -ablue area that a red a~ea precedes.

Passive n. Tl ire is ablue area that is preceded by a redarea«
Active 2. There s*red are? that precedes a blue irea.
Inverted Passive A. There is ared area that a blue area is preceded by.

Subjects had to either describe -he 50/! pa or the t r one ad
they had to rate the A sentences in order of preference as ways of Picking
out the correct one 0~ the 2 pieces of paper for someone else who they were
told would read h . ~ res! s ws iuivooal f
where subjects described the 50/50 paper, hut for the other Tioce 1
wore relatively clear cut. Then the 'object» is the bigger subjects
choose the passive as their first choice almost -lwsyn. a
the inverted active, third and fourth choices are as likely to be -averted

passive as normal active, “"lion the subject is the larger uoa ; tbjeo .



ten- to p”pfer the -'nverted PeNrive, with active sec- ~ choice and third
- foy >hoic likely " "1 Ive as inverted active.
Johneon-Laird’s conclusion is that voi :e, 1 itself, 1 unimp ’tant;
the thing whicl matt ! 1 order : ibjects
area correspond to the first noun in t’» sentence. "here are two
critlci ms sf this, T first d 1 VU PRO 1
first experiment too : the situation i :eedi ;ly rtifici 1. Mtl =u

Johnson-Laird is trying to show

has only succeeded in doin'- tMs by producing a situation V' toh is unione

to 1 -l »i Justh Whut 1 rail

struel >rs. Who knows what relevance this sxpsri...... t has 1 tural

e e jritici ! v s Jol -Laird's
............... t s -Laird lai ly word rd ' 1

This ' hvic sim rdse s botl ith tl bjec 1 object cornk m
the larg.......... opl cho the 1

with the sore highly marked inverted active v second choice, in the o'her
with the less highly marked normal active. T avo no exnlan-'.ion for why
this is the case, but it is so (a Joh on-Laird hi
<»*cate: 'U"4 'more t'- - d-ord-" Een'mw
Two further points abort these ex iri sets - the -econ' supplementary
to the first
(1) the J here are rati "
lexlty si in fact
and passives. Since two clauras are involved, on a "all-’da-an aaco-nt
- twotl os. 1d d ilanation exc L
difficult. Johnson-Taird clearly thinks of there in tor d of posti“on n
Th rix B se,wl i rel 1a ecc mnl
of position in the clause.
) the ioc lied i . |
- m'misr thei m ' =m !

clause is unuou-1 in that it has new informat'on as theme, he moral of
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lael t.. cr-tici -  that it would bo as well to invei ' ate

voice in aic-"le sentences before atte " "r to co'™> "at>- the a'-” < ’re

of multiple-clause sentence”-.

utl gl 1 11 *Johnson-Laird* It J * her diffisult

to disenti le veral Inte ve fr : Ly >ar
tl lv I ¢c s 1 e 1 Lei the "logical bject" of a
sentence, and tl Ltuatio
=-m Ne mil. Secondly 1 foil rfr
BBRIVEE  orrscvrsrrrnnn [ 0 Lnt ly  sognl
1957 by = = = the special c— 1 ‘hicl = 1 Involved
- (1957) 1 -Laird (19 V. Thirdly people do not
choose the transformation-lly sin <lor way of erpreBeinr samotkng as a
- ...& P last dnt eugg Bsibility that tl
transformationally SIMNIEr version may not always be "syc'-ologically
simpler.
Furtb»- s-__rt * > " c >xirri - enuos fron. tiw m t si— -

1tk (1968) reforr d  Lnthe | r uction. Medeal ftl  try for

sentences describing the te

have a trras towards recalling t s SENENCES -tz the Sl-or a % c e

scod, ar a1 1d be  Cedicted

complexity, DUt in addition, poorle sec to prefer to order the clauses so

that their order o utterance COITESPONds to the ten oral order -in on

they occurred. INf- latter result cannot he explained b” a transformational
Ls& A atte A »inboth results in terms of narkedness

(see Greerbery, 1966) ......... otii s that there is «  »mawy to reeal

medcest ..... 11 h( B 1d  Dbein wher the b 1 ate

clause ie first (as most linguists would agree) * the prior event second

(an innovation OF their ), " Irdata ....

accuracy in recallin®"- the sense of a sentence in not related at all closely

oo f ... 1 ity. Inaditd : >aril ...» °Fa 1

in which he presents e work ho did for 11 < d -(Cla v IMS)
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presents evidence that poople®s performance in producing vrltfc«
~:qitvc- s fits closer to a model which assumes left to right production
of sentences rather than the derivation of passives from actives. The
argument is not very convincing - nevertheless it"s true that a systemic
description is consistent with evi "ence for left-right plan -ins of a
sentence and this is not true of a transformssstion.nl description.

More support for Johnson-Loird"s primary conclusion (that passives
servo to emphasise the "patient" or "logical object” and actives the ™"actor"
or "logical subject™) comes fro- a series of experiments by Turner and
Tomnetveit (1967,a,h, 1961). Tn the experi ent re orted in 1968 they used
a memory technique presenting active and massive sentences to children for
later recall, (""hero -ere "ive groups of children aped approximately A,5,
0,7 m 18 y raj Subjecl wl ha ic ure )Ff (i) Hola
scene descrihed in the sentence, (ii) the actor only, or (iii) the patient
only, at both first presentation and recall, all combinatnons of ™uct™ec
bcin- used. Sentences were both reversible &, non-reversible. A very

R a m . ujas - m , but those of out int
...... - ,c.r -mam "1 ”'o av......P ' than
revorsibles, a significant bias towards producing actives, a nch larger
effect of retrieval picture than isentat 0 [ cturej
effect of relevance here was a retrieval picture x sentence voj.ee
interaction. This showed that with passives the presentation of a picture
of the patient significantly improved recall over presentation o" either
total deture or t actor only; witl presentation of both the
total picture and the actor only significantly improved performance over
pi# intatlon of the it 1. ol -Laird’s conclusi

ixora too t 72 lcr..t

.. tones tl bj ct depicted. One should bo wary of eeei

as straightforward confirmation of Johnson-Laird’s conclusion, thoug .

The fact th™.t presentation of the total picture ?od to production of

actives, r~.thor thr* p.Anivec, shews MR versatility of the act 7o. 10
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can be used in order to stress the first noun, but its use door not
> __ly "y :hi 11 ay a3 itral. " a eive (
ar hand 1 . (11 . fc , 1 ilno 1 lefinin

characteristic of sarkedness - sor Creenberp 1067.) T is "o explain

ubjects ii so 7T -Laird*a I nt (3....
tc shoose the . | 1 1" ... ed to A1 B leotic
teture : it is less equivocal.

"he papers discussed up until MX¥T focus ON the nature of the as \ve -
vhcn it tends to bo used, -hat it is "eoof for, u"f no on. n\esa contrast
with the work reported in a rornber OF other papers, ™.«here the procoTi —
of sentences i mlaborat..... Ltuatd i has bee
Inevi L.--._ lies o 1 me
uassiver are uroco~~”"” o~ even si”’ply whether t'."'ny are harder to process,
-hile at the so o time provl ” n— sons kind of .-."near — t OF -mte"="ev"1

tots. >ir 1 by Ta ib & 1111 a (1988),
at the spend with which 11 year old children could generate active and

passive sentences to describe a Tictrre. Pictures were precoded by a

preamble of 6 sentences iescribl m patie t. "
found a 1 ractl ‘=l 3e t s voice :
patient was described then passives were speeded, f the actor then
a;th._.. Thi 1 " 31 Lght expect

_____ ported In the last section. However they also found - main effect
of voice : passives, It appeared, are Intrinsically harder, oven

patient-focus they take as lons as actives,

r - e t early work of Miller and Ms associates - one is tempted to
look again at transformational complexity, owev
tive " B Iretly "'0 these subjects had not

adequately mestered the passive. La aaa
Purner 1 veil i1r rwith 4-8 ___ lIda. Saco
Chapter One it is possible there is a general response bias towards actives.

This would he supported by the creator robabiPity of nroducin e actives in
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the Tumor and Rommetv Lt study. seems mduly
latd ] fails to capture the structure of d ol v o1
Thirdly, it seems possible the 'Tt¢ambles lined o1 »1¢ net as rmitablo as
they might have been to focus the subject"s attention on either actor
or patient - if this were so, as seen above, one would expect the neutral

active« There is rood reason to think they might not have been suitable :

the pictur " ust be (cf. Ber ley) f articular Ject
(e,g, a car being hit by <« train), e o preambles were very general
(ct abo\t th»o iningu F1 9ca with 1 advent fd LI

"any experiments s”o./ that priming the class facilitates recognition and
processing of its member (e.g, Collins and Quilllan, 1969) hut it seems
likely that the psychological break from such broad generalities to such
- ally fac...

erect extant,

A = »r by M m and fllby lies more clearly in the __. -
-roup. They attempted to ej— "re subject"s reaction times for proceeeing
passives in a verification experiment. This "h- co
ti focus he eul Ject” ittentio
means ol-various different methods - in the main a- eri ent (Ex t 9
by presenting a picture of either actor or patient and then following this
with a picture of the overall -ction prior to presentation of the sentence.
Of the many results those of urinary interest here were tendencies for
actives to bo responded to faster than passives, and true sentences Tfaster
than false and a tendency for passives to be facilitated 1" the picture
seauence foregrounded the patient, an net /cs to bp farilit t«
foregrounded the actor, "bis last result was also affected by truth value
though : a mild tendency to the reverse of this result bed ig r "
f"1se sentences.

The Olson and Filby exulanation assumes that “eture-eo">n-" can bo
"voiced". Suite what tHs weans is unclear but the” appear to believe t in*

uict”"e rep”esent"tionr are held in a form very si ’-mnr to d
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structures of sentences, thou™-- n the oamo tine the;- ooo mto believe
that those deop structures ore s"®wlor to s -face -mr”cti’ros in, f-r
exnmplo, noun phrase ordo-ines, is note-’ in Chapter °ne Clark :ol"s 2
similar view, with the c::ce tion that he to-i to t2 view that ict- es
will a3 * ho-coded -si v voice", as it were, If d
succeeds rather than ‘ece s let ire, - liffere to leadi

Kilby to rather different predictions from
Firstly they predict that passives will tea “ to take all ;""tly 1 "er for
ihree reasons: (1) Lvei 1 1 1 (thi Is supported 1

- - [ tls7a, ill see in the third expert

here that they also take longer to say), (?) * %eliove " ry ijshe

Ive cod! since such eodi re deve)

- . -in, = t  taper ] b] ‘ace),
G) are leei t* R s JIson and Filby oredict that in
sor.e conditions assives vrll be at 1le & - eary to m._err - as actives,

= »their m3: [ ] fft 8ul 2" ... 1"ml"" s c ir 11

urprising Lven, for ex le, Johnson-] "
Filby draw three conclusions f--a t 1- - -si- : (i) rmn
passive does not necessarily require tro ef active,
(ii) r"-asstVeS w-e no"- irv < —-hly sore difficult to c- "ed ” acs ".or,
(ill) the short ter ry code appears to retai

order* The first two of these conclusions are support«

and fit 4 wm- vidence revi tvse

their data in that they do sot -resent two surface atris" ... f

It is, hOWGVGf, supported by the results of experl ts by igh (1986)

~"/right (1969) reviewed in Chanter One. Gough found traditional

transformation effects eve- -ft-- a iels Tht un A

answered questions faster if the sentence about which the question -s asw =
inu (voloe ae u ition.

tend to argue against reduction to a canonical form, an" hence = 1n: -ho

1957 version of Chomsky"s theory where 1-



transformation on the kernel. Tt does not — ue tt 11
of Chomsky*e theory in which voice is an obligatory transformation marked
in the base and not added to the "ke— 1", It c r her
against SGin which no distinction is node between doer and surface orderin

Greene (1972) h— -tiel ted to apply the ;:todels of Cl-."- a- " C-ane
(1972) an* Trabnsso,  L:er rr * Chaughnosey (1972) to "a elves. o
nopears to believe that, in general, the "truo":iodel works hest for
actives, but thee 1" > it for v i ( ,132-3 3). Breene
shows that only by translating the passive in an "act! "
with an additional passive affix can the true model bo ra- ¢ to -ork for
oassiveo. But the evidence noted al v tr Iy points to tl

ly that subjects do n lcally

canonical form, although tl......... ti iee USE a CONVErsion strategy IN
hich tI rii: ----- iolv o " (probl si hicl
t oayy is false only if 2 (yx) is true).

neither the Cl-rh and Chase uo7>y nor the 'ab.asso et a?. (o72)
papers concern themselvss directly witl t pass ve; luc i
and "aid (1973) d , tI'si;h, TLsysu ;est that as ice not be
encoded as a single structure but as - - rise >f

(cf. @ 'k's sdel * tre-ter ' oproblem). ’..a 1l ™$
nipht bo stored ns (')
W
[ GRY)

They seem, in fact to oscillate between this position and one based on

flllm 1i Jam jraiar. It tl L.

orders (sentence then picture and picture then sentence) and assume that

Ss need not encode all the nicture inform-.tlon in the oicturo second case
ST T leetively s it. T "3assume that Ss must encode

ant the picture information in the picture first case, as the- do not -now

what 1S retevant untit they hear the sentence.

2 T0 0 belBS totally yetifi 1 (e 1%80°. 1"74> "*¥7) b the



(Footnote continued from --"evious pr."e)

4 2, that people could code nil ttc infor ation "n a ricture. Tt coo =

as Donaldson points out, from a linguistic view of visio

wir".ch see ¢ to r.e incoherent.



sentences that only the subject, only the object, or onlv the verb differs
from the scene in the icture. Sentences were hot™ reversible and non-
reversible. Subjects received either sentence or picture and when they
were ready nressed a button to brins *n the ot™-"er "I"do, TV first tire
is taken to be an encodin®" time, the eeeccond a verification t”o. To
effects were found of sentence voice or reversibility on encodin™* or the
sentence. This contracts -j th most studies and is interesting in the

e m- ®m - = | I | si s that

it most certainly is possible to obtain effects in encoding tire ( t the

STb in that experiment al Lines as ] d "ire).
Glucksberg et al. did fin-" longer for picture encoding he. >»

ti iis rave Bible. Phey < -1 * 1" " r-or-l
Lght have beet ta] i picture codi 11 i cessing, O
i other h 1 Slobin led actual c , lucksber n "

(their sentences being, for e a pie, *tr nk >m 0—"*"), and it is not

clear v;aat effect thin ; It have.
The analysis of verification tines reveals that for *1ce sentences

( - __ jpieturi w ti we s shortest if the verb mismatched,
rent el ~ ifd - foched and 1(
Actives and Lves not iiffer. Witl tle let re—»

were no effects with actives, whereas with passives mismatches in the
patient took longer than in either the actor or verb. Thro result ay
relate to the fact that full passives are -datively uncommon in English
(outside the laboratory!) - a point N0t by lari (1083)

transitional probahilitios. In that study ne points out that the actor

constrains the patient and verb relatively little in passives, while {rey
constrain it d lot - an a... etry lot found i

dlucl berg at al. conclude that e " Ll
con i tent Ith rial, aelf-teml 1 e« « : - .. "=

ti it Ither a Chonaky-style deep structure nor eurfac

1 nta their dot*™, before commenting on this conclusion T rr |l to

251
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consider the results for true sentences. With these sentences reversible
sentences were reacted to ore s] ly ha -reversible and
slowly d in both the sentence » empicture and the picture -+

sentence conditions. Tv emice efect wns much smaller v :h on-

reversibles in the sentence-”" nicturc condition, "her results arc

xplai " ns follows, Tald Ig first the sentence—¢ dcture case, Havin ;
found that all three elements -.tth mo then checks to see if ore sun 4r
"potent” (Agent, Instrument >r Force in Fill 1 - 179

not. ITf so then processl...... Lw » . TFf 1ot then S hae = lecide, using
voice information c'i noun is ""cut. "ince nouns arc -tore" in "' face

he 1 heck Lee ai 1 Lcti 1 1 »salve. 1 rif

i-t i-only 11h m e ..I!bles thal assl Ic - he >cedur

are very different for the picture Tfirst condition. nv- Ffirst nor- in t>o

sentence is cocnire4 Ith the first noun in the picture repre totion,

then -it” th? second noun the -ictrre rep-ecentntic Jf the first
(otl.._ Lse d C S 1o n *
- m is only ¢ pared with tl r S -

then potency ie tested for. T \ shot jfall :hi 1 1 1 ii...tel
take one extra operation if there is - patier t mi tel
Vor true sentence" passivos alvinvs hove one extra operation ~oca = e o
agent is not the first noun ir. the sentence representation and aictures
are al...a ccled "in t1 ac lve". (Thii ... "1 woul1l oc..., ae lhey
ledge, if le could indue co [o
1 have gone into this model 1in great depth because it tries into
account both the work of Clor™ (on informati - -
>Ole....1Filby, and 1 1 »pinion of dluelel rg ! 1m a

with these other papers "provider an information processing account of all

aJor ellngul Lcl variable* led in
testa ef th 1057 version of Cho ky’e i-. format! > " lar" (p365).
V "rpoints - th lei requi haeie « (1) Bt

and sentence Firet models are very differe ; (2) th



, TFoinatio n n fects; (3) d

very Ffirm in stressing the importance of ton"™- d~_._ in influencing
subject"s strategies and would no rial t- claim great generality for

tl Lr sdsl alon " Lrvd... ns to he that ten": demands ar

influential that it is " errihle to talk ir terns of a "natural Zlannum ‘e
node". This view appears to me to be e:cessivelr Lmistic and
unjustified v:hen one considers that (i) only Olson ant Filby of the authors
mentioned above used actual sentences, (it) ro one > r reed rural
presentation of sentences and (iii) snbjocts in the Trnbasso and Clar™>
studies ware all very highly practised indeed;(lv) the model as *

cannot deal with several kinds of probl

. o examp] rill files.

Firstly if one noun is "potent”™ an one not the df the model gets to the

ooint of testing for o sy - 111 m Lea "1 u

it does not .atin-yinh "The car hit the telegraph >ole"™ from "The
telegrapl 1 hit the car”. Secondly it cannot cops

n-o false ia a pnTu,», Tt m fact i ays treats these as true -

assumin®™* lal~e nassives to bo true actives ana false actives to bo true

loive (¢) it Is lIot at all clear qud hoi i ie us 1 1] and
--cl m " and Slucksbei t . 1>1 "r te ltad th<...._._.. lity
claimed in their remark quoted above. -~ bly Qlucl sberg et

wish to state that the models are simply different strategics used in
different experimental situations. Certainly it is true that they a

all handle all tl various ‘Oblsm (e.g. o 1 acy of the
Oluoksberg model in the binary situation). Tl is moul 1 not - »e
were some common thread runnin " throivh then al™l w ch "do the n "
togc esr - ray. Bat the only similarity of this sort is tle Mitive
processing stage assumption, which is 8

attempts in his work to ex- ine what he suggests ight be fundamental
processes. Olucksberg and "fabaseo, in addin a much need0-> note 0" caution

have gone too far in the other direction.



Rationale of the ~rcs"r.t Seriea .

The experiments shortly to bo describee’, ore intende"l to yield

resulta of greater ; rallty th« Tucki..._. tal.’e. T* this r efeot

,vo' t-"1 m e w *ly n > e t*adi 1 i 1 by, for

ex le, Jol -Laird* h*t "ati iso*a. fit
aa m ime the c - v , though heavily reliant, aa viti all

the...rk in theaiB, on a particular form of linguiatie description

(Systemic croni -ir) are nevertheless stili suite nrocess-oriented,

Furthermore it eemill hecoao clear that, os Glncksber** et al. o haaire,

the nature o" the task does "-avo a cons®™ arable influence on the relative

difficulty o the varioua 8ei 1 :e-scl ata,

< " ree s— e ted here 1 1 1 »di ei | a eeriee
of experiments reported by Hell (1075). Sic used Ic method
r-"C* iin y he > differ

aree groups™ t scan pictures in order to verify e->ntenc®™™:: ’1th different

syntactic constructions. She aoored m of rementa, ‘=
flrat ey ov tter  __.._. te (efficient, - .. il

1 nhon-« g1 Si ultaneouely she took a more etandard ieasure of
m___.culty - r __..ion time. The latter revealed main effects o1l ape, truth
vain 1voice, i h irocti (--n rec ren(
sentences, and "assive voice all take longer). ad"1 t an A foun=-

interactions inel’eating that the vouncest children found both false and
passive sentences to be very much harder than the other groups,
of eye movements measure revealed the s- e« three ma"u effects, «’, a voice

Aged : A", 73-, 1At, and 25 rears.

where the object would be if the sentence were true (sometimes no object
was there, sometimes a different One from the one mentioned <doren- <« on

whether the sentence was Tfalse in a binary or non-binari for 1M).
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Footnote (CONtinued)

Curiously Hall found ro o"" ct _.... . S ¢

111 recur 1 1  experiment Low), In jffici learch wae

defined ns a pattern In ’e"ich on?,” the relevant Pictures reve fixated.

AS senir-efficient searc V.65 defined aa one i eh the relevant -»lcturea
tixated »re tl Lrrelevi mes, -efflicl t

v;"- defined as a searc!’. la 1 ich the relevant +irrelevant pictures were

e squally. effi as ty 2 .......... hi whicl

Irrelevant natures v:ero ftrato™ none oft me.



- truth value interaction vhic™™ indicate” t™-t true sr- ".or.cos <. reacted
to much faster than false for the active voice, hut not for ~ - "nocive.
This result awe are to contradict fad™n. e of Porr*". ™o o’~n-rlcani
e"fectr were found on the nr roprinte c-e r.oveont .".ensure (see
below) . Older subjects were found to preduce more effici n

patterns, however.

