DOCUMENT RESUME

ED 094 435 CS 500 795

AUTHOR Milkovich, Mark B.; Reagan, Richard R.

TITLE A Psycho-Sociclinguistic Account of the Comprehension
of Spoken English Messages.

PUB DATE Apr 74

NOTE 17p.; Paper presented at the Annual Meeting of the

International Communication Association (New Orleans,
Louisiana, April 17-20, 1974)

EDRS PRICE MF-%$0.75 HC-$1.50 PLUS POSTAGE

DESCRIPTORS English; Hicher Education; *Language Research;
Language Skills; *Language Usage; Linguistic
Performance; *Linquistic Theory; *Psycholinguistics;
Socioecononic Influences; Transformation Generative
Grammar; *Verbal Communication

IDENTIFIERS *Derivatioral Theory of Complexity

ABSTRACT

Some of the major studies by the proponents of the
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Psycholinguistic regearch has as ins primary chiective the construction
of an empirically verifiasble theory of language use or linguistic performance;

one capable of accounting for the way individuale learn, produce and undepr-

.stand linguistic messages (Clavk, 4965j. A key peint of contention within

this area of research is tha Cencrative-Tvansformationally based Derivational
Theory of Compiexity. Thls theory holds ithat;
7...tho more linguistic (ie. transformational) rules that
a8 user would have to use in a given situation, the greater
would be the dzmands upen his language-processing behavior.”
{Williams, 1972, pp. &2}
This paper reviews some of the major studies conducted by the proponente
of the Derivational Theory of Complexity, examines the chief critlcisms
leveled against this body of research and reperts the results of a study

conducted by the authors pertsining to the adeguacy of tha theory itself as

an account of message processing difficulty.

L'd

Background

The main geal of Chomsky's {1965) theory of Generative-Transformational
grammar is to specify a minimal set of rules which will allow the ideal
speaker~-heaver to encode and deccde linguistic messages. He argues that
his account of syntax is particularly useful to the psycholinguist because
it provides a finite set of syntactic rules which can generate an infinite
number of grammatical uttervances.

Although Chomsky {1968) maintains that his theoyy of linguistic compe-

tence does not apply to the actual language user, psycholingnists were quick
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to suggest that these syntactic »ules, perhaps dus to their unique sentence
generating capacity, might correspornd to the actual cegnitive mechanisms
underlying linguistic performance.

The carliest test of the correspondence between tran-formational com-
plexity and sentence precessing abilities was conducted by Hiller, NcKean
and 81obin (1962). They presented subjects with several sets of test stimuldl,
each consisting of two columns of sentences, Subjects weyve asked to match
gentences in one qéiumn with designated transformaticnally altered counter-
parts in the other. Counterpart sentences differed by one (either Passive
or Negative) or two (both Passive and Negatiwe) transformations. Subjects
were then timed as they made the correct matches. £3 predicted, it took
subjrcts longer to match sentences that differed by two transformations than
those that differed by only one.

Concerned that the original investigation di& an ineffective job of
separating the amount of time a subject needed to decide what the required
transformed sentence should look like frow the time required to locate it
in the search list, Miller ard McKean (1964) replicated it. This time, aftev
subjects had dbeen informed of the transformad vergsicn of the sentence they
wera seeking, the stimuius seatence appeared cn a tachtistescope. Only
after he had decidea what the required transformed version éhould ook 1like,
by performing that transformation himself, did the subject press a button
which called up the ssarch 1ist and stopped a timer which had measured the
time elapsed since the presentation of the stimulus zentence. In this way,
processing and search times were effectively séparated. The findings of this

study were substantialiy the same as those of the original.



Employing approximately the same set of wransformations used by Miller,
et al. and Miller-McKean, Hehler (1363) presented subjects with sentences
requiring zero, one or two transformations. In measuring verbatim sentence

‘ recall, his findings were censistent with those of the two studies discusged
above. That is, sentences with no transformations were accurately recalled
_wora often than those with cne transformation; and in turm, those with one
transformation were more accurately recalled than those containing twe trans-
formations. .

Here, again, a replication was performed (Mehler and Millew, 1964),
and the results obtained were essentially the same as those of the original
study.

While the studies reviewed thus far used fairly simple sentences as
stimuli, Miller and Isard (1963) were able to deal with extremely complex
sentences by varying the number of embedded clauses (betweeﬁ zero and four)
in each while holding the number of words constisnt. Although there was not
& one-to-one eorrespondence betiwreen the number of transformations employed
in a sentence and the oumber of embedded clauses {some embeddings required
more than one transformatiun), one variable was, nevertheless, a direct
reflection of the other. Subjects were asked to memorize stimulus sentenceé
and their recall accuracy was measured over five successive triais. As
suspected, there was an inverse relationship between the number of embedded
clauses and the accuracy of recall. While no subjects had recall problems
with single embeddings, all subjects encountered difficulty in the three
and four embedded clause conditions. The authors attributed these findings

to the amount of memory space available for dealing with the syntax of the
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stimilus sentences (Miller and Heileild, 1969, pp. 3:701).

A more direct test of the Deprivatiocunsl Theory of Complexity dealing
specifically with the xelationship betveen transformational complenity and
memory space requirements weas conducted by Savin and Pe chonock (19653,
Subjects were presented with a sentence containimg hetween zers and thwee
_transformations followed by a list of eight wnvrelated words. Their task
was to first recall the sentence and then as meny of the eight words as
possible. Estimates of the amouni of wemory space required to deal with the
sentence were made on the basis of the number of wnvelated words recilled.
The greater the number recalled, the less space vequired for the sentenue
itself. The data indicated +that wmultiple transformaticonal requirements
significaitly exceeded single transformational requirements for memory space.

Considered as a whole, the findings of the studies reviewed sbove and
similar studies showed quite c¢learly that as the transfbrmafional complexity
of a sentence increases, receivers® ability to rapidly and accurately pro~
cess it decreasas. These findings, of course, ars in agreament with the
general predictions of the Derivational Theory of Complerity.

¥hile these studies ars noteworthy for the consistency of thely resulis,
they have all been critized on several grounds.

The first m7jor criticism igs that these studies (particularly those
dealing with sentence processing time) comcentrated on syntactic considera-
tions to the exclusion of semantic factors which may have acted as confound-
ing variables. Using aan affirmative-negative shift is an cbvious example
of an instance where not cnly the syntactic complexity bgt also the meaning

of the sentence is altersd. According to current Generative-Transformational



theory (Jacobs and Rosenbaum, 1968}, transformaticns, by definition, are
meaning pereserving, thus indicating that conceptually the affirmative-nega~
tive shift should not be considered a twue transformation. Becauso, however,
the affirmative-negative shift was used operationally ir these studies, sub~
Jects may have taken longer to process the semantic differences batween
sentences than to process additionmal syntactic complexity. Re~examination
of the Miller, et al, and Miller-McKean data would provide littie information
at best since all but a few of the comparisone tested involved the question-
able affirmative~negative shift. Furthermore, little is known.about how
less noticable changss in pre-suppositioen might affect subjects® performance.

The second major criricism, one mest often leveled against the. sentence
recall studies, is that during preliminavy instructions subjects vere informed
as to the exact nature of the experimentzl task in which they were about to
participate. It has been argued that subjects may have consciously attempted
to memorize sentences without actvally attempting to resolve their meaning
as they would ,undoubtedly de in normal communication situwations. If this were
the case, these studies very probably indexed semathing entirvely different
from transformational