To understand tV - c & ert ?v e'sl- - "a'rly feroup®™” srasn o”
iroced— = 1 file isti 11. Subjects looked into a box in
whieh ictirts of objects uld be hi - e jture of what

would be the actor in he sentence to be presented, ai:" >.vap f is Or a net

1 - >i ? the scr - ihe j ut ere: the :

lights - " ext! lished 1'E placed dtl it Leture In

Tl «1,st ..tones I no red twice by she f the
second repetition the .-ecroon is illuni <ted, "eaction ti e .r eve

movements -rr recorded ""on this point. Ore i’ "ortant aspect o or
-~ ’emi _terial needs be borne in it
accompanied bv the definite article, and the patient by the indefinite
article. TI1 . _..1m" —-tl alwi s h vii s the -ctor * the mi Idle,
appear to strongly topicaliso the actor as opnosed to the patient. On the
basis of work such as Johnson-Laird"s reported above, this should the
m-selve inappronri ->te, hence one would erpect a voice o ect. 71MA T oatl.
it is not surprising to find one reported, but once a :in one "as to
beware of interpretin® this result as duo to ar.- intrin*" «d ".ool 0.
processing the passive.

The present series of studios w*s der- ;ned tos-
(@ ) remedy this last defect in Hall"s study by varying the definiteness
mar™-.in- of the nhouns In tho -ertence.
(2) compere the ono-sentencc case directly with a case in which a verbal,
preenble topiealising one clement in the sentence is -""von.
«) remedy tl lealisati : of th actor by not si wing the

subject either of the objocts prior to presentation of the sentence.









40 cm:

screen

40cm.

Figure 2

nominal separation 8 cm.

length of objects 6cm. (nominal)

Plan geometry of the eye movement

situation
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22 1st year undergraduates at Stirliny U:" —OI’Sity, —ed
a" roxinately 17-18 years, 16 ferule, 6 male, fulfillin®: a course
requirement.
2, Vvaaratuo

The apparatus used is s™etched In fiyure 1.

6 sat on a chair adjustable for eeiyht lookin®™ Into a ho::, 1th chin
restirg on an adjustable chinre . 1 - he box, rox. Dec .
anay -Bsa -ersar.. Slides vwere back - Jd g [

remote controlled Tola™ Carousel Slide projector. Counted -hove O-e scree
_____ lde  w&::er” with a Canon 80 - 210 nn, Z00M

tubes (aperture P 1 1.8\ which could be adj... ted to focus on either eye.
The inside of the bo:: war sainted blue": sad bl.a"’-od off so that

li -ht entering cane fren the slide (nave for a little from around the
lubjecl " idi  TLis »ae € e T

video recorders and hif density video tape and a Philips monitor,

laage of tl eye ... rorf =" Iy 7 ':" »the aonl b

made rcorin every easy.

The sertenceswer = 11 "hy ** * N *
which also triyyerod the slice projector, which w1
b...n ofapwotocell uited in >t
'procedurel).

3. Tutorials

Slides e.ere taken ueiny dsahi Pentax da and Pra’ttica T.I.C ca eras
u " ewere of nodel tanl ... w S x
Jmr idtd 11 Jeyi i Koda. . ...
- _ he bedgroud f « " " 10°* vhite,
on the slides were arras ad one Vi the centre an® the other to either the

i ft theright of the 1c n.
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thin enabled 7. to get a much bettor Picture o " the eye iithout the e;-el::d

occludin™: it. They always 1 mm tray, nar°ly ri~ht. Fig. 2
shows  _....... m ] bject a vi Wi
ketch 1 based with a 1 - P8 cm,).

The object? varied some-hat 4n both hoi "ht and rid"-" h"t they rare al..’r

so arrange®™" that the object in the contra "-s" it? [!22le rr.nnin” through
the centra line, and the objects at ti Ipl ry = 1 * art P then
centre 7 - . fr r- the slide. hat the
sye 1 i to travel ;h a 12.5 c 1 o bjee
rare ride aa it, «ni thro-h - "teo:dr fYoly 22,c -n object -a the
opposite side. " Pigu he straight ahead isition;
moving iron observin®™." the object in the centre increases the first figure
and decreases the r, > sllghtly (->r > - or t-e s".1? of the object).

Tr any event the deflection e y "vac nore than cams’™ soc---".rg
verv straightforward.
mve deecrintions p-erontod on tape were sirs™lav to t"-ose used in ~a
written presentation of the relational >nee ieacribe...... u ter 3.
For example:
In the Middle of this picture is a cowboy.
He has a big blue hat and a brown jacket.
Ho wears a little Moustache.
Following this the target sentence was presented.
The d)j&)t in the oantre waa al ays topioalie
<o attempt was -ado to eauate the -enable sentences for length as it
waa feared thi Ight anc "ap Ss z * e
The four kinds of target sentence for the above preamble ael woul! be:
An Indian ie shooting the cowboy.
tu-o cs-rboy 1o shooting an Indian.
An Indian is getting shot by the cowboy.
nhc cowboy 1 getting shot by an Tn-.ian,

There were two slides "or each pair so that all four sentences, could



this enabled P to pet a eueh he"™-.tY -istars of t”» "o eithort t'm e-el" o

occluding it. "hoy always -"sec” 1" r..... -r, a’"’lv ri""-t.  rfie 2
sl_g the a..... Lmate r ... .. ..... bjec the vi >
eye, (@ ;h is with a pupil itio r8 cm.).
>pbjecl vs -led s o .......... ight W ieaas wer al
ro arran ;ed that the object t’-0 centra " " ”7ie r-r: "- e through
the camre line, and the objec S at Ipl ry1 5 1 art ~ th«
« 7 cm. from lye of the slide.
.- *avel through a 12. c beginnin bjeet on the
care ride a5 i*:, and thro”~h a -To:zir. “Iv 2?.e " an object
)8it# aide. Phee ] - hight ahead
n m - bject 4 c increi

e - = 1 sligl tly ( sending on the size of the object),
y eve 1 lefleet! >n required was «ore than enough to lak scoring
very straic™'tforwarc.
The deseriptiore pre"-entad ' ' tri e were t* f >0 ucr”" up
written presentation of the relational sentences described Ln Chaj or 3.
‘o eamles
In the r".ddlo of this picture la a cov:""oy.
He has a big blue hat and a brown jacket.
Ho wears a little moustache.
Following this the target sentence was presented.
The object in the cent- __ this Way.
Ho attempt was made to equate the preamble sentences "or len-th as at
was feared this right encourage Ss to “ov "o- a rnglh
The four kinds of target sentence for th” a’-ova <”er™ 1o ~ " ":y'l *
An Indian is shootlIn” the cowboy.
The cowboy is shooting an Indian.
An Indian is gettin” shot by the cowboy,
who cowboy Is getting shot by an Indian,

There were two slides "or each pair so that all four sontenccs could



be true or fal=e. " "set” for )f the peecive i idbee » wes

at one time my intention to run younger subjects, an" thir form is more

frequent in their soeech than the "be” fo._. (Al ~eambl he v rb
b
used for each typo are listed it \ iendi-j).
Rote thai "agnatic stati ully rolled by ving two
pairB ofl each type - e.g, one air with towboy Ic 1 Ir

with the Indian as topic - soe " ?endi::.

Al *? 2«27 Procedure
- ... is a 2* fac ial - f fac a bei voice
( mive = _ aseive), * " (true vs. " @), e ( the tlene,
hich is al alway ject, i >bject ntioned in the _. anble or
not). The theme factor i ...1 ed for the no context condition by
correspondence to the context cendlt:.~n, ™"fis act'"" as a '"ver,
letely seudo-fac 1 bjecl lIoned d hi

aPeays narked vdtV the definite article and is "n the centre of the picture,
while the object rontioned only dn the target sentence is r— " vi/h the
Indefinite article and j in tl peri ry h let ir .
The order of object pairs was k-;->t constant for all subjects but
net “der . . . .. .. atelj ac -
and no context trials noro presented separately, half the subjects
receiving the one fi -st, and half tl ibject d r. 11
had four practice trials all active, two context and two no context, one
of each true.
The order of events was ns follows:-
(1) K startod the experiment having Tfirst checked that ""a oyo was
.adequately placed on the monitor, ana focus, -a" "ovMr ~,”er. the
subjects instructions as dotallcd below.
(2) 1 started the tape recorder. This played the verbal stimulus (either
the one sentence or the preamble + sentence) at the end of which a pulse

on track 2 triggered logic which stopped the tape and changed the el o

(from a black blank to the stimulus).
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@3) tv li"-ht from the slide triggered a photocell r to" started n clock.
ePhis ran on until S r.-rr.sed either fie "true* or "lilse” keys or. "'
control box beneath the chin rest @ the Ss had "true” on the left, i on
the right. Since P econi®™ eot roe the Vo--— red lilit flashed o i"ride
the box on the same side as the false key whenever they pressed t-a false
button, a -,Teen light on the other el le whenever they pressed the true
butt m. " 1 n to hel Taa her whic as which),
the button stopped the cloc™ and chan "od th~ sli e to a bloc - hi- k in

It also indi sated 1s 5W Icl re

achii ery there was a mu of 1100 msec,
between the end of the sentence and the onset, of f-: Picture,

ier restarted ltself at Ically
ed, " additional delay 10 secs. httvom

stimuli making a total inter-trie] interval of 1? secs.

- jourse is r

212
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Tnstrurt- ons t Subjects ; "iw “o-tn T Sev -

Id hear t descripti
recorder. After each deacri " ell > il 1 1 in the
box. T’ey were 1 IndJ - ther the last sentence the descri

vas true or false using the keys in front of them. They vere told half
of the descriptions vould be four sentences long. U.1 sentence
the <"Inal ore in each description vould ho true - the final one dght
nlm T Ise. They should not however ignore the others, but
rather think about and try to imagine -hat they described as they would
see that object in h- Ticture. If the derc”4 tiers r -»ded c"""ldish
that was because we were seeing how their performance compared with
children.® The other half of tl srj would only consist of the
sentence which they had to vo “fy.
"i"hoy were told their eye movements would be recorded on the v*deo and
a reaction time measure world be ta’xc froa the key pressing so th-o it

" »portant they should go fast, though more important that they should

minimise errors. They should lemorise osi
msrv. v- t- reed "0 the IX R
"hey would have to do twenty trials : four
ri O tal. M *St two ..»Ild bo one sentence trials, the next two
four sentence ones. Similarly witl the ex > 4 ri 1( » 1 "t

half (3) would be one sentence ones and the last half (8) would be four

sentence ones,

(This last part was reversed for half the subjects”5

It was ori finally intended to extend this exr erinont to children but it

proved both difficult to carry out and not sensitive e



TABE1 : Reaction Tire Data : Bxperiment p

(i) WITH PREAMBLE

ACTIVE PASSIVE
THEME = old new oLD NSW
a
TRUE 1481 1606 1478 1783
FALSE 1665 1553 1696 1944
(ii) WITHOUT PREAMBLE
ACTIVE PASSIVE
THEME = "OLD*" “NEW* «OLD" “NEW*™
TRUE 1646 1647 1537 1314
FALSE 1706 1462 1770 1300
a :© Units are milliseconds. Figures are overall means. N = 22

: The "The-e" factor is assigned by correspondence to condition

(1) 1t is effectively only a dofiniteness factor in condition

(i) : theme = "old* means the first noun is marked with tho
definite article, and the second noun with the indefinite

article. In the theme = "new" case this order is reversed.



Results

vaults vere (erived fron this exeriment -
@) the from let of the picture (1100 msec, after th
the sentence to be verified) "o to subject ret -ondinr .
(2) tho number of 7ix le th "trel that peri

() the position of tho see fixation. fj.-nt -ration "as elv.-vn

on the object in the centre of the picture).

1, Reaction Tamos (See Tobies 1 - 4)
" five may analysis of vari< : ‘for " data.
Factors -re : these (= erevio-vfy entior.od object on  t), --A-c
(passive or active), truth (true or false), context (preamble or not)
and subjects. This analysis yi lded lificant F values other than
ul0n (y - 8,05, p<0.001) However there were eli ;11

| towards true sentences being easier them false (1586 isec, vs,

1690 sec-; F1,21 = 2.93, p>0.1), and ac Lv isler lives
(1595 ec. vs. 1690 ic.; Fj 23 * 3.07, > .1) effects, su
as they are, are clearly the result of ii teracti .9 trutl value z
voice interaction (Fj 23 * 3.44, p~O.l) ee ed - that onl rin the

passive voice is there an effect of truth value :there Le
between true and false actives, hut true passivesare 206 -sec.faster
iverage tha false passives, []
(13777 tsec. and 1595 msec.) but false passive* took icl
second interaction of theme With voice (Fj ~ 3 2.53, pSfO.l)
the position of the previously jentionede = k add ferenc 14
to passive times (they arc lower “e" Tt - f"et in t’e sentence) but of
niy 57 ee, 1 the m osite direction for actives, Fii
eractioi " c ntext a e fact e-a (t, ?lor®
show that tho theme factor had little effect in the no context case (only
59 msec, RTs heinc faster when it was tho new noun) but e 1iuch larger
effect in the opposite direction in the context cane (1530 arc. vs. 1721

nee.) Thin last result is as ono "m"debt expect if the the - Tfactor wan

275



Figure 4 Results of Experiment 6



TABLE 2 :san *Tt%:T? 0" eye hovemsets

(i) WITH PREAMBLE

ACTIVE
THEME = OLD NEW
a
TONE 1.64 1.95
FALSE 2.05 1.64
Li) WITHOUT PREAMBLE
ACTIVE
THEMB =b "OLD" "NEW*
TRUE 1.59 2.36
FALSE 2.05 1.59

a - N =22

b See Table 1, Note b

PASSIVE
oLD JE/
1.91 1.95
1.86 2.09
PASSIVE
*OLD" “NEW™
1.82 1.91
1,95 1.82



218

Table 3 Experiment 6 : Analyses of Variance.

F Values

Effect Reaction Time Data Fixation Data
Theme 0.41 0,24
Voice 3.07 0.42
Truth 2.93 0.00
Context 0.03 0,00
Subjects e** 8.05 *»* 10.73
Theme Xx Voice ] 3.53 0.01
Theme x Truth 1.50 «»  8.15
Theme x Context 3.04 0.00
Voice x Truth J 3.44 0.24
Voice x Context 1.33 0.54
Truth x Context 0.07 0.35
Theme x Voice x Truth 1.01 « 7.44
Theme x Voicex Context 0.50 1.11
Theme x Truthx Context 0.09 0.90
Voice x Truthx Context 0.68 0.31
Theme x Voice x Truth x Context 0.05 0,00

All df arc 1,21 except subjects which are 21,21

*p< 0.05

-*p< 0.01

***p< 0.001

J P*0.1



Table 4 : Fxnerlmont

A. Reaction Time Data

"eans for major effects

(Figures are milliseconds)

1. _oice not significant
*1,21 = 307"
Active Passive
1595 1690
2. Truth .21 = 2. not significant
F}Jl& 2.93, g
True Nalse
1586 1699
3. Yoife_"J]Teme A =3.53, p<0.1
Theme = Ken Theme = Old
Active 1566 1624
Passive 1760 1C2*
Context x Theme F. = 3.04, not significant
Theme = New Theme = Old
With Preamble 1721 1580
Without Preamble 1606 1665
Truth x Voice F, =3.44, p-CQa
True False
Active 1595 1596
Passive 1578 1302
B. Fixation Data (Figures are number of Ffixations)

1. Theme x Truth x1 21 =

True

False

2. Theme x Voice X Truth

Active
Theme = Hew Thome
True 2.15 1.
False 1.62 2.

01
8715 P<O™

Theme = Hew Theme = OId
2,04 1.74
1,78 1.97

F1)21=7.44 , p<0.05

Passive
= old~ Theme = New

62 1.92

05 1.95

Theme

1.86

old

279
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genuinely the effect of the go?44a. of tto -revionl.y rentier-4 noun
rather then due to the nsyraetry of - -rtdcler i-v Iv— 4 e ?*;
nee. Ifthe] e r 1 Id be

similar to t=— ca-J-'t e~ - & tZze -c"-al target —e<="tenceo ere ldenticnl.

2, g
\ five o-alvo4- of variance 'V f-cterr —
- " " eff s bjeet
«0.001), -I——_ TvTE,
truth (Fi,i 7,44, p«0.C25). ool iiiiiaaan t 4 teraetic

true fences -re easier vihen tve previously Zoitfondf noun is b-are

G .73 vs. 2,04 fixations) 1 false 1 w i* .97
vr. 1.3.- **.r-*i*-. -4 _.."71 rf ..o that F-fo is
.- m  stive voice (Ir 1.81 vs. 2,3
heme m old a hems ® new re Ivelyj fa] 2.05 vs.
1,61 respectively). " ? ughtly 1,9
fixations).

3. first wo A Xotdp:
Subjects invariably loop at the object 4a the centre o- the piCture
first. 1 lec ” Lo ear to L.... ii by

the sentence structure either.

fixation - the firs ffices. 8 object foal
™ —-esented 1 lirsctly c

Tab!0 q(  “his is because m r d td -
fixati Inc " was always on the object in th

- = m- - . - wi thsl fixated 1

of the picture, but often they did not. For that exp Laent

H cation was on the middle it was not counted - the First object was fixated.
jeordingly results for BExperiment 7 ought to hav

Iman 1 fixation higher on average than those for e

-re much higher than that.



empty space. 59,2% of " Ir second fixations are on the other object.

IT subjects were usin.-j the sentence to aride th.eir scan of the picture
Iwa 1> empty s ace with false sentences. It is

clear that they are not daino this : the ftpure: for false sentences

are 2.5#, 9,A# and 89.1*%;; respectively; for true sentences they are 3#,
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Discussion
An” = " Ira Lment - ticularly
fron the reaction tine data, - must of necesei y 1......... tativ

the effects ere small ar.d unreliable. This is probably due to the fact
that comprehension and verification times are not so \aratod and, more
especially, that subjects are not highly practised and only receive a
snail - -n Y eee s a - - -m m he trix).
He rever havin id o . do  _....
handful of 11 " ed conclusions.

la] 1* —-imenl >oduc« IgnifLcant effec......... voice and
truth in the sane direction as t" oso found here. Tt see a clear that
in the present expertio t thei..... lar Lgh vb

In Hall"s experiment subjects see rial;

this is similar in .-one ways to the use of a verbal preamble in the

c- " w1l ... »tt 1~ Is focui bject, and
bject his object will » 1 he centr >ftd I Ify. Tin
w«n t ] thi object 1 t1 .. d stor - lentence, "-1ver
= yel se, where* in »X " " a ... -
sentence to be verified ir systematically varied by the voice - " the e
factors, A 1* ... the ctorew c a ar< ,
failing *ach si -1fi... e, ai - te at hen the eambl lament i
hard
mentioned in the preamble does the voic effec ar : but
jik oo, T
R tf ,t f voice. ( sill - here, >r the

reason given in the result™™ -ection, that t e voice < t one interne on
due to topical4ration and not. simply definiteness asyr. etrjo.

The slight truth value effect in the present experiment reaction time

data t nly - - 1 n

consistent with that of Gough (1960) who used only the no context case and

observed tha tout* valu# affect only i ™ -



the apposite 'the ect 1] f id p 0K tdatate

found no difference i r- her of oye move- .to u»<e » " f@, re passives,
big di ff 1 f3 actives. Z is also not
Lly reconciled with lata from the present
which sS.owe a relatively clo.ur voice y. themo :: truth interaction. In
fact tali” lata can be seen to follow from the eye «suits of
sen "iraent. In her ex iment t  theme 1

as the object r" "-ave alrer/"y seen in posit-"on in tie active "-it always

lifferei fr 1 the assive. 1 simij 1 havin
eeviously i 1 J 1 stiv
Jive. the r< tr " ihoi | trid
such effect cn the mi her f fixatd 1 Lve - 1 » Hall"e
finding effect 1 seive,
show that lee"- filiations occur r’en there - ™""eviously mentioned item in
the ctive i th tence i tr , but o If it i " . T tail"s

experiment only the there = previously mentioned iter- case occurs so that

she finds a simple truth ::: voice in"-reaction.

p— gvqu orr e" 2aira t*1"sc data. oft",a Cc'las in-tea e .ann on
eed/ e —mEETN : ? 10 ruo  eaction times and
elans 1 of tl her of -
., fferen . On tl - 1 T data - f truth

in the passive, but no effect in the active, and an effect of those in the
passive, but not in the active. On the other hand the fixation data sho™

effects of truth and there in interaction in the -cfve, but no erects

- [] s ivs. T Idition there i 1 do-aoao.-. u os t - «
theme in the BT data.
=taetl lata - tuol the....>- .1

given the analysis of voice and theme presented in Chapter One and the
Introduction to the present Chapter. T>
one to h-ve patient = theme without th- need for marked theme and the main

motivo for doin mthis is a desire to continue to focus on the patient
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, Lth a subsidl Jesi “ted s
in,e "ct"_ve :~ ".oro neutrall. f c*c ex lai” ;he c - o t’-
context " thor.e result " d th- volse :: thome ve ' ' e atra-" #1 rew-rd
way, But why the voice x truth iesul ? " it it Is bee
active, not having the presuppositions ” alve Is

alsifled. Of course thi ] not extend tc -reversiM snees,
¢hee L. ... M unlikely to thorougl L4 " and ...."
operations.

Turnini; no - to the f nation data, "heonl..... 1- <tion wMc - occurs
ed by doi the e: 1 is largely phe logiial,.

One "ets the imnression t"at it ir easier to -s he true button r 7

<ger OFf fixation and the order of mention of the two bjeet ii ] ,
md easier t m " false button i " are diff - therwise
one tends to look again. This *~ ly occurs actl as -

the knowledge that passives arc "in the wrong order"™ anyway tends t- load

odro t 1 I 1} v | hem, N Itl ctiv fixation o -dsr
the save as order of mention with sentences with theme - do, .. "rent
..... ith theme = T, 1 true c: - former will be

easier th~ true cases of tho latter but w' re ca
g fal ecase fthe 1 t er. Ta * A»ti f «  «tral

presumably has ~ sffeot on BT because one ea r - R

course this is only a partial explanation but it is one Mob car be tested
in a situation whore subjects scan consistently loft to r_m-t (or t o
reverse) rather t « - 1 1 1 m 1 fact
in the next experiment they tend to Moot a consistent left to ri-hf.

y- Miotl _____. favoil «1 etr y 1 . T le<*y
with pictures in which more than thorelevanttwo oVets are do-Ictof so
that they cannot simply useperipheral visual information to locate the

______ j.ct. This is done 1 thirdey v *per}

(Experiment 8) pres nted below.



This experiment invest! pates the same Tfactors -r the previous one

but differs in the nal..e 1 terials. | telll Jectt
in the p: earble the position of one object if !" no: simply described ?s
being in the picture. Instead oflhaving o bl Jeo idd]

on either the left or the right of the sli-’e, the two object.- are m>= -t
i ile o ly, The chief reason for doing this - see if subj ct

....... patj , d
"othod

1. Snhieet-
22 first ye— under.Trainstec at stir!-in- TV’versify, < ed
as roxir.-tely 17-19 years, 15 female, 7 mate, MLAallipf a -esriroaer.t

for the first sererter psychology course.

2. AT -

Vs for Tape"™! out 6,

3.1 1 daterinle

*a r.r T, r™~,en4 f e=th tv r-Hewing centlone
@) instead of " fIrSt ie incs > the =« " aying "In 1....._.
of this picture i - ..._." it said only "Tn f - -ic — 0 is a

Othsnrt t jreambl it 1 a lee "« tl same.

(2) Th” slides were made up so that the objects '/ore -"ictured one on

either side of the picture with the mi"die space vacant. sire o" eye
i increased t ore (se e )
always faced the right and are «sen -

the top of the slides,

4. Design and Procedure
As for Experiment 6.
Pes.-Vv-
The sane throe analyses were performed on the data from tHs

experiment as on that from Experiment 5.



true

Figure 5

Results

active Ipassive active| passive

false true false

of

Experiment 7
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TABLE5  EXPERTSI? 7 LTACTi 0,j TIME TA™A

(i) WITH PREAMBLE

ACTIVE PASSIVE
THEME = oLD Tov oLD NV
a
TRUE 1713 1587 1563 177D
FALSE 1400 1587 1677 1661
(ii) WITHOUT PREAMBLE
" .CTIVE PASSIVE
. VT -0LD" Tmzi(
THEME = ~ «0LD
TRU3 1465 1455 1523 1483
FAT.SE 1352 1459 1834 1540
a ! V a22. Unit! are milliseconds.

b : See Table 1, Note b



(1) Reaction Rt™
Reacti i for thi m "jei t are tabulated In Table 5.
uvs 11 tee 1 re is slightly lower t inent 6 ; 1566 c,

here, 1642 “roc. ir Rxpori®. ent 6.

- al]ysis 3f va is riel ” ignific 1 and
not 1 trenl. Th voice fact 1 1ignifica * "7,
p<0,05) actives 128 c, fast 2?2t isi (¢ 2 1 Cc.vs.
1630 isec.). On s aged d mgl there »as 1 r eti 1 trutl valu

(fl 21 n 4.51, p*0,P5> which shoved that there was vary little d!fferonce
, g

between true actives ac' true passives (1555 e cc. a- < 2" oc.

respectively), but fnl e actives wore about 100 s»c. fester tl s

SO | " false ! al itl1 o0 ec. r 178 Beo,).

This result is similar to that f d 1 t 1 t. iver its

enterpret ition i a 1 lex by tl e a4 ... 1m
Int..__ tio i J t fail tor el si jnific ce (] m 3.85

p4 0.1)a " voic effec

previously mentioned data. “h'-, the new noun is thc-o there -Zoes not

appear to bo any effect of truth, though the voice effect is enhanced

(actives : 1521 msec, wi " 1 s tences, 1 c. It! fal......
1626 c. with t "lo...... false), n subjeots fact _.... , of
course, significant C7,, = 16.54, n< .
(2 lumber of Rye "v/ono:v":r

her of fixatie f > d -

"Ven considering the reservations onsrcv'srv® in footnote 4 the number on
fixations is clearly much higher here than in Tbs-orisont n.

The ana|y5i3 of variance produced a significant effect nf voice

a - 10.S0, wi 1 jti res lead! to fswtr
(3,03 vs. 3.30). oon X heisi *aeti
:i jnificai t trend (Fx 23 4.03, pP*0.1) wit « -1

to "ore fiXations in the context condition (3,17 for new a Y--P a"1

(or old B ), 1- "m - " (3.12 ve.
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TABLE 6 : EXPERIMENT 7 MEAN NUMBER OF EYE MOVEMENTS

(i) WITH PREAMBLE

ACTIVE PASSIVE

THEME =  OLD NEY/ oLD NEW
a
TRUE 3.09 2.95 3.18 3.32
FALSE 2.59 3,04 3.73 3.35
(ii) WITHOUT PREAMBLE

ACTIVE PASSIVE
THEME =b  "OLD" “NEW" *oLD" "NEW"
TRUE 3.18 3.04 3.54 3.23
FALSE 3.18 3.18 3.54 3.04

a I N = 22

b @& See Table 1. Note b



NanNN



Active Passive

1502 1630

= A5l priio.os

True False
1555 lAAg
1583 1678
3, Theme x Voice x_Truth Fl2ﬂ = 3.85, TI<0.1
!
i Passive
Active
= 0old Theme = New TlZeme = OId

B. Fixation Data (Figures are number of fixations)



@3) sZrst I™ion-

Subjects in both the context and no context condition?: showed a

highly coneistent but uni “esti :
- m this ¢ 8476 of the J ials in tsxl eondity end 7 )f
the trials in the context condition. Give: the fact hat " - 1

oriented towards the right this leans t-.-t they were scr.nn.in- fro- the

f
actual actor to the actual patient. They therefore so-? the object-

referred to in true actives and fa? e passives in the nn 0™~ ? -ey

were re “t:irsd to in tle snt ce. " rite was the c
n .
actives and true passive .
S-nce thi- sirple strrte-y -0 doxin-.t th-ro is insufficient da:-,
fron the cases ™ere this was not followed to observe any differences
between actives and passives or true and false sentences.
m/ ;=
»
- !
. e e'r
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Discussion
The reaction time analysis reveal - Ignificant effec mVvoio
v.Ith actives bein ; reacted to faster than pas ives. thougl
appeared to be due to the fact that truth valu and voi " act. As
in R - t true active luced simil
- t fuj ives aged luced th 1 I han eJther

nly diff is with fal “ti! s thee er »acted

to faster than true actives in the present experiment, but nar-finally

H er " t - -evi experiment. This i P, «re ce tl

-- _— >tance 1 0

throe way interaction of these two facto!..." " “"-here in the resent
cperi t, though not in d lous one. M ini metio

the fact that there is no effect >F __th wl heme - item, or, to

put it differently, that the truth x voice interaction is confined to
rhere the previously mentioned item i

- , ....latently lard >d w ive
- r8.focus procedu ft 31s 1 " " -

with tho arcamble method used bore, then they to found a three way
interaction, though one a rather diff ent form. “ho form of the
& and 7 here is

interaction For thoir three export ants ani

indicated in the folio-minf table:

Olson + Filby “I::poriment 6 m snt 7
Thome = old “.ctive TAF
= Eow Passive T*- ik y rr
Thome = new Activo vif? F*T
it n Passive F<T v F ofT

Those results are clearly not consistent vdtl one another but riven the

fact that tho oresent results -wo unreliable, thoro scene little point in

further discussion of this interaction until more data has boon collected
One rather disturbing aspoct of tho present data is tho loch of any

" ... - T (=M factor. je of context eff it



ihcperiment 6 but not )[10, denote the n- of lea in both, eee-estr
the possibitity that the locus 0f the content e”o?t oy NOL DO ir ® =
of a preamble 11, but rat

the “previously mentioned iton” *n @eavr in > " -lo (r wm e -lly)

7
is in o position .MOWN to t-e subject before ho see the con-1eto -icturo.

This in the situation in both Ex eri 1 all “Olson z

"::~oriments, it not i" t- TV 7. cc thee ie —  —=lc r

the latter (Olson a* " Mlbv d not > vo f e eo”"ivo) ri of « o0 >» *g’4
lition). Ic 1 n lies. y, Chi

3 amply dcnonstrate f- 7 flue-ce of th; - « " _ 7o " "

that both preambl - L bj y play

rt. There do not,

"a he - (or a

source of contort effects, “ou-ht i- « "le ol ¢ji0'~|lv e “ e f f-e~
invent” --"fion.
Turnin " no to the f’nation data, it rooms fair to Bay that the

hypothesis advanced in the Biscusrr on of the previous erne-- ent receives

voice r truth interaction (= “eh r'r dug t0 a-"ivc® be:- -wniar ° a

there - old and tr”o a < theme = new < Also - - e=on the e = old a—

falee and theme = new ard true “With no effects in the passive) was due to
that when orde” of mention an’ order of

e
1 n n ) 1
fixatior late” -f "r. eor = to C Cl do true ! bUt ey n -tev
Ler to c hat ti false,
structure of the pictures in the u-er«nt exnnri out tl the e factor no

Itiv U fIxatl

(eiv leftr

- is simp!
voice effect not attributable to any interactio-a (=m * V p:

-ri-"-r

experiment), ictives consistently load to fewer finations than e-solves.



- 1 tenl witl he 1 " >eis. The only other result In

fixatioi

leading fewer ti " 1 1 no coni sxt and ore fixati

context condition. T haw xpli tion feet,
viie J —~....... t for t i hat it is

the trim cause 0" c< te"H effect”.

There appear to have been three major problems with both thia
experiment and tl-e previous one:
@) failur
icture haa led trategi hich utilise tl .
(2 the uae of only the two objects mentioned in the aentence
picture has meant that it is easy to n« an "attracted scan" st-ater.’,

not bothering to compute a scan but rath"" all t

mvc-"-ce
mmoCt i1 the picture to attract one"s eyes,
because only relevant objects are .resent.
@B) there la a lot of* 1*" ° *»ta,
than highly tentative cone]
131 thorn thra W >l * " xt experiment i

« - aide faced 1 - fttem «.call...... 4, a third object 1 Mad t the

pictures and two responses sor Subject are =vsec
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Pxnerlment 8
Method

1. “eebj-cts

6 r-- ots, 9 reidlé, 7 ;1 = ' lergrad

faj nUing fl er c f

............. etgraduates. age of t sut e i atelj 19-20ye......

2, Asxaratu--
Ac for Mxoerir.cnt 6 except thet tlie rid ¢ projector «or " "ted

with a shutter.

3, Mate nl-3
Sixteen tapes “ere ore-«red for each of the context and no context
conditions, each of the« of sixte * trial . *11 had «iff *  .....
aces. B 1 hici ...ivated tl ilide roj »tor
placed on the second track of the tape and nerved to nervate " " “ ¢ep

placed on the slide projector.

The slides differed fro those of the previous two experiments in

that | ........ three objects i
one in the centre (see M 5-3). " oot 0 ®nC "
to us< «ce raid hei »a r« icture. It al
V- f - mm -binary fashion : e.g. a
se no..ch »X H T 1" »
Z Y X

so that both <Y 0O X- and f U are true.

All objects ~aced the sane way, though tho overall o - C "o

picture was systor.iaticr ly v” ™ fe

4. Per.f,_ A4 " “roce "'
...... for 1 I-»t« "o -
M e .0 «o» 25 foctorlr: *«. «=0 a m « tor « o« bt *

[] lot



to view 32 9X ital slides plus 8 mctlce si ldee.
m™1 no context conditions were once <"~ blocked thin neant tht they
h'"d A practice trials of tie s-ve sort as the condition to follow, before
e .. etive, 2 tr T oe

one o each facin;left 1lone seacl Ksi ;rljht. Since only 1C
tf - s "olJecte »e " each subject € >eol trl 1- twice : once
the context aai onco in the no context con tion.

waif the subjects had the no context condition fi™’ t ad half the

context condition, inch t..... a need twice s once

[ 4] - - .- N B No mi Jeet - iv t«
rendon order in his content aid no context tr <l

gqncrc WF a short bre.a’: hot-vee" con<*jtiono. T strvctior- "ere as

per Experiment 6 vrtth anproptiate medifications for the number of tri-V

and for the major procedure difference, rs_ Oy

nia-ltnncous onset of

......... i picture. ue. 0F« ehutter on the _lid. J »to

that onset wa« Inulta us. ~

following dl ...



picture
S

picture,
visible until

Figure 6 Time course of Experiment 8



A\WwV*® ? 3 t....

(i) Vira PREAMBLE

ACTIVE
THE'E = OLD NEW
a
TRUE 2449 2413
FALSE 2517 2343

(il) WITHOUT PREAMBLE

ACTIVE

THEME =b *OLD" e
TRUE 2543 2754
FALSE 2666 2852

a. N = 16. Units aro milliseconds.

b. See Table 1, Note b.

PASSIVE
OLD NEW
2584 2741
2883 2892
PASSIVE
"OLD" *NEW*
2747 2694
3021 2704
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"emits

Penults were analysed by collapsing over t° - '"faced e*do" “actor

and analysing the data in the sxr way o- "r " rt 1
a five T"actor AHOVA, Pour anal rformed:

A == ¢ ... " onsel tl  target ice til the subject”
response.

G) or m jffset of the virl 1 tti ilu ti "
rcrv-onse,

¢) d ke Ifoag f 1  ......
until the subject"s roe --rse.

@) on tln fir it o fixati following 1

Data st (@ i derived in the fol ro: :h stimulu

sentence war tired an- "™J tine then subtracted <"ror the an ropr-

tine in dot- rat (1) to give the rar beta for re"- (2).

(1) Total T"T"eacti-- "isir-

®noe™*

""to

Analysis 0" those data reduced throe e"ects s"gr-1 cant at

p<0.05 level :voice (rx 15 >8.18) with active taktn 1

(2367 c. vs. 2 * e.), truth ( - **73>
sente: cee tald [BBK ti et > f1 (--- WY 27 T Ke> %
three way interaction of contoxt( 00 [ W)

last result appears to be due to the fact that, with content, actives me

reacted to faster when the new item A* there, but Passives when the old

tem it thae, reverse - >

way interaction gives rise to a content voice e r t

- ’ -
dgnificance (Fle * Te 1 »

active and passive in the no eonte 1t d

fasts* i lives 1 - m.,, sublects "-ctor was,
i .Y n

course, highly significanl 2 .a' > eﬁ 001) ---------

...... ia irtertines @ 2

tendency for th- content cor”ition

2747 rnooe,) but this was not significant 1> [1)*

Lo jdiffer ®pet

m_,+ nrtivo” aero r-nrly 350>-roc.

of

300



Figure 1 Results of Experiment @



TABID 10 TEPERIMEUT 8 : "T-" w?T

(i) WITH PREAMBLE

ACTIVE
THEME =  OLD NEW
a
TRUE 896 890
FALSE 960 812
(i)  "ITTTOUT PREAMBLE
ACTIVE
THEME = "OLD" NW/1
TRUE 911 1099
FALSE 1037 1178

a - N =16, Units aro milliseconds,

b : See Note bt Table 1,i

302

=g
PASSIVE
oLD ey
6C3 832
907 101A
PASSIVE
«QOLD" »JEW*
792 727
996 712

Vot
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(0) I’ Reaction Times (Total Times ndu ! ti_9).
analysis 0" v < so h- eovo'"" 7 if-r ef'cc’-s
) liffe 3 ti * act!

turned out to D€ about 36" -oc. Tn addition there aa rli-ht tS’leney

for 1t In the no ¢ t Lti . '

about 9 mec, overall. - artry explain lenc

total times to bo ShOrt—. Teis -t - c—1' to e-rlanation “or 'e"toils
~ (1) be ise i itself i eed 11

| I, - that ¥ ... <

would total tines - indeed it i" ouite possible that they v:oul - have hoon

Iffjrent. In fac........ sec. differ 1"
cious SIOWINQ down in tl imenter'ss  ht ¢
the listener since the no context SENtENCES r.— rict - irf .ol

the concert.

It is of ..... - ible to apply thi

of tI tilee W ... .. _....... c 5 below.

<o only effect of any Size at all in the adjusted times was a

context X voice X theme iNteraction in the sane direction as the main

analysis (™ = 4.39,

® 7Tu:be" Q~ ri;;- .ions

This amalyal * 1A
as il deviosly "
int . " Ic ) . h - @G.? -
.32} i 15 - 10.°", < .01)5 (2) t~ |
tences (4.04 vs. 4.28} *1]15 - » *°“05)s (3)

were fewer fixation»in the context th-u 1"
73, p<0,09)5 (4)

interaction (F ~ - 5.77, <" . 5.

<-A2« F1,15
those = old (a r.oun mnrhed vith

<.« . -t:, T S « o« owtWw 7 *1



TABLE 11 EXPERIMENT 8

(i) WITH PREAMBLE

THE>E a OLD

TRUE 3.56

FALSE 3.78

ACTIVE

(il) WITHOUT PREAMBLE

ACTIVE
THEME = *OLD"
TRUE A.03
FALSE A.28

a : N = 16.

b : Seo Table 1,

Note b

A3l

5.00

Units are milliseconds.

“E\N TIUIHTTT OF EYE “fOVE"EN""

PA881VE
oLD NEW
3.56 A M
A 00 A.25
PASSIVE
~oLD" t W
A.19 A.62
A 59 A.37
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Experiment 8 : w®\nrOyro'~ of Variance
P values
Effect Reaction Tine Data  Taxation Data

Unadjusted  Adjusted

Theme 0,00 0.0A ** 10.28

Voice * 8.18 3.A8 3.00

Truth * A.73 3.20 « A.93

Context 2.57 0.A1 » 6,72
Subjects * >» 28.07 38.5A «*» 18.7A

Theme x Voice 1.3A 0.52 0.00
Theme x Truth 1.20 0.89 0.A6
Theme x Context 0.02 0.12 0.02
Voice x Truth 1.98 1.73 1. A0
Voice x Context t3.99 2.66 0.79
Truth x Context 0.03 0.00 0.13
Theme x Voice x Truth 0.35 0.0A » 5.77
Thome x Voice x Context - A.53 ~A.39 2. A0
Theme x Truth x Context 0,00 0.0A 0.15
Voice x Truth x Context 0.58 0.8A 0. Al
0.30 0.50 0.19

Theme x Voice x Truth x Context

All df 1,15 except subjects which are 15,15
* p< 0,05

ee p<0.01

*»* p< 0.001

t P< 0.1



Table 13 :

Experiment 8 :

Unadjusted Reaction Times

Voice F .= 8.18, p <0,05
1,15
Active
2567
F. = 4.73, < 0.05
Truth i~4D P
True
2615
Context Xx,Voice F = 3.99,
Active
With Preamble 2430
Without Preamble 2704
Context X Voice x Theme. F,
Active
Theme = New Theme = OId
2378 2483
2803 2604

Ad lasted Reaction Times

Voice F 15 = 3.48,
Active
972
mruth,  F1 15 = 3.20,
True
851
Context"jjJ/oicc® F~ N = 2.66,
Active
With Preamble 889

Without Preamble 1056

Means for major effects

Passive

2883

False

2734

p <0.05

Passive

2775

2791

4,53,

Passive

Theme = New
2816

26 gg

not significant

Passive

830

not significant

False
952

no>, significant
Passive

854

806

p = 0.05

306

(Figures are milliseconds)

"heme = OId
2733 With Preamble
2884 Without Preamble

(Fibres are milliseconds)



Rxneriment 8 : Keans for major effects (cont'd.)

4, Context_oiJfoioe_£jrhene. " 15 = 4*3V

Active

Passive
Theme - New Theme = Old Theme = New Theme = Old
With Preamble 851 928 923 "5
Without Preamble 1138 974 7-9
C. Fixation Data (Figures are number of fixations)
1. Theme” M n” = 10,28, p~r0.0Ol
Theme = New Theme = Old
3.99 4.32
2. \Voice Fx x- = 3.00, not significant
Active Passive
4.07 4.25
3.  Truth® FA 15 = 4.93,
True False
4.04 4.28
4. Context Fl1 ,c = 6.72, P*""*05
With Preamble Without Preamble
3.90 4.42

<0.05
5. Theme x Voice x Truth N = 5,77> P

Passive
Active

Theme = New Theme = OId
Theme = New Theme = Old

4.53 3.87
True 3.96 3.79

4.31 4.29
Ealse 4.50 "8
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need 1 e ieaaaaaa. Tie with act!

sli ~htly less thm true with passives.

(A TIrst Two fixation?
Us in ixoarlmont 6 More was - very str" m; tou-“oncy i-dcod to

mEemon s bject j
of 512 trials only on 4 occasions did a subject fimte first on any "not
other than the centre.
The second fixation dots is me® more interestin’ than th"t for v>e
experl te# c ct c
previously mentioned (ml d "refore the centre object - i.e. T - one
fixated first) subjects®™ s c fi* on
object would be were the sentence "-rue. '"ero " ~ aJ"™"ro
consequently between true and fal.e sentences and little difference bot-een
active8 Ives (tl r bab...r " .- M r °*70
....... 3,6! Ives). W1 *o* » 011 r = =
object not fixated first) subjects appear to behave m if they tior ht
the sentence was a true active loohiny at the spot where the second, object
ithoul be If i ... _....... tive. TI ro..... " - 5CU "la
0.70 witl .. 1lves, 0.9 itl tr ctive i0.7 " S " ol
The no c »text data are »ore complex. When t...........
n n (and tl " be ce
fixation is on the second object mentioned with pes. ives (probability of

this 1 .... :hly 0.73) but on tl Irrsl vant object itl =tlvei

( .ob bllity 0.60 of this).  ..... .... 11 .

false sentences there is a roughly even chance of them fixating either the
second object referred to or the irrelevant oh act.

result for true actives really differs from random behaviour which norhans
suggests that subjects tend to assume a sentence beginning with "the- will
he « * m , butc »mot m * thl ivoic =

from the sentence, and between the latter and the noun referred to in the

second noun phrase 1 id to random behaviour.



*hen the Ffirst noun is mar! ed with "a" (and 1
periphery and not fixated first) subjects tend to loo™ at the - it ore

the object should he with actives (probability of his is r hly 0.63)

tut at the -otwl = d bject 1 1tl >lve (  ..... - T
fOr true passives and o.7s for false). Thie tendenc te the
with rassives but to use a more calculatin® strata -.1th actives rorbam

reflects the additional etrei which with theme in
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th.-eusseon

The nost outstanding resuit oif the -résout eroori eeont ir the
different pictures oi f mdifficulté oi the e-ssi-o cenyeyed Vr »”.»
.mm « and )i |l ti b r 1 -f [ ]

“m"ioh etater thn.t proce-rJn~ oi the serence ca iot "<min u«;il ""e y.-ole

sentenoo he.3 boen in-ut to tV Vst-ner - |Id "ava t """k fit

passives are simpler thar. the corret mm™ *t

psychological interprétation “cl kyai re Hee pti =
abont Processing, but 1 i 11 r er tri

complexité o" the passive, uhe sent resulte t 1 Kk hi Bsitic
totally untenable. "D-over i'ir -oscille t~ r-e-eut t'r - rnh.lect " es
his knovrled f - tr f ths " 1 sit 4 > infer the
sl...... ” the e giv ly the earlier parts -
endccd this is assumed i cribi " Ite al - t thie
nlrtnd? presup oses that oreli inary pr-co-ri’ T sentence can bepin

before the »”oie sente ce ir input - othorvd.se, to it th- arp®"msnt in its

extre 0 forra, the oarly nt-res oi the _.aertence voulJ ot 1= -&"'_dot” oven

as part of a mennin-ful sentence (.as, for e-— le, subject and verb of a
transitive sontenoe). Tt ir possible to nnintain a" 7z a »-r-r
granraar rhich v:or"-n on vfh.ole stridngs by postulatii m -ort of analysis

by synthesis mode] e='lich générates whole strings to match, thon to input

and thon formulates hypothéses about the sentence structure wH c” somo

separate non»linguiotic >ro

situation, filtqring eut unlikely intsrprstations, TM IS t

tall story, though, and a r.mch simpler solution roui-Z be to awviro r
icB 0  ‘ehensj hicl *loed

ftirthermoro a loft ta r"-ht model v/onl > seo to be uch -oro usefnl “ven

the organisation of s occh in time, r”> ce t - not 11 " Toad on
wrry r* = ".ole et j" " Tt would also bo consistent -
Clark*s (1969] " ta. " le

B P -
sympathetic towar-* - loft to r*rht 1ia’o* thnn any other ortaMt gra -ar
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(see ™inogrnd, 1972).

One major difficulty door erl.se "it™ the present data on relative
difficulty of actives an-3 - rtMor. Tf the V.1 difficulty ir
simply one of the length 0" the 1 ut 1< < wl lid tille =a 1 E--
find a voice effect eve- after they “ww deduc" ~ ?aacre of rood.-"=p
tine fro" the overall free? al 20 “i¥ 0o”ph firr’ » e"foct of voice
on verification even tilth a delay between sentence pret

. gon arecoss? rince the present ex eri

orin i...hich a verificatio tael hi bee 1 sinul

sentation of rent r.cc and picture It say

th coding of the sentene 1 el brief »riod b
nicture 1" uresonted (or in the case " 11" Picture irst cn nm "on t
eodl f tl Ic until -~ j«l gsibl

that in tasks whore subjects hove tine to rcfloc* on f nature of t’e

ti S hav ] m Infor ! -

Id .... Ofc = "3 ft wit! fact th*t 1 th - = * two
of the present expert” onto -:hon the previously %ntioncd noun - - *
subject there ir no simnle voice effect. But fie is explicable on the
....... ound j it is po8sibls with a context to nee the point
the passive to make the old noun = the:-e, re t!-t no extra irfor ation
is conveyed. Tli.-t the problem ir not simply one of the amount o.
information conveyed by the asrtve but r~taer of r 1 ie-in t
short period appears to be confirmed by the fact that in thepresent
«psrimsnt ... o *t  L...... ... 0r

but the passive surely continues to carry more information - there is

simply no memory component.
All this of course is subject to the criticism that the adjusted
reaction times are not a legitimate seas",re. *hat position woul ">e

difficult to Justify f »gh, 1v he fHowl SC

verification tasks it is possible to make a correct response :iven the

-



picture plus the sentence r +to and includin®; the rain verb (th" - ill
of conr 1* - ticular = <) How tl

1 ixtri r tical 1

sentence, namely the auxiliary, no that bo core "re-<n- a’” task
constraints would still take lon-ar wit~” passives - even 3* they were

no harder. The present ne - a” two . Ic aesivee

because of the fact that they are ~Isa lonper after the verb (became of

s- f w9 ja fact hich - :ht
a -..10 to t by i that argin. Towever, "ly"
does not take loner tleae=thml . to the
[ ] the o loi ] t ictive ti - o :
n>» verificatio xperi (ineludi Experiment ®d 7
oat series) it is not possible in the c.. it experl ent

a correct response until the whole sentence has boon ntterek ”V is so
because of the fact that sentences in the are3ent experiment, are pf

fal a @f foior— at all) in both a -binary fashio

"ataria] r).

This in itself does not make the adjusted tj-os a food -casure of
difficulty but it does mean that ir. " situation 1 te t>e ”OF ”"t no
simultaneous presentation of sentence and ic 7‘re " *°
least as good a measure as the unadjusted times which inevitably make the

.. r h rder. rurther » as 1 . (1) there is « «
that the usual paradigms which present sentence and feture sepa-ate?
in that order produce voice effects boc- :e of a oemory component
(2) the picture-sentence order is subjoc t- a |I-
shown by Olson and Filby), then the "resent measure seems at least as -~ood

ay other. Certainly tI  xpl* '
but one (in terms of the information conveyed, and to bo remembered) seems

to cover all the basic voice effects, including interactions with the

o - ,Moot ch has been topicadised one
position of any noun referring to .an 8

__ V,, - preamble or b- special construction of the
way or another - be it oy L0 u



picture.
This explanation docs not cover two other effects observed in the
> actioi 1) I ta in *e rinent : namely the effect of

truth value and the Interaction of voic ith &8 leii the j context

la i Ing, there i > to] leali
night well he incorrect -iv-mthe rcct t> t -eople lo " - articl"-a to
marh tonics (see Grieve, 107A, - ” Grieve ar " wrlon, 1973), hut it ap-cars
justified in d [ ] o the fact that tl " e x voic

interaction in the no content data -hows the t- ive o0 bo reacted t-

faa - heme * old - -ecisely ti >F d
context condition. The r* -lost o-d -nation is t>-~ subjects ve nm— -a
compari oor. strate"-v her” ol -mv-"Iv"0 doeo m m 1s”"tr ee nnm

first, It follows that where theme = noun marked with ethe® (= noun
referring to the object in the centre), 1 the active vo--e t-c

fixatin™ the sentence actor, but in t’o passive v ice *hc - — .co Patient

ice - aim>Je vredi ' 1

like cMldron,
find
secon

to the ohjeel 1 front of the cent*« object.
the no context hata only 100 1'e
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Apparently one is lefl with tl orde tase rol "
subject? prefer (eeteri- paribus) to code the -cntence v rome deep
format which ha- :lc-or,to o " -0", perhaps Verb (e-ter, " ) - “V -
find it easier to a“crify the sentence if tv r fixate the actor fi”st in
the picture. There is a difficulty here though : Iin Sxp< t 6.

uses displays identical to those here in fee act of the order of scanning

of the sentence case <" -s, there is no ev* ’once in the no context data

of a preambl 1 ent ffect ( RT for Actor 1 re 1666 sc,,
for Patient 1604 isec.). Fu ther s * e>nt 7, i
properties of the di jpi--. ibj ct"s - " str " are different

fron th0Se wore, there is su evidence of a prea-ble el»me« effect
similar to that observe' hare (J*ean n for \ctor in t-¢ rrea”le 1460 -c
for Patient 1565 msec.). These facts taker 1--ef r tend O vat- -to
sim-le explanation a* lead one te"-rds the r-v - "eqi " tic viov of
Olucksberg of al. that the of comp....ng sentences against Pictures
is so dominated by the demands of ary particular task that it J- difficult,
iT not impossible talk 1 of ' Be8S*

This view is further reinforced by the resence of an overall nan
effect of truth value in the reaction times of the present experiment,
compared with a tendency in both r* irimentc 6 and 7 towards a truth v*Lue
:voice interaction.

Interpretation is not helped either by the complexity of the eye
lavement data. Certainly the data on the number of eye movements in the

present experiment produced a significant main effect of truth and in that

ot - i tl Wmiis of the

o B R .n the only effect evident in both
several difficulties here. Firstly t

R B - 5.,,-41v the fixation results here are
the HT data and the fixation data. econ y -
R R jvirtv. rtf the wrevl>us two expor¥ients. C
quite different from those of e*gher o- tne P~ p

the four significant results only one (the truth x voice x theme interaction)

occurs in either of the ether experiments, and then (“neriment 6) in a

quite diff.. for.. of «ticul Intereoti « * O# of
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strong thene effect In the present experiment, bnt not in the e -evicts
ones. It secns that the reference to the object hit the middle of the
picture as S fixates it at the start of Us scan »re.atly facilitates
scanning. It in therefore all t’e more surnrisir.” that this effect did
not occur in Experiment 6 which 1 so ap a", tly aj dlar. It seei 1 like]
that the difference lies in the fact that f ree objects are present ‘r. the
Pictures used here but not in the earlier ...."i::cnt, although it is also
«ossible that it lies 1" the use of simultaneous presentation here but not
it he other 1 tm I suspect i ] e 1 is former :
Experiment 6 one finds that the first object fixated is not the same object
as that referred to by the Tfirst noun phrase one siimly look- at the other
one (in fact it is not even necessary to lock), "ht in t e -"osent
experiments one needs to look at at least one of the locations to see if
t- on-vt. ~’ - explain #ct
without any nee- to invoke lin "Untie facto"” .

Any explanation of the f ree way interaction would -meve to be o0-e
s jHeated. U Ix 6 this took t form of
number o" fixations for the passive, regardless of truth and theme, but a
superiority with false actives when the new item, was theme, but Uth true
actives ,he tl »ld i a was th.... In « sent experiment
produce less Tfixations than false ones, th> effect being greater when the
new item is theme. Passives, however, produce less fixations with the old
item as theme (i.a. tt»e @ ............. « « T o»«., 1
when the new Item is the
for thin result or its difference from the earlier one.
relationship between the fixation and ET data sr -art- that a scanning
rather than a linguistic explanation would bo appropriate.

The data on the first two fixations produced aero V ito onliahteUn-

S, pblv fixate on the object
results. da already no

tto th. PC«, tint (pX>.»). »e -

1th th, u*, «. «e » i— * e«



context date firet It ir apoarert that when the ther-e is the objec*
fixated first subjects tend to fixate second on where the ot'-er object
would he were the sentence true. This Is true rcgardl rs of eith™™ voice
or truth, "tth @ robability overall of occur-ing -Imost seven t' os in
L subjects <"msoar to behave

as if the” thought the sentence was a true active, "wat - they loo™ (on
tle Wlo3e) Wl = ... dec  m3M Lf d tence true a:tlve.
The probability of this is roughly tf it ii a tr ive and 0.7 if it
Is a passive or a falce active. "-te that wit' f.. a actives and * a
passives subjects look awe-" fro- the actual object rationed first - or,
in othe- words, behind the object fixated first. This not only poos
against the tendency to look " "a ~"«ct4 " "a’ -—- —.—«—l or nelson is
facing but it also norms they -re not using peripheral infer-ration to
direct their scan. - or rather not using it very much : the increa

probability of fixatin"- the thone in a tr-" -stive sho-s it ~ -ser’ a

This effect would not show up, of course, in any paradigm other tan
simultaneous presentation of sentence and picture because of the f-ct that
subjects would have voice information available to the: before beginning

to scan ir the sentence-first case.

the £

as th—

305~ denondent on the SENtENCE structure to direct their acan. & RSFEH

in the results section when the first noun io marked with the indefinite



article subjects tend to look at whore the noun r-"%rred to by the theme
la Lt assives (roughly 0.75) but "
actives (p s 0.65). fince subjects are scanning while the sentence is
continuing it is hard to see how they can know whether a sentence if
going to be active or passive " time to alt r their jaiming
It is oossible though hat while they are fixating on the centre object
(the object mentioned second in t™>c sentence) "“e so “ence reaches the
v rl - bl - "eject a scan. Tt is impossible to gall
precise idea of tvo time relal hips rro tt -ex »ri ent-1 data. It is
apparent that they compute and carry out the scan with actives as if they
were assuming it to be true whereas with, passives there I more of a

,ncy to find the object referred to by the the e.
lino wit 5den - - -

ee"ate the speakers point of do.-art-re : the listener  _._._._......
need to start fro.; the same point of view as the sneaker by finding the

t r-r- - ;,,t - .- -ma- " - =m - "

one should not overstress this wint riven the different bel.-viour when



sixperimonts 0.7 ard 1 : f}'"--1 d" mcession.

The ST data reveal a much more consistent pattern of results across
the three experiments with the context than witl the no context condd Lo
ThIS is especially, so with passives. In oil three experi .,ertr < to true
MasSIVES are low/cr when the theme refers to the previously mentioned
object (i.e. is marked with "the"™ and i : e ” Icl ire

rl mts 1 and 3) : 303 msec, in Experiment 6, 207 msec, in Experi
7 1 169 T. 1 or* ] (adjust 1 )- his is an

f -a |]jc. ’ijmloe passives do not produce such consistent results,

figures bed 2AS c. ,-16 bc. and 107 >. r ively - a
overall » of 124 ec. 1 is considerably lower than t tor
true sentences but it should be viewed in the H.-ht of the fact that false
;h, context massives show n considerable <" **f

theme = noun marked with "the" (compared to the ease where the ~

n m «@») whil t = - i L. - ¢ Te
coat . I e
in Experiment 6 responses are faster to the car- cct f L 1
i m i._._the" by 12: 5., m *1 t7tl ... 1 - 126

t 3 si " -
IS similar with false sentence- . V the
slower when the first nominal is definitely — hod by 115 “«c., 1in
Experiment 7 f r by 137 in
. Inal is definite] arked -

(over "1 o 24

i.,. wb | g Btor. i th o..... ) 1 “
24 . argue f « «tralit i " » " - 1 " "
to be a voice r truth value interaction present in two of the thro- - =

. j -hvp ™ bain"t about, no difficult
of dite (r::perl "on.tr r" mr. D)

. - _ hut uorsive: bein™ enoior p * T
v/hethor the sentence is true o. *

1
true. M1 throe experiment! . a m ile difference overall, bat-veer, act-vs

1

. . . -,,vBtnntiallv shorter times in the
and PasSIVES if the Sentence is true >



activo if it io false.
"iz0 no conte "t dat" <ew0 ore confusing. eHiere Ir vrrv littl »
9 | of ti u 1 *fee (activ s 1Ist 1
¢ truth val ffec -eall mly ot noc t data i
Fxnoriront +. Falo™ s™rtercos neo to ho reacts' to faster if -s

nith the first nou narhed with "a" or active -ifl the 'irnt nori ..+ narked

. e, Thi il aifr tl 1ata £ tr " m,
T the linguist! Involved is 1
clsuded in these d by the differ ;annl rategies subjects used 1

the different experl ts. Ther

..rl «te in t conte: han in the c -
e to tI tester (T roothl
»ffecte. IF tl tat tl e inKk < ib

...... ] text then a clearer pi

...... -ge. OfF [ have throw
the course of discurrir- the throe experiments, DUt leu us adopt it for the
. souse to say that one can
of arg e t. imptl y

sir.oly subtract the no conté”Z ti sc .ioiV context tiros to arrive .at a

effect of context on an™

figure for the faeilitatii

PM tt.ul« «5», Oee,»r, MO «« -»o», . «, «o M.
on. » 0 (int_.rp-rtM*, _casin®, ~ W * ~ > * & %
of th »« " rtu I 1 z i1 - *1f

. . Co

a sianler picture.

Taking fir ive. , the 1 »or

all three experiments for both truth, values.

. 0o r c - eld over there = new.
- - . .7 . . 03M -

This is, very 1i: uressive given the variability of the three sots o"

experimental rial ceduree. The reaulta f

Imple. both 15



to be any interaction between truth value and

an advantage of these = old (12« -ec. with tr.’e so jtenses, 13? sec.
with false) and Ex 'orincnt 8 of tlone = nor (104 sec. nit'- trne ' ' 231
Msec, with false). EBEx eri snt 7 s] ... cobpi n : active

are only facilitate:1by having t’e e = new »t they -re true (= 11* -ec.),
the reverse being true if they are false (by 8 >c.). MI thi aver

out at a net advantage of roughly 50 sec. v -a tho t' eic refer.- to the
bject jdin t »preai >e (i.e. mar

facilitation -a-no frrr 230 roc. to-? nsec. 1 vor
helpful figure. Nevertheless comparing it with the

passive there does see- to be evidence that the rasslve, unlike the active,

is not neutral with respect to to Icalisa

if one compare 1 »rail facilit 1 c¢ tI <c xXto.... tl -'s
O emlor. - mm -~ df Old theme (i.e. fi
it -») facilitation of context over no context as from 1 ®. to

.248 sec. with a mean of 0 msec. Actives with new = theme have

facilltatiot fi ire of 44 msec. ‘s to “132

The corresponding figure« for pa.slvee arc 78 o. (witt -r « fro
msec, to -40 n]SeC.) and -204 s. (wi - “105 ’* to
sec.). The very similar cv >11 ti f »«reel tI e

context conditions emphasises the relatively -context free- nature of f e
f -M. be eo iderable c

the context sensitive nature of this choice, -ho direction of the effect

with the passive brings out the role of the passive as an option selected

in order to provide cohesion with nrior &« course by :-ki- the topic of

the prior dire hematic in the eontonce. he use of

method cloarlv rules out explanations bawd on

asymmetry or fixation ordor.

The eye movement data treated by this subtractive method provide more

oaltl . Hd * ’ T

case of the theme . new examples giving rise to more facilitation than the
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to be any interaction between truth value and theme. Experiment 6

an advantage of these = old (12A -—ec. with true sentences, 132 sec.

with false) and Experiment 8 o’ these a new (194 sec. with true a d 239
msec, with fal -?). Ex erii snt 7 el ... ............ Bonn] :

are only facilitated by Irving t e ,e = newif they ore true (by 116 jsec.),
=0 reverse "n"og true if th"” nr* false (by 2° rrec.). th4a avor-"-ea

out at a net advantage of roughly 50 usee, when the these refe”? to the

object m 11 > preamble (l1.a. Mr Mt
f Bin ! moi_.._._. inm frm 289 sc. to-132
helpful fimre. "evertheless comparinc it r"tb the seenfigure for the

passive there does see"™ to he evidence that the maa.ssivo, unlike the active,
is not neutral witl respect to Lc lea - t

1+ ¥ one compares the ove-all Tfacilitation of the context over the no conte-i

eonditl . ... actives itl 1 sme (i.e. " ilnal

"the™) facilitation of Context over context froi 18S e. to
- re. Actives wi a

facilitation figure of 44 msec, and t range of do -132 Isec.

The correspond!.»  figur for a iv.._re 78 a. (ith «...... fro® 157

maec. to «40 nsec.) and -204 s. (il a s fro -105

msec.). The very similar overall times for actives in the context
context conditions emphasises the relatively "context free" nature of t’e
active, while the considerable cotit x fi ei the pasaive a hs ..o
the context sensitive nature of this choice, ~ha direction of the effect
with the passive brings out the role of the passive as an option selected
in order to provide cohesion with orior discourse by making the topic of
the prior discourse thematic in the sentence. ho use of 1 ® subtractl,e
method clearly rules out explanations based on eithor definiteness
asymmetry or Tfixation order.

The eye movement data treated by this subtractive method provide more
support for this position. Taking passives first,, there Ia Only one

case of the theme = new examples Giving rise to more facilitation than a



theme s old (figures for Pxperiment 6,7 and 1 resooctively are -f.05,

0,45, and 0,45 for trv.e sentences and 0,36, 0,n53 and 0,35 for false

ite "me". Once again t ‘esulta Ite tn.pr Ive 1 hei
piifornity. lIgain the actives are quite different (figures in the same
order are -0.46, o, -o.cn and 0,05, ,45 and -0,50), a...TEe

but these results as a -hole clearly dc aetra™-r t>0 suneriority o" the
passive With theme s old oves " "epne iV t'o-o - r/, - 1 reaf’ir
the lesser importance of c ice of f-ene i- the active.
In usin- the subtractive retho™ or- is i-etti" - rid o" anything common
to both the context find no context cord.it” o--, Hopefully are cuPv <
ifeel i Jialised -1 " are here 1

the tasks for the light they throw on linguistic processing rathe- than for

their own srko, However it -w— b- tha*~ cc -on -rntactic processeag is

possible - ve bable.
to consider what ight be Inv lv 1 here. Si
faciliti ‘ocessi ( ell e, i 1 " a e -5
roceesi ) \ > i jlearl m the reaction time i
case hicl Is bei ;;u d f m-basic (i.e. -ca - tic
_______ Ing. So it 1 t if tx N LIS,

processing6, there is no way we can observe it n.nce it is rot i ol-""le.
Unless that is we can use a large number of tasks and find "t - can-on
to all of them, Thi rould t be »dlei to aay, i

be no point in going through with it unless there was some independent

I m < li ving 1 ch proeeaeing. Cl " ® "

meaning to syntactic choices, so that the subtractive icth.o " used here

at a d level, iLlng relate
The complete absence of a correlation betwco- >an comprehends f -  for
m 32 cea of Experiment 1 ( -0.05)

bo an” conno®’ syntactic procos 1



after tne subtractive r.otfod has been a g™’ ""e rent differences
betwe ...tV i as ive .  Tille constitui

reject! ¢ loy-styl ... ra aa >1 of 1

......................... ses,
s-rte'.iC theory, because of its greater e "hosts or the function

of different prrnmatical choices, ir IN a far better position to cope

with this =inf 0f’ conto-:* "], variation, "-body has sa far atte...ted {0

7 .
nroduce a norforranCe uodel fror a-stor "c ihoiry so that it “adifficult

to see exactly 1 Id be applied ' -oblea. it
seems clrar that tho dea €St lev'3 of cod’= 'll, " tie short tem
1 top.cceeeene Lo t the verificati

rrocess -Mli not ho r/’epondent of that.

7 "he nearest to a perforaanoe «odel 1... o m1 (1W2)
a fragment of fO - no facilities for handling the "textual™ and

e m -.al" components are incorporated in his syste .
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Chapter 6 : An Experiment Involving Answering ""h- Questions

Introduction

This experiment extends the range of phenomena covered to include
transitive questions. This has the advantage of providing further
coverage of thematic options within the transitive clause type, including
voice, while at the same time investigating in a rather preliminary
fashion some of the relationships between mood and thematic choice. It
may be as well to state here at the outset that the move towards
questions was not motivated in any way by a desire to investigate a
different "speech act" (Searle, 1969). Indeed it is not clear to me that
the questions of the present experiment do differ from the statements of
earlier experiments in regard to their speech act status. The whole
notion of the illocutionary force of an utterance is dependent upon the
complex system of social roles and conventions of relevance to the ongoing
situation. In some cases the felicitous rendition of a speech act is
dependent on the syntax and semantics of the utterance produced. This is
certainly not always the case. Though we do not have anything like a
thorough analysis of speech acts, it is clear that the surface structure
of most sentences is related in only a very indirect way to their speech
act role. The complex of social roles and demands of the present experiment
and those which preceded it are sufficiently similar to suggest that the
speech acts on the experimenter®s part are the same in all the experiments,
despite the syntactic variation.

The primary reason for switching to questions was the variation in
both the range of choices available to a speaker and in the way the various
choices are expounded in questions as compared with indicatives.

This point will be discussed in depth below. There were a number of
secondary reasons for choosing questions. Firstly subjects cannot just

use a set of simple matching strategies which would enable them to respond



correctly given only a part of the sentence. Secondly although it is
possible in theory to work out the answer before the question has been
fully asked, if one quickly divines the task structure, subjects do not
interrupt a question to answer : they wait until it is conwlete. (1 should
add that divining the possibilities to the extent of being able to predict
how certain of the sentences must finish is extremely difficult.) “his is
not of great importance but it does make the paradigm neater. Of greater
importance is the fact that subjects have to produce a linguistic response
this makes the paradigm rather more natural than the verification task.
This is even more true in that one has to make an oral response. These are
all minor reasons but they add up to a wholly different attitude to the
task than the one encountered in verification tasks. In doing the
verification task one feels that it is merely a question of "-etting the
hang of it" - it"s simply a trick to be learnt, "his is not atall the
feeling of the question task, it feels stranger and more taxing and one
is not aware of '"getting the hang of iIt".
Linguistic Analysis of a sub™+ ~ ""u.-.-Uons
The primary interest in looking at questions is, | repent, the
different range of choices available in the question. This can be brought
out by a consideration of the parallels with the corresponding declaratives
The experiment is restricted to consideration of simple transitive Wh-
questioiis and so the discussion which follows will be restricted to these
with very little consideration of linguistic problems not in ediatelj
related to the sentences used in the experiment.
There are two primary Wh- question structures, exemplified by

1. Who hit Fred?

2. Who did John hit?
and their passive counterparts

la. Who was hit by John?

2a. Who was Fred hit by?

It may be that in fact the correspondence should be 1 : 2a and 2 : la
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since the questioned clement in both 1 and 2a is the actor and in 2 and la
it is the patient, however the surface structure "."n\b-"l is air. a. to "nth.
" nd la and tr cture Hh-aux-N-Vb is cowmon to both 2 and 2a. Since
claims about surface structure involve, on the face of.it, less
preconceptions than those about deep structure I will assume the latter

to be the correct correspondence, at least for the moment.

As a fFirst approximation one might suppose that the indicative
sentences correspondins to the above interrogatives are (i) to (iv)
respectively:

(i) John hit Fred

(i1) Fred, John hit

(i)a Fred was hit by John

(ii)a John, Fred was hit by.
This seems at first to be right because (ii) and (ii)a certainly don"t
seem satisfactory as answers to 1 an:1 la, whereas (i) arJ (i)a seen
perfectly alright as answers to 1 and la. However (i) and (i)a seem also
to be alright as answers to 2 and 2a. Mow the (ii)s differ from the (i)s
in that the former e-pound a syntactic choice which Holliday refers to as
"marked theme™ (Notes, 2, 218ff). The temptation is to suggest that this
is what also distinguishes the Is from the 2°. ™"Ms ignores the definition
of theme, though. According to Holliday thomo is a function of mood. In
particular the unmarked theme of an indicative is the subject of t e
sentence, the subject being that element in concord with the vorb (i.e.
actor in an active, patient in a passive sentence). In an interrogative
the unmarked theme is the modal or auxiliary vorb in a polar interrogative
and the Wh- item in a \Wh- interrogative. This follows directly from
Holliday"s definition of the theme as the subject"s point of departure
for the oentence : in a question that is obviously the request for
information, at least in the usual case. A marked theme is one where a
decision as to sentence initial position is made which does not accord with

the decision which would he made on the basis of mood alone. Marked themes



are of two sorts : intrinsic case roles, and adjuncts. Adjuncts are
much the most common and fall into four types:

(a) conjunctions e.g. Although John hit Fred --------
This is intrinsic to the sentence structure unlike (b).

(b) discourse adjunct e.g. "However™, "Respite that", "But".
These serve to relate the sentence to v.hat liar pone before.

(c) modal adjunct e.g. "perhaps™, "probably” etc.

(d) complement e.g. '"yesterday'" etc.

It seems that these can all occur in a single clause generating a complex

theme €.1. "canwhilc, back "t the ra”ch, perhaps because they were
. Dior-. compl. modal  conj.
feeling |||, ---------------

(Halliday is not explicit on tils point). The other type of marked theme
is much less common and is exemplified by (ii) above for the case of an
indicative. For the ffh- interrogative an example of a narked theme would
be
3. John hit who?

Here the non-"Th- item in the sentence is theme : a marked case for the
interrogative.

To return again to the examples above : given this definition of

theme it is clear that the Is do not differ from the 2s on this dimension.
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Both have Wh- as thematic and are therefore unmarked. This is in agreement

with the fact that the (i)s seem reasonable answers to both the Is and 2s.
The difficulty here seems to arise from a failure to represent the
intonation pattern. IT we distinguish

(v) John hit Fred

from (vi) John hit Fred

Where underlining denotes additional stress then we can see that 1 can only

be answered by (v) and 2 by (vi). Similarly if we introduce
(vii) Fred was hit by John
and (viii) Fred was hit by John

we have the correspondence la : (vii) and 2a : (viii).



Theme here is unmarked and intonation may be marked (as in (v) and
(vii)) or unmarked (asfa (vi) and (viii)). But if a marked theme is
chosen this necessarily takes up an intonation contour of its own (see
Halliday p-218-222) so excluding any possibility of this element being
old information (i.e. the part which would be "givenl in the corresoonding
question). So (ii) and (ii)a have to correspond to 2 and 2a because the
marked theme cannot be old information, which is what it is given as in
1 and la. The two syntactic structures in the interrogative corresoond
to a difference of information structure in the indicative : a difference
which nay be expounded in either intonation alone ((v) vs (vi)) or
intonation and syntax ((vi) vs (ii)). The latter seems to be a much
more emphatic option and it nay seem surprising that the question
structure does not appear to convey this. In fact it may do so in one
of two ways : either by additional stress of the Wh- item, or by marked
syntax. The former may still only correspond to highly emphasised
version of (v) to (viii), but the latter seems to clearly correspond to
the indicative marked theme. An example would be 3 above : "John hit
who?*

The need for two unmarked structures for the question seems to derive
from the very limited variation possible in the question intonation in
English compared with the almost endless variety in the indicative
(Halliday 1967 b). This is of course due partially to the focus on new
information - i.e. the Wh- item. A full list of the suggested indicative/
interro"ative correspondences is given in Table 1.

There are several problems with this linguistic analysis as it stands
when one starts to bring in aspects of the situation in which the various
questions might be asked. Note firstly that all of the questions in
Table 2 presuppose more shared knowledge than the simple 1lhat happened?"
question. Secondly tho passive structures presuppose an agreement over a
topic prior to the utterance of the question - something which is not true

of the actives. This follows directly from Halliday"s analysis of the
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Table 1 : Suggested list of correspondences between indicative and Wh-

a
interrogative for the set considered.

Who did John hit? John hit Fred
Who hit Fred? John hit Fred
who was hit by John? Fred was hit by John.
Ytho was Fred hit by? Fred was hit by John.

John hit who? / ~h£ did John hit? Fred, John hit/John hit Fred.

Who hit Fred? John hit Fred.

7ho was hit by John? Fred was hit by John

Fred was hit by who?/ John, Fred was hit by.
Who wan Fred hit by? /Fred was hit by John

a. underlining indicates stress differing from the unmarked (sentence
final) form, or not deducible from the syntactic pattern, or

additional to that deducible from the syntactic pattern.
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function of the passive. But given this, the question type "Who was 7 by
X?" is very odd since it questions the identity of the patient by means of
a structure which should only be selected if the patient is old information.
This does not, of course, apply to the question type "Who was x being 7 by?"
nor to either of the active types since these have less specific entry
conditions.
Predictions derived from the linguistic analysis
Translating this linguistic analysis into predictions a: to subjects”

reaction time to the various question types, vie find the following. First
actives should be easier than passives, though passives with the patient
questioned should be more difficult than passives with the agent questioned.
This should apnly regardless of whether there is a context or not, However
matters will not be quite this simple where there is a preamble topicallsing
one element. Host importantly, the passive should be relatively easier
when the topicalised element is patient in the question : again this is an
application of Holliday"s notion of the function of the passive. It works
with the other application of that explanation (cited above) to produce a
rather counterintuitive set of predictions for sentence tyoes A - ~
(Questions here are assumed to be based on the display Fred John Jac .
where denotes the direction faced and all throe people are running;
John is previously mentioned - the other two arc not) :

A. Who is being chased by Jack?

B. Who is being chased by John?

C. Who is Fred being chased by?

D. Who is John being chased by?
Firstly one can predict from Holliday"s analysis that C and D should be
easier than A and B. Secondly A should be easier than B and D easier than
C,

This analysis of the nature of.these Wh- questions makes no predictions

as to the relative difficulty of the various active questions. They should

all produce rather similar reaction times both with and without a topicalised

element



The experiment reported below once again measures eye movements
during the scanning of the picture. Again though reaction tines will be
used as the definitive measure of processing difficulty. As the previous
experiments showed eye movement data may help in interpretation of 2Ts but
their exact relationship to processing difficulty remains, as yet, very

obscure indeed.
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1. Subjects 14 first year undergraduate psychology students fulfilling
a course requirement. 5 males and 9 females. Average age approximately 19.
2. Apparatus
The same vie-.ving box, projection and video equipment was used as
in experiments 6, 7 and 8. Additional equipment was as follows : as before
a Revox A77 tanerocorder was used to present the materials to the subject,
a Revox A700 tape deck recorded the whole procedure both the materials
presented and the subject®"s response, which was spoken into a microphone
placed within the viewing box 2 - 4 cm. from the subject®s mouth. Tt was
from this recording that all time measures were obtained.
3. Design, Materials and Procedure
The design is basically four factor, within subjects, the four
factors being 1. whether there is a preamble or not 2. whether the
object mentioned in the preamble is mentioned in the question 3, whether
the question is active or passive A. whether the noun mentioned in the
question is early or late in the sentence. In the no context case Tfactor
21s assigned by corres ondence to the context condition.
If x and y denote the object mentioned in the preamble and one of the
other objects In the picture, respectively,end O denotes one of t
verbs used (viz. “chase", “follow"™, "shoot", “watch"), then the eight
sentence types are as follows (with factors 2, 3 and A cycling in that
order)l :
What is 0 x?
~That is 0 y?
What is being O by x?

What is being 0 by y?

1. Note that all nomtnals in the present experiment are definitely

marked as the subject can see the referent at the same time as he

hears the nominal.



"Thet is x 0?
“/hat is y 0?

"liat is x beinr 0 by?
What is y being- 0 by?

As in Experiment 8 the direction faced by the objects in the slides
was systematically varied so that one response was obtained from each
subject to each sentence type with the picture oriented to the left and
one with it oriented towards the right. This amounted to 16 responses
per subject in each of the context and no context conditions. Eight
different random orders of the 16 sentence type/faced side combinations
were generated and a tape made for each of these for both the context and
no context conditions. Each subject received a different context and no
context random order. Seven subjects received the no context condition
first, seven the context condition. No random order was used more than
twice for either the “context®™ or "no context® cases. Slides used were
identical to those used in Experiment 8 the object described in the
preamble always being in the middle of the picture. Practice trials
comprised four trials before each run - with context if the run was with
context, without if without. The same four trials were used throughout -
sentence types 1 ann 3, one of each 7/ith the slide facing left and one of
each with it facing right.

When the experiment commenced subjects were shown the apparatus and
what it did and the chin rest and seat height were adjusted so that the
subject was comfortable and a good view of the right eye was obtained on
the monitor. They were told the experiment was in two halves and the
instructions for the first half were given them. If they were to receive
the context condition first they were told that the slide would onset and
simultaneous with it there would be a description lasting three sentences
describing one of the objects in the picture. At the end of the description
there would be a question. They were to answer this as quickly and briefly

as possible - preferably in one word, They were told that it was not



important that the name they gave the object was absolutely precise so
long as it could not be confused with one of the other objects, that is,
so long as the experimenter could tell which object they meant. The
necessity for speed was stressed.

Subjects in the no context condition were given these instructions
amended appropriately, the slide now onsetting from the onset of the
question.

The slide onset was operated from a voice key fed from the recorder
with the stimulus materials on it. The voice key opened a shutter on the
slide projector. When the subject responded the experimenter closed the
shutter by means of a key nW,eWalso advanced the projector one slide.

The tape recorder with the stimulus materials continued to play throughout
Trials were spaced at 10 second intervals so that if the subject did not
respond in this time 5 closed the shutter ready for the next trial. This
in fact only happened once altogether.

After the first block (i.e. either the context or no context
condition) there was a break of about three minutes while E altered the
orientation of the slides ready for the next block. The same slides were

used in the same order in both conditions.
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Results

All subjects were asked which half of the experiment they found
easier. All seven subjects who received the context condition first
found the no context condition easier. Three of thoso with the no context
condition first found the context condition easier and four found the no
context condition easier. Thus there seems to be a straightforward order
effect, with the second half easier, but also an overall tendency to think
the no-context condition easier. mhls is interesting for two reasons :
(1) it would seem to show that the shorter exposure of the slide in the
no context condition was not felt as a hindrance and (2) the reaction
times were significantly slower for the no context condition, in apparent
contradiction of subject®"s expressed opinion of the difficulty of the two
cases (see below).

Several analyses were performed on the data. It was felt useful to
have an analysis of the lengths of the different sentences and so an
analysis of variance was performed on the figures for their durations
with the four experimental factors as fixed and the 8 orders as random
factors. In other words the four factors (and interactions) were tested
against the order x factor interaction as error.

In addition tests were performed on,the overall RT"s from the onset
of the question to the onset of the answer (onset-onset times) and from
the offset of the question to the onset of the answer (offset-onset times).
Analysis was also carried out on the number of fixations from the onset of
the question to the onset of the answer. Separate analysis is performed

on the context and no context data, as well as the main analyses with all

the data in a single anova.

Rather than go through each analysis separately 1 will go through them
factor by factor, considering all the separate analyses at once, Separate
tables for each analysis are attached. This method of presentation has the

advantage that one can consider the effects of duration of the stimulus

material on other measures very easily.



NOUN BEFORE NOUN AFTER

MAIN VERB MAIN VERB
ACTIVE PASSIVE ACTIVE PASSIVE
NOTO 023
PREVIOUSLY 1261 940 1253
MENT IONED
NOUN NOT
PREVI0USLY 1017 1400 1051 1353
MENT IONED
) 1
TCONTEXT2*
NOUN TOFORE NOUN AFTER
MAIN VER3 KAIN TOR3
ACTIVE PASSITO  ACTITO PASSIVE
» ONN
PREVI0OUSLY 976 1259 1078 1403
MENT IONED
NOUN NOT
PREVIOUSLY 943 1367 1043 1450
MENT I1ONED
“NO CONTEXT" N =8

TADLE 2 "7:ATT STXT.US PUPATIONS (nsoc. )1

1. Note that the figure.”, from this table plus the offset-onset times
do not add up to the onset-onset times because of the fact that

materials for the 14 subjects were randomly selected from this set.



NOUN
PREVIOUSLY
MENTIONED

NOUN NOT
PREVIOUSLY
MENTIONED

NOUN
PREVIOUSLY
MENTIONED

NOUN NOT
PREVIOUSLY
MENTIONED
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NOTO BEFORE NOUN AFTER
KAIN VERB MAIN VERB
ACTIVE PASSIVE
2656 2685 2A21 36A5
2563 2919 3058 3309
"CONTEXT™
NOUN BEFORE NOUN AFTER
MAIN VERB MAIN VERB
PASSIVE ACTIVE PASSIVE
333A 3139 3199 9999
2930 308A 3392 A109
""NO CONTEXT™ N = 1A

TABLE 3 MEAN ONSET-ONSET TINES (msec.. )



NOUN
PREVIOUSLY
MENTIONED

NOUN NOT
PREVIOUSLY
MENT IONED

NOUN
Pl VIOUSLY
MENT IONED

NOUN NOT
PREVIOUSLY
MENT IONED

NOUN BEFORE NOUN AFTER
MAIN VERB MAIN VERB
ACTIVE PASSIVE ACTIVE PASSIVE
1742 1427 1483 2387
1536 1522 2003 1971
"CONTEXT™
NOUN BEFORE NOUN AFTER
MAIN VERB MAIN VERB
ACTIVE PASSIVE ACTIVE PASSIVE
2362 1994 2130 2610
2029 1726 2357 2708
""NO CONTEXT™ N

TABLE 4 MEAN OFFSET-ONSET TIMES (msec.)

14
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NOUN
PREVIOUSLY
MENT IONED

NOUN NOT
PREVIOUSLY
MENT IONED

TO?N
PREVIOUSLY
MENTIONED

NOUN NOT
PREVIOUSLY
MENTIONED

NOUN BEFORE NOUN AFTER
MAIN VERB MAIN VERB
ACTIVE PASSIVE ACTIVE PASSIVE
3.36 4.29 3.43 4.68
4,46 5.39 5.18 5.50
“mCON"TEXT™
NOUN BEFORE NOUN AFTER
MAIN VERB MAIN VERB
ACTIVE PASSIVE ACTIVE PASSIVE
5.54 5.54 5.11 5.64
5.14 5.57 5.29 6.43
>0 CONTEXT””

TABLE 5 MEAN NUMBER OF FIXATIONS
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NOUN BEFORE NOUN AFTER
MAIN VERB MAIN VERB
ACTIVE PASSIVE ACTIVE PASSIVE
NOUN
PREVIOUSLY 3.36 4.29 3.43 4.68
MENT IONED
NOUN NOT
PREVIOUSLY 4.46 5.39 5.18 5.50
MENT IONED
"CONTEXT"
NOUN BEFORE NOUN AFTER
MAIN VERB MAIN VERB
ACTIVE PASSIVE ACTIVE PASSIVE
NOUN
PREVIOUSLY 5.54 5.54 5.11 5.64
MENT IONED
NOUN NOT
PREVIOUSLY 5.14 5.57 5,29 6.43
MENT IONED
"NO CONTEXT" N = 14

~“RTF 5 MEAN NUMBSIT OF FIXATIONS
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3000 CONTEXT NO CONTEXT

2500

2000

msec.

1500

1000

reaction times (adjusted)
7-00

6 00-

5-001

4-00*

3-00
fixations
voice: A P A P A PAP a papaparp
noun before after before after before after before after
position:MV MV MV MV MV MV MV MV
previously  not previously previously ~ not previously
mentioned mentioned mentioned mentioned
Figure 1 Experiment 9: principal results

(accompanies Tables 4 & 5)



voicckA P APA PA P APAPAPATP
noun before after before after before after before after
positon:. MV MV MV MV MV MV MV MV

previously  not previously previously  not previously

Figure 2 Experiment 9 : subsidiary results

(accompanies Tables 2 & 3)
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6 v "M"Ysts of ".i.ria; : r"TiTurr: materials .

FACTOR F VALUE 1,2
A *** AO.50

B »**738.38

C 3.73

D 3.23

E * A.39

AB 3,60
AC 0.35
AD *11.20
BC 0.18
BD 0. A6
CcD ** 13.93
ABC 0.79
ABD A.17
ACD 0.2A
BCD 0.83
ABCD 0.00

Degrees of Freedom except for E which is 7,/.
For list of significance levels and factors SEe€ onset-onset anova.

Note that E is here not subjects but quadruples OfF object triples

ad a verb



Tphle 6A Summary of Sirenifle?ir, Effects : stimulus Ourationo.

1. Previous Mention. F.l 7 = 40.50, p<0.001
Previously mentioned "ot Previously Mentioned
1136 1203

2. Voice Fx ? = 733.38, p<0.001
Active Passive

996 1343

3. Previous Montion_x_Contcxt_ F~ ? = 11.20, p<0.05

Previously Mentioned Not Previously Mentioned
Context 1094 1205
No Context 1179 1201
4nJ>yntacticryp” F~ 13.93, p<0.01

Noun Position

Before Main Verb After Main Verb
Context 1150 1149
No Context 1136 1243

a. Fijures are milliseconds
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TABLE 7 ANALYSTS OF VARIANCE 1 OXST'-ONSET TT'BS

FACTOR t ALL DATA ~ CONTEXT ONLY MO CONTEXT ONLY
A 0.25 0,52 0.03
B *** 20.08 3 »** 23.19 * 6.14
C ** 14.93 > 6.42 e= 14.10
D > 4.89 - -
E *Hx17.69 5.26 «** 9,60
AB 0.05 0.48 0.24
AC 1.82 0.48 2.34
AD 0.37 - -
BC »e 11.30 3.85 *»* 16.68
BD 0.49 - -
CD 0.41 - -
ABC 2.94 4,54 0.60
ABD 0.60 - -
BCD 0.35 - -
ABCD 2.15 "

1. Factors are as follows
A. Y/hether the noun in the sentence is referred to in the preamble.
B. Voice : Active or Passive.
C. Syntactic Type : Wh- (aux)-Vb-N or Wh-aux-N-Vb.
D. Context : Preamble or No Preamble.

E. Subjects.

2. Figures are F Values. All degrees of freedom 1,13 except E which os 13,13

3. Significance levels are denoted as follows:
« p<0.05
e p<0,01

p<0,001



Teble 7\ Suncary 0f Significant Effects : Onset-Onset tinos. -°

1. Voice Fx 13 = 20.08, p <0.001
Active Passive
2944 3361
2, Syntactic Type  py 13 - 1p%93° p<0*01
Iloun Position
Before Main Verb After Main Verb
2914 3391
AMContext” = 4.89, p<0.05
Context vo Context
2907 3397

<4; Jfoicejc_S\2itacticJ?v™r F" 13 = 11.30, p<0.01

a.

b.

, Noun Position

Before Main Verb After Main Verb
Active 2871 3017
Passive 2957 3765

Figures are milliseconds.

The separate analyses of context and no context data are not given

here. Where of interest these are given in the accompanying text.



TABLE 8 vtatycts or v, :j.vicz : O"S~:T-0'?3~r T~"-.ir.

FACTO!?

AB

AC

AD

BC

BD

CD

ABC

ABD

BCD

ABCD

1. Figures are F Values,

2. For list of factors and significance

1lad 2

ALL DAmA CO?WMEXT ONLY
0,04 0.00
0.63 2.35

** 10,83 - 5.63
4.18 -

***k19.15 *«* 6.80
0.48 0.78
1.68 0,14
0.02 -

** 13.79 4.52
0.58 -
0.05 -
3.04 « 5.67
0.43 -
0.46 -
3.18
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NO CONTEXT ONLY

*»* 17.14

decrees of freedom 1,13 except for E which is 13,13

levels see previous Table Notes



Table 8A Suvmary of Sjynif-'.cant Effects  Offset-Onset Tines. ap

1. Syntactic Type F~ ~ =10.83, p<0.01

Noun Position

Before Main Verb After Main Verb

1779 2206

2. Voice x Syntactic Type 13 = 13,79, p<0.01

Noun Position

Before Main Verb After Main Verb
Active 1917 1993

Passive 1642 2419

a. Figures arc milliseconde.

b. The separate analyses of context and no context data are not given

here. Where of interest these are given in the accompanying text.
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TALCY V:urT? 0? 414 : HXATIONS 1.2

FACTOR ALL DATA CONTEXT Oin,Y NO context only
A ** 10.89 »** 15«2 0.25
B Fxx 20.6« **x 32.70 2.60
C 1.86 2.60 0.53
D ** 10,88 - -
E ** 6.0« 2.57 **x 5,67
AB 0.01 0,68 1.53
AC 1. «2 0,13 2.88
AD *  5,«l - -
BC 0,88 0.12 2.16
BD 0,66 - -
CD 0,«2 - -
ABC 0,23 0.71 0.05
ABD 1.60 - -
ACD 0,82 - -
BCD 1.37 - -
ABCD 0.99

1. Figures are F Values, degrees of freedom 1,13 except for E which
is 13,13.

2. For list of significance levels and factors see onset-onset anova

Notes 2 and 3



Table 9 Sumary of Significant r-"focts : "“urher of avrationn. @

1. Previous Mention F = 10,89, <0.01
- 1,13 P
Previously Mentioned Not Previously Mentioned
A.68 5.37
2. Voice F, = 20,64, p<0.001
Active Passive
4.69 5.33
3. Context n =10.88, p<0.01
Context No Context
4.53 5.52

4. Context x Previous Mention P~ =541, p<0,05

Context No Context
Previously Mentioned 3,94 5.43
Not Previously
Mentioned. 5.13 a. 61

a. Separate analyses OfF context and no context data are not given

here - where of interest these are given in the accompanying text



1 . Context

Several analyses produced a significant difference between the

context and no context cases. The onset-onset times showed a significant

effect (™ = A.89, p<0.05) with the context sentences overall A90 msec,

quicker than the no context (2907 msec. vs. 3397). THs effect also

occurred with the offset-onset times though in that case it just failed to

reach significance (1759 msec. vs. 2227 msec.; F» ~ = A.18, pXC.1).

There was in addition a strong effect in the fixation data (P = 10.83,

p<0.01) with the context sentences averaging 0.99 fixations less than the
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no context (A.53 vs. 5,52 fixations). There was a slight but non-significant

tendency for the stimulus _.aterials to be briefer in the context condition
1 7 = 3.23, n.s.). However measured in terms of number of milliseconds

this effect is very small : only AO msec, in over 1100 (11A9 msec. Vvs.

1189 msec.), and it is certainly insufficient to account for the significant

effect in the onset-onset data which is over twelve times as great (measured

in milliseconds).
2. Previous mention

The analysis of materials showed a significant difference between
sentences in which the object mentioned in the preamble is referred to and
those In which a new object is referred to (F. vy - AQ Lut
again in terms of time the effect is quite small vis 1136 msec, Tfor the
former to 1203 msec, for the latter. This is confounded by a Previous
mention x Context interaction (F* y = 11.20, p<0.05) which shows that the
effect is primarily in the context data (109A msec, vs, 1205 msec, with
context; 1179 msec. vs. 1201 msec, without context). However none of the
other reaction time data show either effect with all relevant F values
extremely close to zero. The data on number of fixations do show the

result, though. The previous mention main effect is highly significant

(F

10.89, p<0.01) as is the context x previous mention interaction

F = 5.A1, p<0.05). The figures for the interaction are context,
1y13

previously mentioned 3.9A, context not previously mentioned 5,13, no
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context previously mentioned 5.A3, no context not previously mentioned
5.61. These results are parallel to those for the analysis of stimulus
durations.
3. Voice

The analysis of stimulus durations produced a very highly
significant effect of voice (F = 738.38, p<0.001) with a mean
difference of 3A7 msec, between actives and passives (Actives 996 msec.,
Passives 13A3 msec.). This effect is also evident in the onset-onset
times for both context and no context data. On the overall analysis there
is a highly significant Flfl3 value of 20.08, p< 0.001. Although tere is
no trace of an interaction with context in the overall analysis (F«l) it
is apparent that the voice effect is larger with the context data (267A
msec. vs. 3139 msec, for actives and passives respectively. Corresponding
figures for the no context data are 321A msec, and 3583 msec.). This is
reflected in an F value of 23.19 (p< 0.001) for the context data, but one
of only 6.1A (p<0.05) for the no context data. The answering or offset-
onset times show no significant effects with an overall F value less than
one. Again though the context data is suggestive of an effect, (v, . = 2.35,
n.s.), Jihereas the no context data is not (™ ~» =0,1, N.S.).

The fixation data show a strong voice effect (™ ~ = 20.sA, p<0.001),
however this is again evident chiefly in the context data (F~ ~ = 23,70,
p<0.001) with the no context data failing to produce a significant effect
(F1y13 = 7.60, n.s.). However the context x voice interaction produced an
F value of less than one. This despite the fact that the context data show
a large difference between actives and passives (A.1ll and A,96 fixations
respectively) while the no context data show a smaller d" fforence even
though the moan scores are much higher (5.27 vs. 5.79 fixations for actives
and passives respectively).

This factor shows a close relationship between the stimulus duration,
onset-onset times and number of fixations, with the offset-onset Hnes

correlated with them, but only weakly. However the evidence from the



previous mention and context factors above shows that although number of
fixations and stimulus duration are closely related the relation of these
two to onset-onset times is quite weak.

Interpretation of this evidence on the voice effect is made more
difficult by the presence of a v ice X syntactic type interaction which
will be considered below, after discussing the final main effect.

4. Syntactic Type
The position of the noun in the sentence shows effects in several

aspects of the data. The materials analysis shows that the sentences were
spoken faster by the experimenter when the noun occurs before the lain
verb - but only in the no context condition (Context x Syntactic Type
Interaction : F - 1.1.03, p40,01). The effect is fairly substantial

1)”
1243 msec, as against 1136 msoc.; there is no evidence at all of this
effect iIn the context data (1149 msec. vs. 1150 msec.), and the main effect
of Syntactic type is accordingly non-significant (F» » = 3.73, n.s.).

The onset-onset times show a rather d: fferent natter: t the context
X syntactic tvpe interaction is non significant (<) but there is a
highly significant main effect (™ N r 14.93, p<0.01). "his is present
in both context and no context data when analysed separately (3 = |'.42,
p<0,05 and F 3 = 14.10, p«0.01 resoectively), though again the no
context data show the effect rather more (3108 msec. vs. 2706 msec, for
context, 3675 msec. vs. 3122 msec, Tfor no context).

The off:et-onset times show much the sane pattern : an overall
significant F value (Fj u = 10.83, p<0.01) with a similar overall
difference in time between the two (2205 msoc. vs. 1780 msec.), \gain the
interaction with context is non-significant (F«l) though the no context
data show the effect a little more ( F”~ = 5.63, P< 0.05 for the context
data and F = 7.42, p<0.05 for the no context data with respective

1y13
means 1960 msec. vs. 1557 msec, and 2451 msec. vs. 2103 nsec.).

The fixation data show no significant effects (overall - »3 = 1*36,

n.s. Context alone F u = 2.60, n.s. No Context alone *1]13- 0.53, n.e.)



It would appear that the effects here are not due to scanning : even
the longer duration of 3ome of the sentences does not appear to load to
mere fixations. Although there Is the tendency in the stimulus mater: .Is
for a context x syntactic type interaction, this has not produced such an
effect in either the onset-onset latencies or the answering latencies.

The 100 msec, or so effect in the no context data appears to have carried
through (as one might expect) to the total times, but has not affected the
answering times. There is an additional effect of about 400 msec, evident
in both the context and no context data : this represents the difficulty
subjects have with the noun later in the sentence.
5. Voice x Syntactic type

Both the interpretation of the syntactic type effect and the voice
effect are affected by the presence of a syntactic type X voice interaction.
This is not nresent in the materials (F<1l). It comes out in t o onset-
onset analysis as well as the offset-onset analysis. In the onset-onset
analysis it is highly significant (F~13 = 11.30, p<0.01) with actives
748 msec, quicker than passives in the noun-second case but only 86 msec.
faster in the noun first case. This effect is present in both the context
and no context data but ic very much stronger in the latter = 3,85,
p<0.1 and Fl 13 = 16.68, p< 0.001 respectively). With context actives
are 738 msec, faster than passives with the noun second but only 193 nsec,
faster with the noun first. The corresponding figures for the no context
cases are 759 msec, and -21 msec.

The answering (i.e. offset-onset) times show a similar pattern. There
is an overall significant voice x syntactic type interaction (& = 13,70,
p4*0,01) with actives 425 msec, faster than passives with the noun second
but 275 msec, slower with the noun first. Again the effect is much stronger
with the no context data. With the context data actives ore 389 msec,
faster than passives with the noun late in the sentence (1743 msec. Vs.

2087 msec.) and 165 msec, slower when the noun is early i»the sentence

(1639 msec. Vvs. 1474 msec.). The corresponding figures for the no context
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data are 416 msec. (2243 nsec. vs. 2659 msec.) and - 390 -.see, (2195 msec,
vs. 1805 msec.) (F~ 13 values are 4.52, p< 0.1 and 17,14, p< 0.001
respectively). In both the onset-onset and the offset-onset data the
context X voice I syntactic type interaction Tfails to reach significance
(F<1 in both cases).

In neither the overall analysis of the fixation data nor in the
separate analysis of context and no context data does this effect appear.
6. Voice x Previous mention x "yni.actic type

This effect is rather complex but it is undoubtedly the most
interesting result. There is no evidence of it in the analysis of
stimulus materials (F<1) or in the fixation data (?<1 for overall
analysis as well as separate context and no context analyses).

It appears only in the context data of both the onset-onset analysis
and the offset-onset analysis, in the former just failing to reach
significance however (F* "3 = 4.54, p*0.7 ant’F» "3 = 5.67, p<0,05
respectively), “here is no trace of it in theno context data (both
F"s<l) and it comes out neither as a 3-way interaction nor as a 4-way
interaction with context in either of the analyses of both context and no
context data together. For the onset-onset tines F values for the overall
voice X previous mention X syntactic type effect, and the 4-v;ay interaction
with context are 2,94 and 2.15 respectively. For the offset-onset times
corresponding figures are 3,04 and 3.18. None of t reaches significance.
However the means for the offset-onset times of the context data show what
at first sight appear to be dramatic effects, >"fen the nounis at the end
of the sentence actives are 520 msec, faster if it refers to the object
previously mentioned (1483 msec. vs. 2003 msec.) whereas passives are
416 msec, faster if it does not refer to the object previously mentioned.
"Then the noun is early in the sentence (before the main verb) actives are
196 msec, Taster if the noun does not refer to the object previously
mentioned (1742 msec. vs. 1546 msec.) whereas passivos aro 95 msec, Taster

if it is previously mentioned (1427 msec. vs. 1522 msec.). The noun-second
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NOUN AFTER NOUN AFTER
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ACTIVE PASSIVE ACTIVE PASSIVE
5 3 1 8
2 2 2 17
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ACTIVE PASSIVE ACTIVE PASSIVE
A 2 A 7
3 3 3 8
"NO CONTEXT" N = 1A (2 responses
nor o iLJect
per ceil).

TABLE 10 TOTAL NUMBER OF ERRORS
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results are particularly dramatic.
Errors

Errors (see Table 10) tended to be at an acceptably low level with
one notable exception. This was sentences of the form "Who is being 0O
by d?'. These were difficult both in the context and no context conditions
but especially so in the former where the nominal refers to the object
previously mentioned. Here errors were over 60f of the total, tinlike
the other three cells for this question type the context, nominal =
previously mentioned cell does not have noticeably long ETs. This ET

figure should therefore be treated with caution.



Discussion

The present experiment oroduced a noticeable difference in both
speed of performance and number of fixations between the context and
no context conditions, with the context condition giving rise to faster
reaction times and fewer fixations. This contrasts with the earlier eye
movement experiments, all three of which showed no benefit of context on
RT, and two of which showed no benefit of context on number of fixations
either. Presumably the prime reason for this is the exposure of the
picture throughout the preamble in the present experiment, giving subjects
considerably more time to study the picture in the context condition than
in the no context condition. In addition, as oointed out in the
introduction to the present Chapter, these questions carry rather more
presuppositions than the indicatives used in the earlier experiments and
this may make the no context condition relatively harder. However, the
main interest of the present experiment lies in the patterning of responses
in the two condition®, rather than any overall differences in the two sets
of data. It is to these that we now turn. Once again I will take the
adjusted (offset-onset) times as definitive and largely ignore the
unadjusted times. A justification of this position is given in the
previous chapter.

The analysis of all the offset-onset data produced two significant
effects : a tendency for questions to be responded to faster if the noun
precedes the main verb, rather than following it; and a tendency Tor this
effect to be very much larger in the passive than in the active. In fact
the size of the effect is very small in the active (only 76 msec.) so that
it is doubtful whether there is a real difference at all. This result
provides strong support for the prediction made in the introduction based
upon an interpretation of Holliday"s account of the role of the passive.
There it was stated that sentences of the type "Who is being t by x?" are
anomalous because they query the identity of the eationt while at the same

time having passive voice, which is a means of thomatislng the patient as
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old (shared) information. This anomaly is inherent in the linguistic
options selected and should be affected relatively little by context.
This appears to be the case.

At the same time though it was predicted that previous mention would
have some effect on these times and although the four way interaction with
context failed to reach significance, separate analysis of the context and
no context data does provide support for this position. There was a
significant interaction between the syntactic type, voice and previous
mention factors in the context data, is predi cted passives are easier
when the patient is mentioned in the question if this is the previously
mentioned item, and easier if the actor is mentioned in the question if
this is not the previously mentioned item. Again questions with the
patient mentioned in the question are very much easier than those with
the actor mentioned in the question (a result which is supported by the
very high error rates with the latter). mniis is all as predicted from the
interpretation of Holliday"s account of the role of the poss-We (see the
introduction to this chapter). The fact that the no context sentences show
little effect of previous mention (and what there is in the opposite
direction to the context sentences) provides further support for this
position.

The analysis oresented in the Introduction is rather less successful
with the active questions. It predicted no differences between the
various actives. However there do appear to be some differences. As noted
already there is very little difference between active questions in which
the noun precedes the main verb and those in which it follows it in terns
of overall average. Th6 previous mention factor appears to have a different
effect in the one case than in the other though. With sentences of the
form "7(o is f1 a?"", RTs are briefer if a refers to the previously mentioned
item (i.e. the objoct in the middle of the picture), whereas with sentences
like "Who is a 0?", RTs are briefer if a refers to the item not previously

mentioned (i.e. the object behind the object in tho centre of the picture).
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What this amounts to is that HTs are shorter if (1) the object referred
to in the preamble/in the centre of the picture is the patient, rather
than the actor;(2) ?Ts are shorter if the second relevant object is behind
rather than in front of the object in the centre. Note that this second
result is just, the reverse of tho effect Nall fornd with her children”s
fixation data, vis. that they found it easier to look to t e front than
to the rear. The Tfirst result is very similar to the fanSliar Huttenlochor/
Clark result that sentences are easier when tho nov; object is actor/tho old
object is the reference point. It is worth emphasising that the results
from tho passives are very different. In the no context case although
passives are easier when the questioned element is the actor (this is the
difference between noun before main verb and noun after main verb sentences),
this has no relation to previous mention/positlon in the picture. The
passive with context case has already been discussed and does not fit such
a simple model as that it is easier to answer the question when the
ouestioned clement is the actor, or the object fixated after tho centre
object. Furthermore this simple model would see™ to predict that actives
should be easier when the noun follows the main verb (i.o. the questioned
element is actor) but the data show, if anything, the opposite result.

To summarise this discussio so far :
(1) the explanation in terms of the function of the passive fully explains
the passive results, but fails to explain apparent differences between
actives.
(2) the two derivations from the Clark/Huttenlocher effect (viz. that
sentences are easier when the new item is actor/old item is patient, and
that sentences are easier when the first object fixated/preamble object is
pationt - and hence the second (new?) object actor) is only partly supported
by the active data, but not supported at all by the pattern of results in

tho passive.

Essentially the same picture emerges from the analysis of onset-onset

times as from these answering times. |Indeed the only major difference



between the two analyses concerns the voice effect : passives take
significantly longer than actives if all the tine from the onset of the
question to the onset of the response is used as the measure, but there is
a non-significant trend in the opposite direction if only the answering
times are used. The fixation data give a quite different picture from
either of these analyses. The voice effect is significant in the same
direction as the onset-onset times. This is not surprising as one would
expect some correlation between number of fixations and PT and such a big
difference in sentence length as there is between active and passive should
clearly have some effect on number of fixations. But the remaining
fixation data show quite clearly that the positive correlation between
fixations and BT is quite a weak one. There is a substantial effect of
whether the object referred to explicitly in the question is the previously
mentioned object or not, with approximately 13T fewer fixations if it is.
This effect is much larger with context than without, though (239" fewer
with the former but only 3(- fewer with the latter). The influence of the
context factor here would seem to support the view that the presence of a
preamble is the primary topicalising device here, the absence of even a
slight effect with the no context data perhaps indicating that there is no
visual prominence associated with central position in tne picture, How/ever
one should beware of associating this effect directly with linguistic
topicalisation given the absence of this effect in the Bn data, hat is
perhaps most noticeable about thfcstdata is the remarkably large number of
fixations which occur in the context data when the explicit reference in
the question (i.-e. not the reference of the Wh- item) is not to the object
in tho preamble/centre of the picture. It is as though they had not had
any time to look at tho picture prior to the onset of the question - the
number of fixations being quite close to tho no context data. ds is

very strong evidence of the importance of the sentence being matched in
terms of topic to the situation, Note, though, that this effect seems to

be independent of tho case role of the topic in the sentence (contrary to



what Huttenloeher®s hypothesis would suggest). It seems a little odd
that an effect of this size should not be evident at all in the IT data,
even given the obviously weak relationship between number of fixations
and RT. Partly this is because despite the si: e of the differences in
means the interaction is only significant at the five per cent level,
indicating very large variances. Partly it may also be due to an
ability of people to rapidly restructure a scan on the basis of reference
made in an accompanying sentence (this must surely happen all the time
in interactions between adults ar.d young children while playing), "his
hypothesis is readily testable by using the paradigm of the experiment
reported in Chapter Two, only presenting the picture after the subject
has indicated that he has understood the sentence, and using the
comprehension time as the measure.

One quite interesting aspect of the present results is the uneven
distribution of errors. 54% of the errors were on sentences of the
type "“Mo is being { by a?", 62.5% of the context errors and 44% of
the no context errors being on sentences of this type, "hat Is more
there seems to be a clear influence of previous mention in the context
case - more errors occurring if the nominal refers to the object not
previously mentioned than if it refers to the previously mentioned
object. Subjects seem overwhemingly to treat this sentence as " ho is
t a?” in the case where a i previously mentioned item, but are slightly
less consistent "/hen a = previously mentioned item. rhcre were IV errors
in the 28 responses to the context case where a / previously mentioned
item, and of these 11 (64%) were correct answers to ""Vho is 0 a?"",
2 (12%) produced no answer and 4 (24%) produced some other incorrect
answer. Equivalent figures for the no context case are 8 errors,7 wrong
answers of the Tfirst sort and one other wrong answer. T have no
explanation for this pattern of results, but will simply make threo

comments : (1) this large number of errors suggests ono should treat the
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RT data with caution™; (2) the errors occur on the sentence type
predicted to be most difficult, so this supports the explanation put
forward of the importance of the functional role of the passive;

(3) if subjects are processing the sentence as "Who is a?" they would
appear to be correctly processing surface order information but largely
ignoring voice information, which again brings out the importance of
order information In processing a sentence.

Finally a note on the analysis of stimulus durations. There are a
number of interesting points here, firstly Of course there is the
substantial difference between actives and passives in terr-s of length
of the utterance. The difference here (347 msec.) is rather smaller than
that found with Indicatives in the previous experiment (453 msec.),
however it is again very substantial and is strong evidence that great
care should be taken in comparing active and passive in terms of some
unqualified notion of absolute processing difficulty. An equally
interesting result, is the finding that the experimenter spoke the
sentences Tfaster when the explicit reference in the question was to the
previously mentioned item - but really only in the context case. TTie
only explanation for this effect seems to be that the speaker makes
allowances for the hearer*s knowledge in uttering the sentence ary says
it more slowly if it is known to consist entirely of new information for
the hearer. It is possible that the old information part of the sentence
alone is shortened, rather than an overall slowing down taking nlac .

This is an interesting possibility and would repay further study. Of

2. With regard to this point however there is no consistent difference in

RT between correct and incorrect responses for this sentence typo viz.:-
Context : Previous mention s Correct : 1634 Incorrect : 3140

Context : No Previous mention : Correct : 2027 Incorrect : 1915

No Context ; Previous mention : Correct ; 2338 Incorrect . 2 32

No Context : No Previous mention : Correct : 2407 Incorrect : 3000.
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course it is essentially a part of the vexed question of the nature of
iress - duration beiny widely considered to be a major component of the
complex notion of stress. On that basis one would expect additional
duration only in the stressed art - i.e. only in the information
part - of the clause. The third effect in the stimulus material analysis
- that sentences with the noun preceding the main verb are spoken faster
by the experimenter, but only in the no context condition - is very odd

and 1 can think of no explanation for it.
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Chapter 7 : Conclusions.

In this chapter | attempt to do two things. Firstly 1 give a small
number of substantive conclusions drawn from the whole series of
experiments. In doing this | try to cut through the mass of detail
surrounding the experiments and produce some fairly general statements.
Partly as an antidote to excessive generality, and partly because a
series of experiments with so nmany diverse tasks demands a general
discussion of the relationship between the tasks, in a second section
I discuss the tasks and measures used and attempt to compare them. This
thesis is already much too long so | have attempted to keep this final

chapter to a bare minimum

Substantive Conclusions.

Of the nine experiments reported in this thesis seven include some
attempt to manipulate sentence comprehension or production through having
subjects read a chunk of text, or produce a chunk of text, prior to the
target sentence. There can be no doubt that this manipulation - or
family of manipulations - has a profound effect on the way the sentence
is processed, or on the structure of the sentence which people produce.
There is a natural inclination to assimilate this result to those of
Olson and Filby (1972) and Wright (1969) which show that sentence
processing is affected by the presence of sone sort of previously stored
code with which one has to compare the coding of the sentence. But in
none of the present experiments does the picture precede the sentence
so it cannot be (as in Olson and Filby's experiments) that the sentence
is being compared to some previously encoded picture. Nor is it being
compared to sone other sentence (as in Wright's experiment) since the
sentences of the preamble are not really comparable to the target
sentence in this way. If anything is being compared with anything it is
the actual sentence produced with the set of alternative structures which

could have been used to convey truth-conditionally equivalent information,
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in the light of the topic of the prior discourse. It is possible that
this is also what people do in the Olson and Filby experiment - that the
major influence on the reaction times which they observed was not the
processes involved in comparing the two codes to produce a truth judgement,
but rather the comparison of what was said with what might have been said
given the way they focussed their attention. Of course stating it this
way makes the process sound far too abstract and mechanical. 1 am not
suggesting that people compare the sentence with a list of alternative
formulations - merely that in processing the sentence they are aware (at
some level) that it could have been put differently, that meaningful
choices are involved.

There are many objections to this view. For the moment I will just
deal with one straightforward one. It goes like this : in Experiments 1,
2, 3, 6, 8 and 9 (i.e. all but one of the relevant experiments) people will
encode the picture with a "voice" because the object in the centre of the
picture will be the natural topic of the picture coding. Since in all but
one of these experiments no measure is taken until after the picture has
been presented it is still possible for the effect to be substantially cle
to the comparison process which Olson and Filby believe is involved. The
reply to this is simple : (1) nevertheless in most of these experiments
there is a strong influence of the text factor which should not occur if
it were simply a case of the structure of the picture determining the
effects; (2) there are clear effects in the comprehension data of
Experiment 1 - effects which could not be due to the picture coding since
this measure is taken prior to the presentation of the picture. There may
be effects of picture coding in addition to the effects of the preamble,
but the fact remains that many effects are due to the preamble. If we are
to assimilate the present results to Olson and Filby"s it will have to be
on the basis that similar processes of interpretation occur in the two
experiments because of the presence of a topic - not on the basis that the

two sets of experiments both involve comparing different codes.
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Many of the experiments reported here show the importance of the
position of the topic in the sentence in determining both production
frequencies and reaction times in the comprehension tasks. This factor
interacts with several others, however, so that the picture is quite a
complex one. Huttenlocher®"s description of the major effect in her
placement tasks as due to a correspondence/non-correspondence between
the perceived actor (or new item) and the logical subject of the sentence
provides an extremely good first approximation to the results observed
here.”~- Reaction times tend to be faster to the copular sentences when the
new item is grammatical subject (i.e. Tfirst NP with unmarked syntax and
second NP with marked syntax) and to transitive sentences when the new
item is actor (i.e. surface subject with actives and object with passives.)
(Production frequencies are inversely related to reaction times) This
characterisation is only an approximation though since the effect is very
much larger with marked syntax. That is to say that the difference in RT
between the new item = grammatical subject/actor and the new item =
grammatical object/patient i6 very much greater with passives and copular
sentences in which the locative phrase comes first than with actives.and
copular sentences in which the locative phrase comes later. Hence the
Clark and Huttenlocher characterisations are in need of modification. The
explanation which has been repeatedly put forward here rests upon an
account of the distribution of new and old information in the clause and
the function of certain grammatical constructions in realising unusual
configurations of new and old information. The passive is seen as a way cf
maintaining a focus on ar. object which happens to be the recipient of a
given action. It maintains the usual given/new structure - namely given

information early in the clause and new information later - but at the

As repeatedly noted this is equivalent to Clark"s characterisation of the
effect as due to the patient in transitive sentences and the locative

phrase in copular sentences being the natural reference point.



expense of a marked voice option. Psychologically this option is no
harder to process than the "equivalent" active - so long as it can be
seen to be motivated. But if its selection does not neke sense then
people have difficulty in understanding it. For example if there is no
previously-focussed-upon object then the function of maintaining focus
upon that object is simply irrelevant. This account of the passive has
the additional advantage that the so-called shortened passive can be seen
as less complex than the full passive which is merely the shortened form
plus an extra piece of new information. This analysis of the full passive
as more highly marked than the shortened form is in accord with the
measured frequency of the two forms - the shortened form being rnore
frequent.

The copular sentence with locative phrase preceding the copular is
related to the passive in that it too serves to produce an unmarked
configuration of new and old information. As the oral description study
shows quite clearly it is nore complex than this though. In the passive
sentence-initisil position (theme), grammatical (modal) subject, and
given information are all realised in the same surface item. In the
marked copular construction only theme and given information sue
associated, and the modal subject role is associated with new information.
This has the consequence that the next clause is likely to be about the
new information of the present clause since for some reason - as yet
unexplained - the subsequent clause seems nore likely to be about the
grammatical subject of the present clause than about its grammatical
object. Hence the marked copular construction essentially performs a
topic switching role in the overall structure of a text. This nay in
part explain why there remains some residual difficulty in understanding
this construction in the context of Experiment 1 - even when the topic is
in the locative phrase. Subjects know that the relational sentence is the
final sentence of the text and hence that it cannot be performing its

topic-switching function. Hence they can never completely justify its use
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to themselves. One can easily check this conclusion by embedding sentences
of this sort in the middle of longer pieces of text and measuring
comprehension times to each sentence in the manner of Experiments 1, 4 and 5.

Given the explanation of Huttenlocher®s effect in terms of new and old
information and the demonstration that it is not independent of syntax,
where this is also governed by information structure, it comes as no
surprise to discover that the effect is partly dependent upon another
information-structural device, namely pronominalisation. It was clear in
examining the three term series problem experiment (Experiment 5) that the
advantage of having the new item first in the second premise is increased
if the mode of crossreference to the first premise is by means of a
pronoun. The new item position effect was here explained as being due to
the subject®"s knowledge that a third item would be mentioned and his need
to "solve for" this item, combined with the extra prominence which derives
from sentence-initial placement. When the object which he is most
interested in is referred to by the nominal in the most prominent position
then the sentence is easier to process than if it is referred to by the
other nominal. At the same time though there is a difficulty arising from
the fact that the normal order of information in the clause is old then
new. Where pronouns are used to cross refer this conflict is rapidly
resolved, but where they are not the subject may have to check with what
he already has stored to confirm that the information structure of the
clause is new then old.

Although Experiment 4 seemed to show a simple speeding up of
comprehension where pronouns are used to crossrefer rather than proper
names or other definite noun phrases, several of the experiments demonstrate
that the situation is not as simple as that. Firstly there is the fact
just referred to that the advantage of having the new item as grammatical
subject is affected by the use of pronouns. Secondly there is the fact,
demonstrated also in Experiment 5, that the position of the coreferential

nominal in the preceding sentence has a clear effect on the speed of
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comprehension of the sentence including the pronoun. That is : when the
pronoun is coreferential with the grammatical subject of the previous
sentence, the sentence including the pronoun is understood more rapidly
than when the pronoun is coreferential with the object of the previous
sentence. This effect is clearly related to the fact, noted in Experiment
3, that a subsequent sentence is more likely to be about the grammatical
subject of the present sentence than about the grammatical object (though,
as we have already seen, this is affected by syntactic type). A third
factor affecting pronoun use was noted in Experiment 3 : namely the
tendency for pronouns to be coreferential with a nominal in the immediately
preceding sentence. IT anaphora extends over a larger interval then
nominals marked with "the"™ tend to be used instead of pronouns. Of course
there must be many other constraints on pronoun use : for example the
number of nominals in the preceding sentence and whether a pronoun can be
used to pick one of them out uniquely on the basis of gender. These
phenomena were not investigated in the present series of experiments,
however.

The use of the definite article is obviously not unrelated to pronoun
use. Although in all the comprehension experiments, except Experiments
A and 5, definitely marked noun phrases were used where pronouns would
clearly have been appropriate, the oral description study showed
remarkably well that pronouns are used if subjects are not constrained to
use the definite article. It is hard to assess in detail quite what
effect this restriction had on reaction times, but it seems clear that it
must have had some effect and that this is unlikely to have been entirely
Independent of syntactic type. More studies are needed to investigate
this. A very noticeable feature of Experiment 1 was the lack of any
simple effects of definiteness marking on subjects® reaction times. This
is in sharp contrast to the undoubtedly very strong influence of this
factor on subjects®™ responses in the production experiments. This result

seems likely to have been an artifact of the design of Experiment 1.



Nominals were as likely to be marked ™"incorrectly" as "correctly” and this
must surely have encouraged people to ignore definiteness marking as far
as possible. This phenomenon is in need of further investigation -
especially in view of the abundant evidence for the importance of this
factor in production experiments.

One of the dominant interests of the first half of this thesis is the
nature of lexical marking. On tho whole the evidence supports the
interpretation outlined in Chapter 1 based upon the good reason principle.
Thus Experiment 1 shows the same effect as observed by Clark in the no
context case (viz : the unmarked term "in front of" is reacted to faster
than the marked term "behind'™), but no difference is observed in the
context case. Related to this, subjects reacted faster to sentences with

"behind” when the two nominals were marked differently, whereas with "in
front of" RTs tended to be faster when both nominals were marked the same.
This was interpreted as due to a tendency to pick the marked term for
topicalisation reasons - i.e. when the two nominals are different in
importance. However it is presumably not a very strong tendency since
there was no real trace of this trend in the production experiments. OFf
more interest are the data from Experiment 5. These support the position
that (1) the selection of a marked term without any obvious reason will
lead to longer RTs - probably because of the fact that this choice is
interpreted as being due to a desire to convey absolute information (this
gives rise to main effects of first premise marking in both the second
premise and question times : we said it is unlikely that there could be a
genuine topicalisation principle for picking a marked term at the start
of a discourse); (2) the selection of a marked term in the presence of a

possible topicalisation Justification will not lead to longer RTs (hence

the absence of a main effect of second premise marking and the tendency

Note that there is another explanation based on preferred directions for

building displays which cannot be discounted - see Experiment 3.
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for first premise marked, second unmarked to be especially difficult).

Both these results support the "good reason™ interpretation of marking.
As a general principle this is given further support by the results for
copular sentences with marked and unmarked syntax, and those for transitive
sentences in active and passive voices. These have already been referred
to. Unfortunately this principle may present difficulties when it comes
to formulating lexical entries. At the present time it seems reasonable
to think in terms of lexically marked/unmarked pairs as really being triples
composed of a neutral superordinate and two non-neutral subordinates, one
of which happens to be homonymous with the superordinate. But in the first
place it seems strange to apply this analysis to prepositions and in the
second place we are here arguing for neutralisation of the subordinates in
the presence of topicalisation choices. This second fact clearly presents
problems for a feature theory in which a set of features are always
attached to a word since several different levels of description would need
to be involved in coping with this neutralisation.

The analysis of lexical marking which one adopts is intimately related
to one"s approach towards a more general issue : that of canonical form
representations. A fixed-feature analysis is obviously more in the spirit
of canonical form theories than a view which sees the meaning of a word as
very highly environmentally conditioned. It is in the nature of evidence
bearing on such a fundamental kind of precept as Clark™s view of the
importance of canonical form that it should bo indirect. This is certainly
true of the evidence presented in the current series of experiments. But
taken as a whole it does tend to undermine Clark®"s precept. The presence
of several effects involving the text factor, in the verification times of
Experiment 1 is very important in this respect. Evidence demonstrating
that surface form has an Influence on reaction times after even a long
delay is not terribly damaging to canonical form theories since they can
always accept two-trace (surface as well as deep) models. But evidence

that factors which are in one sense deep, but are not represented in the



canonical form - namely topicalisatlon features - can Influence

verification times, even after a delay, is surely quite serious for
canonical form theories. In addition it seems to contradict Clark"s
principle of the primacy of functional relations which explicitly denies
the Importance of topicalisation factors. Also the influence of pronouns
in solving the three term series problem can surely not be accounted for
by any standard canonical form theory - especially in view of the fact
that the pronoun/name factor seems to interact with other factors. Of
course one could still accept that canonical forms are important at some
level and appeal to superficial decoding strategies (of the sort discussed
by Bever, 1970) to explain the data. But what then is the point of
talking of canonical form? There can be little doubt that in some tasks
with only a few parameters, highly practised subjects develop strategies
based on canonical forms. But the evidence suggests that in much language
processing they are either not used at all or else so deeply embedded in
a complex of other processes as to make analysis in terms of them at best

unhelpful and at worst highly misleading.

Methodological Conclusions.

The experiments reported in this thesis use quite a variety of
different methods and four different measures. These measures are:
(1) error rates. Although almost all the experiments (the exceptions
being Experiments 2, 3 and 4) produce error data, | do not go into this
in very much detail at any point, although in some cases 1 have presented
an analysis of the errors. The reasons for this are twofold. Firstly 1
have concentrated to a large extent on keeping the number of trials any
one subject has to undertake to a minimum. This is primarily in order to
avoid the development of special strategies (in so far as this is possible).
The result of this policy is that 1 have Insufficient data to perform
adequate analyses on the error data. The second reason is that, so far as
I am able to judge on the basis of the error data | have, the number of

errors varies directly with reaction time. Given this state of affairs, it
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seems unnecessary to discuss both measures since for the most part they
will give the same results, and any differences will only tend to add to
the complexity of an already very complex picture.

(2) fixations. This measure is used in four experiments only. It is
only a crude measure as used here - being basically only a measure of the
number of fixations involved in scanning the picture. The relationship
between number of fixations and reaction time to the sentence is, at best,
extremely unclear. It is obvious that structural properties of the
picture must affect number of fixations (see for example the much larger
number in Experiment 8 where three objects were depicted compared to
Experiments 6 and 7 where only two were pictured). The amount of
uncertainty is also important (for example in the text conditions of
Experiments 6 and 8 subjects know where one object will be and this
accordingly reduces the number of fixations). But how the structure of
the sentence is related to the number of fixations is an almost total
mystery. Hall"s (1975) experiments tended to show a close direct
relationship between number of fixations and sentence difficulty as
measured by RT, but this is not found in the present experiments. 1t may
only have been true of her experiments because of the fact that her
subjects always knew the position of the sentence actor in the picture.

In other words she may not have sampled enough of the possible combinations
of previous knowledge/picture structure/sentence structure/truth and so
have observed an artifactual concurrence of RT and number of fixations
measures (see Introduction to Chapter 5). It seems likely that studies

in which picture and sentence are presented simultaneously, and the object
on which S is fixating at any moment is compared with a moment by moment
analysis of the sentence, will give amuch fuller picture. This could be
done in both an explicit verification task (where S has to say whether the
sentence is true or false) and in a kind of comprehension task where, for
example, S is told he has to remember the text/picture andthe picture/text

is there to assist him. The sentence could be embedded in long pieces of



prose or not, etc. This kind of study, though technically very difficult,
should well be within the capabilities of many psychology laboratories,
and may well be very revealing. The gross number of eye movements measure
clearly is not, though.

(3 production frequencies. This measure provided remarkably clean data
in both of the studies in which it was used. This is especially true of
Experiment 2 in which subjects were severely constrained as to what they
could write in order to produce a fairly broad range of responses.

However this method means that subjects may be approaching the sentence
generation problem in an extremely artificial way. This may not be a bad
thing if what we are interested in is the traditional basis of grammatical
theory : namely intuitions about sentencehood and grammaticality. But the
relationship of these to natural language processing is partly what we are
trying to investigate and we cannot assume that this kind of highly
artificial exercise is an example of natural sentence construction. The
much lees artificial situation of Experiment 3 cannot be criticised on
this count. The open-ended nature of the task revealed a number of facts
which would not have turned up otherwise. As a general method though it
has the disadvantage that one has very little control over the situation.
One consequence of this is that one only observes a rather restricted
range of the possible utterances and so information on the relative
difficulty of the more improbable cases is, to say the least, sparse.

Of course there is the additional fact that the relationship between
comprehension difficulty and production frequency is problematic, though
this is partly overcome by the fact that the results of Experiments 1 -3
fit quite well with one another.

(A) reaction times. This is by far the most important measure used in
this series of experiments - all but two experiments using at least one
reaction time measure. The measures taken differed considerably, though.
Comprehension times were taken in Experiments 1, A and 5, verification

times in Experiment 1, comprehension + Verification times in Experiments 6,
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7 and 8 and question-answering times in Experiments 5 and 9. What is more
there are important features of experimental design which make all of these
times unique - with the exception of those for Experiments 6 and 7 which
are very similar to one another. Furthermore there are aspects of the
question-answering times of Experiment 9 which make them similar to the
comprehension + verification times of Experiment 8. Looking over all the
experiments it seems true to say that the comprehension + verification
times produced the least clear results, while the comprehension-only times
produced the most clear (though question-answering results are also
reasonably clear). “While the relationship between these comprehension
times and the other sorts of RT measures is unclear it does seem unlikely
that the comprehension measure is unrelated to these others. This for two
reasons : (1) all the tasks must involve some sort of comprehension or
relatively deep processing - otherwise they have not done what they were
intended to do (see Chapter 1); (2) the "pure" comprehension times must be
"‘contaminated” by some of the elements contributing to the other times
since the comprehension times only measure part of a task which also
includes in one case verification and in another question-answering.

Indeed it may be a mistake to suppose that there could be any such thing
as '"'pure comprehension”™ or something which is a sub-task of every task
involving language processing. But given the results derived from the
various methods used here, it seems likely that investigation of language
processing using much less rigorous methods of checking for understanding
than verification and question answering - for example the kind of sentence
by sentence presentation with instructions to "press when you understand",
used in Experiments 1, 4 and 5 as well as by Clark in his recent work (e.g.
Clark and Haviland, 1976) - may be more fruitful in the long run. 1T we
are to continue using verification tasks the method used in Experiment 1
seems to be the most satisfactory. Even if the separate measures are not
really measures of comprehension and verification, we are introducing

additional sampling into the process and may as a result succeed in getting



a fuller picture of what is occurring. The use of a fixation measure is
of course another step in the same direction. However the bald number of
fixations measure is too gross, as we have already noted, and the most
promising method here would seem to be one in which sentences are
presented orally and simultaneous with the picture so that fixations can
be directly correlated with sentence structure. Successive presentation
of sentence and picture, though in general more desirable from the point
of view of reaction time measures, seems likely to encourage heavily
strategy-laden scanning strategies, especially in cases where there is a
delay between offset of the sentence and onset of the picture so S can
formulate a scanning strategy (and in an interval not being sampled, at
that!). OFf course a major difficulty with simultaneous presentation of
sentence and picture is that one is faced with the decision as to what
reaction time measure to take. Should we use the total time from the
onset of the sentence to the onset of the response or is the time from
the offset of the sentence to the onset of the response a more legitimate
measure? As | have indicated the answer to this question depends partly
on the general theory one wishes to apply. A theory in which sentence
decoding is seen” as involving the use of operators working on whole strings
is best tested by the use of sentence offset - response onset times. But
for other models it is not clear what is the appropriate measure. However
it is clear that the use of onset-onset times will inevitably lead one to
the conclusion that the passive is harder to process that the active,
because of its greater length. On the other hand offset-onset times may
underestimate its difficulty. There is no straightforward solution to
this dilemma - partly because it leads on to questions about the
meaningfulness of comparing different sentence structures as to absolute
difficulty - questions which cut deep into the heart of one"s theory of

language. These are important issues, and ones which deserve considerably

more debate than they usually receive.

Most of the experiments reported in this thesis have used a



multifactorial design. In some cases this has lead to results so
complex that it 16 almost impossible to conceptualise them. A natural
response to this is to question the use of such complex designs : why
waste one"s time producing uninterpretable data? The simple answer is :
because the phenomena one is studying are so complex one needs complex
designs. The very fact that such complicated effects are observed is

a justification of the design. Even if five way interactions are
uninterpretable, two, three and four way interactions are not and by
using simpler designs which only throw up these lower order interactions
one is, in a way, burying one"s head in the sand. In any case the
experiment may only produce simple effects in which case one has learnt
quite a lot more than would have been discovered in a simpler design
producing the same effects. OFf course there is another side to this
argument : it may be that by using complex designs one is manufacturing
complex results because of the strategies which subjects develop for
dealing with the set of possibilities with which they are presented. 1
have suggested that the failure to observe any simple effects of
definiteness marking in Experiment 1 is due to a strategy developed to
cope with the fact that the design ensures that nominals are as likely
to be marked correctly as incorrectly. This kind of thing is undoubtedly
a problem, but on the whole 1 feel that a research strategy which starts
from complex multifactorial designs and then goes on to use simpler
designs to examine possible artifacts, is likely to be more efficient than
one which works the other way around.

One major decision in applying complex designs is which iactors to
make within-subjects ones and which between-subjects. One important
consideration in the present series was the desire to keep subjects as
naive and unpractised as possible (consistent with efficient use of
subjects, equipment etc.) and this necessitated between-subjects factors
in several experiments. However, wherever possible, within-subjects

factors were used. This may have been a mistake. Experiments 1 and 5 in
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which the major factors (context/no context and pronoun/name respectively)
were between-subjects gave clearer results where those factors were
involved than Experiments 6 - 9 which used entirely within-subjects
designs. This may be because the approach developed in one condition is
carried over to the other condition and so minimises any difference
between the conditions. On the other hand Experiments 1 and 5 used the
"press when you understand”™ technique with written materials, while
Experiments 6 - 9 used oral presentation at a rate controlled entirely by
the experimenter. It is possible that oral presentation is less subject
to strategy effects than written presentation and in that way minimises
differences between the conditions. These questions need further
examination.

Finally, one more comment on oral presentation. A major problem
with using spoken material is the control of intonation contours. This
is particularly true where one is interested in the way subjects process
new and old information in the sentence since intonation is the major
means of expounding these options - of which there are a very large number
(Halliday, 1967a,b). There is no doubt that insufficient control was
exercised over this parameter but it is difficult to see how this can be
remedied. It is possible that the experimenter"s efforts to avoid very
expressive intonation contours which would alone be sufficient to indicate
new and old Information in the sentence, was a contributory factor in
producing reaction times to the questions of Experiment 9 which showed a
pattern similar to what one might expect from statements. OFf course the
decision to use a reasonably flat tone is itself not really a neutral one.
But then there is no really neutral case.

This last point is yet another example of a problem which has recurred
at intervals throughout this thesis. If one rejects ideas of canonical
forms, kernel structures and so on, everything becomes relative and
impossible to assess without considering several other parameters. It is

like trying to cross a landscape where the reference points constantly move,



It is not an easy task but I hope I have shown that we can, assisted by

some of the concepts of systemic grammar, at least make an attempt at it.
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Appendix A

Preamble eentences for Experiment 2. Those for Experiment 1 are
quite similar in style, though the pictures used were not the same. In

the interests of economy, | have omitted those.

1. Here is a picture of a giraffe.
It is quite a small specimen which does not yet have horns,

although its markings are already quite distinct.

2. Here is a picture of a pelican.
His neck is raised and his wings are outstretched.

He is looking towards the camera.

3. Here is a picture of a horse.

It is a small black foal with white "socks® around its ankles.

It has a short, bushy tail.

A. Here is a picture of a camel.
It is a rather shaggy example of the two humped variety.

It has a blue brace and bit around its nose.

5. Here is a picture of a wild boar.

It is a ferocious looking beast with little white tusks and long

dark hair.

6. Here is a picture of a tiger.

It is sitting down but it is leaning forward with its ears laid flat.

Its mouth is open.

7. Here is apicture of a walrus.

It is adark steely grey colour.

It is pretty big ad fat with log vwhite tusks.
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Preamble sentences for Experiment 2. Those for Experiment 1 are

quite similar in style, though the pictures used were not the same. In

the interests of economy, | have omitted those.

Here is a picture of a giraffe.
It is quite a small specimen which does not yet have horns,

although i1ts markings are already quite distinct.

Here is a picture of a pelican.
His neck is raised and his wings are outstretched.

He is looking towards the camera.

Here is a picture of a horse.
It is a small black foal with white "socks®" around its ankles.

It has a short, bushy tail.

Here is a picture of a camel.
It is a rather shaggy example of the two humped variety.

It has a blue brace and bit around its nose.

Here is a picture of a wild boar.

It is a ferocious looking beast with little white tusks and long

dark hair.

Here is a picture of a tiger.

It is sitting down but it is leaning forward with its ears laid flat.

Its mouth is open.

Here is a picture of a walrus.
It is a dark steely grey colour.

It is pretty big ad fat with long white ks,
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11.

12.

13.

14.

15.

16.
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Here is a picture of a duck.
It is brown with a pink breast.

It is surrounded by four yellow ducklings.

Here is a picture of a lion.
It is a large adult male with a huge mane.

Its mouth is open wide in a rather aggresive manner.

Here is a picture of a penguin.
Its neck is stretched forward and its wings are spread wide.

It looks about to dive.

Here is a picture of a kettle.
It is finished in polished stainless steel.

It is a modern electric model - although its flex is not attached.

Here is a picture of an antelope.
He is striped but only on his legs and hindquarters.

His neck is outstretched and his tongue is stuck out.

Here is a picture of a shepherd.
He is wearing a grey hat and large yellow apron.

He is holding a lamb in one hand and a crook in the other.

Here is a picture of a dog.

It is a collie.

Its head, shoulders and tail are white - the rest of it is light brown.

Here is a picture of a pig.

In fact it is a rather uncommon saddleback sow.

It looks as though it is eating.

Here is a picture of a rhinoceros.

In fact it is a small baby rhino.

Its head is lowered and one of its paws is raised as though it were

about to charge



17.

18.

19.

20.

21.

22.

23.

24.

25.

Here is a picture of an antelope.

It is an unusual species with a long shaggy coat and long slender

curved horns,

Here is a picture of a horse.
It looks like a Clydesdale.

It is a large brown stallion with black mane and tail.

Here is a picture of a vulture.
It has large black wings and a long bald neck.

It is perched on a dead tree trunk.

Here is a picture of a monkey.
In fact it looks like a rhesus.

It is standing on its hind legs with its arms reaching out.

Here is a picture of a chimpanzee.

It is sitting quite still with one arm resting on its knees and

the other one casually reaching out.

Here is a picture of an aeroplane.

It is a small jet airliner carrying B.0.A.C. markings.

Its undercarriage is down.

Here is a picture of a car.

It is a small green racing car with the number ®32" on its side.

Its boot is open.

Here is a picture of a goat.

It is a fully matured nanny goat.

She is wearing a blue collar with a little bell on it,

Here is a picture of a turkey.

It is an adult male with the familiar red neck and head.

Its feathers are black but the tail feathers have white tips.
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27.

28.

29.

30.

31.

32.

33.
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Here is a picture of a farmer.

He wears a brown cap and grey jacket and is smoking a pipe.

He carries a shotgun.

Here is a picture of a deer.
It is a full grown stag with a fine set of antlers.
It has very heavy fur on its chest but much lighter fur over

the rest of its body.

Here is a picture of an anteater.
It has the characteristic bushy tail.

It also has unusual white markings on its back and a white nose.

Here is a picture of a gorilla.
It is a large black male.

He is standing on his hind lege with his arms raised high.

Here is a picture of a rabbit.

It is a small albino.

Although it is crouched down its ears are pricked up.

Here is a picture of a tractor.
It has a farmer in the driving seat.

It is a new Ford 5000 with a safety cab.

Here is a picture of a cow.
It is a beautiful golden Jersey cow.

It has finely curved greyish horns and is standing perfectly still.

Here is a picture of a woman.

She is wearing a beige smock and purple trousers and carrying a handbag-

She has long brown hair
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36.
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Here is a picture of a hippopotamus.
It is a very dark baby hippo.

It is sitting down and appears to be eating.

Here 16 a picture of a bull.
It is a huge black and white Frisian with a ring through its nose.

It"8 starting to run.

Here is a picture of a sandal.
It has a thick cork platform sole.

The upper is made of blue and yellow leather.
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Appendix B,

Stimulus materials for Experiment A : only the versions with "the" +

noun are listed.

1. Here is a gorilla called Fred.

The gorilla is standing on his hind legs.

2. Here is a tiger called Theo.

The tiger is sitting down.

3. Here is a lion called Leo.

The lion is lying down.

A. Here is a girl called Anna.

The girl is dancing alone.

5. Here is a boy called Jimmy.

The boy is singing noisily.

6. Here is a horse called Ed.

The horse is galloping along.

7. Here is a cow called Daisy.

The cow seems to be pregnant.

8. Here is a dog called Bonzo.

The dog is barking loudly.

9. Here is a cat called Ming.

The cat is purring quietly.

10, Here is a hamster called Hammy.

The hamster is having a snooze.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Here is a woman called Louise.

The woman looks very elegant.

Here is a man called Will.

The man is talking incessantly.

Here is a cock called Dave.

The cock is strutting about.

Here is a sow called Bessie.

The sow is very dirty.

Here is an elephant called Majid.

The elephant is asleep.

Here is a badger called Ben.

The badger is sniffing about.

Here is a goat called Billy.

The goat is jumping a brook.

Here is a rabbit called Snowy.

The rabbit is crouching down.

Here is a bear called Bruin.

The bear lives in Edinburgh zoo,

Here is a bull called Pete.

The bull has a broken horn.

Here is a mouse called Jerry.

The mouse lives in Murray Hall.

Here is a camel called Mohammad.

The camel has a damaged foreleg.
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Here is a coot called Malcolm.

The coot lives by the loch.

Here is a 6wan called Nat.

The swan is flying low.
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Arnold~s is crisper than Keith"s.

111000 IS soggiest?



Richard"s drin] tle< jally™s.
Martin®s Is clei r iiehard™s.

"ho. e in clearest?

Sean is richer than Rona.
Rona is richer than "cronce.
*ho is poorest?
Stewart ar subtler than vwe.on.
Vivien is subtler than “rena- .
"ho is subtlest?
f - mthy” 1 d
Sally's 1" ‘'ee-or 1an Reel's.
Those in sh.allov/est?

-1 heavier

o< I __ier than atrilck"s.
«hose in heaviest?

..... coglthi '

Roy 4 "1la *o
"“fho iIs sickest?
wites bed 1N harder than "oe's.
lannie*s I§ softer than Z08'S,

*'hose is hardest?

Rodney's hat ' w@r

Ivan®s is cheaper than Sheila“s.

Those i cheapest?



1?2,

13.

tl\

15.

16.

17.

17.

Siclrra beer i mstronger th- "ondy"a.
- we< " .
'"Those is strongest?
Barry*at...... r lo er r*te
.. -
"Those is softest?
Kail"s sta
Hell"s ) e
‘Those ore coraioncst?
B»e*- book ' ardar Iraty’e.
“"eil? is Rosier thnr Do inie's,
“hose s eaal ost?
Borman*a bo iter
e m i"a Is alacker "
==i0sc is tautest?
Bevlllo®a ardan is shorter
Peter"s le 1 nger ha Helen*a.
"hose is shortest?
' er* house 1
Bob"s m farther tl or t,: -
"hose |§ farthest?
George is $adder than 2iona.
nd ie 1 th lona*
Who is saddest?
lan*a ear la lower thi “'c"8-
K|*a i faster tha» hre* e
1 T s fastest?



21

22.

23.

25.

26.

27.

23.

29.

«Tike 1 ¥ sloppier t° -n "aren
Mike is tidier than Joe.
TTho is slo ~ ieet?

I- iriveway is narrower than Trie
Simon®s is wider t H y-a.
"Those is widest?
Tony is thinner than TV/.aheth.
Tony "- " ter than Gerald.
""ho in thinnest?
Philip is duller V-an Tlsneth.
Plnip = fFidor tha H -
"ho ir brightest?
Harrye i Tulie“e.
Christopher™s is darker than Harry"s.

Those is darkest?

... 1 Irtier tha KatJdy"s.
PerRus®™ 1is dirtier th.-n Matt"s.

"Those is cleanest?

Karl®s house is colder than Moras"s.
Julian®s is colder than Karl®s.

"Those is coldest?
Max"s wine IS rougher than Linda"s.
a -her S.

"Those is smoothest?

Lfe 1s blunter than Li iracs.
Laura*s is blunter than l.nr.i’s.

Whose is bluntest?



21.

22.

23.

24.

25.

26.

27.

29.

420

""ike 1:- slopoier then mren.

Mike is tidier than Joe.

"'ho is sloppiest?

Si m"s driveway is narrower than Iris”,
Simon®s is wider than Henry"s,

""hose is widest?

Tony is thinner than !liz -

viy ; " ter than Gerald.

Who is thinnest?

Philip is duller than Wlspeth.

Philip is brighter than Andrew.

"'ho is brightest?

Harry®s hair is darker than Julie's,
Christopher™s is darker than Harry's.
"Those is darkest?

Matt®"s ;arage | Lrtier thai Kathy"s,
Fergus®™ 1is dirtier than Matt"-".

"Those is cleanest?

Karl"s house is colder than Morag-'s.
Julian®s is colder than Karl's.

"Those is coldest?

Max®"s vine is rougher than Linda"s.
Nigel"s is rougher than Max"s.

11080 1S smoothest?

Steve"s knife Is blunter than Laura‘s,

Laura®s is blunter than Mark"s.

Whose is bluntest?



Adam®s tent is drier than 3 *i
Tri J-rrT thru <"

"hose is viettent?

i ler Lana's.
, m tha Ca3 '

"“1ose Is —taAlest?

m Lder an Ve ‘oniea.
lea 1 stupider th< "

»ho Is "Misest?






Appendix D

Preamble Sentences for Experiments 6,7,8 and 9, together with

sample target sentence for each set.

1.

In the middle of this picture Is a sheep.
It*s a little grey sheep with big yellow horns and brown logs.
It"s walking slowly along.

The sheep is following a tortoise.

In the middle of this picture is a giraffe.
It"s only a little one, though, and it hasn"t any horns yet.
It"s standing very still.

The giraffe Is watching a hen.

In the middle of this picture is a soldier.
He"s wearing a tin hat with twigs and leaves stuck on it.
He"s also wearing a green jacket.

The soldier is shooting a cowboy.

In the middle of this picture ,ie a tiger.
He"s a very big tiger with a long tall.
His mouth is open wide.

The tiger is chasing a lion.

In ths middle of this picture is a horse.
It"s brown with a black tail and white nose.

It"s quite fat.

A bull is chasing the horse.

In the middle of this picture is a cowboy.
He®"s wearing a big blue hat and a brown coat.
He has a little moustache.

The oowboy is being shot by an Indian.



Appendix D
Preamble Sentences for Experiments 6,7,8 and 9, together with

sample target sentence for each set.

1. In the middle of this picture is a sheep.
It"s a little grey sheep with big yellow horns and brown legs.
It"s walking slowly along.

The sheep is following a tortoise.

2. In the middle of this picture is a giraffe.
It*s only a little one, though, and it hasn"t any horns yet.
It"s standing very still.

The giraffe is watching a hen.

3. In the middle of this picture is a soldier.
He"s wearing a tin hat with twigs and leaves stuck on it.
He"s also wearing a green jacket.

The soldier is shooting a cowboy.

A. In the middle of this picture ,is a tiger.
He"s a very big tiger with a long tail.
His mouth is open wide.

The tiger is chasing a lion.

5. In the middle of this picture is a horse.
It"s brown with a black tail and white nose.
It"s quite fat.

A bull is chasing the horse.

6. In the middle of this picture is a cowboy.
He"s wearing a big blue hat and a brown coat.

He has a little moustache.

The conboy is being shot by an Indian.



10.

11.

12.

13.

In the middle of this picture is a dog.
It"s a very pretty brown and white collie dog.
It has a big bushy tail.

A calf is chasing the dog.

In the middle of this picture is a duck.
It is brown with a pink chest.
It has a very long neck.

A pig is being watched by the duck.

In the middle of this picture is a soldier.
He"s wearing a green uniform with a tin hat and big black boote.
He*s kneeling down.

The soldier ie being shot by a knight.

In the middle of this picture is a monkey.
It*s a little grey one with a very long tail.
He"s walking slowly along.

The monkey is following a bird.

In the middle of this picture is a man.
He"s a farmer and he*s carrying a big shotgun.
He®s smoking a pipe.

A horse is watching the man.

In the middle of this picture is a bear.
It"s a very big white polar bear.
It"s mouth is open and it-s growling.

The bear is following a deer,

In the middle of this picture ie a knight.
He wears an orange jaoket and a silver helmet.
He has blue trousers on.

The knight is shooting a soldier.
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14.

15.

16.

17.

18.

19.

20.

Sets 1,2,3 and 4 are the four practice sets, others are experimental,

In the middle of this picture Is a calf.
It"s a black and white calf.
It*s tail is sticking up in the air.

The calf is being chased by a dog.

In the middle of this picture is a pig.
It"s a very special kind of pig.
It*s black with a pink stripe in its middle.

A duck is watching the pig.

In the middle of this picture is a deer.
It"s a big brown deer, with a tiny tail.
It has enormous horns.

A bear is following the deer.

In the middle of this picture is an Indian.
He has two feathers in his hair.
He has an axe strapped to his belt.

The Indian is shooting a cowboy.

In the middle of this picture is a bull.
It"s a great big black and white bull.
He"s got a ring through his nose.

The bull is being chased by a horse.

In the middle of this picture is a bird.
It"s a big white pelican with a long beak.
Its wings are stretched out.

A monkey is being followed by the bird.

In the middle of this picture is a horse.
It"s a white carthorse with a grey tail.
He"s standing quite still.

A man is being watched by the horse.
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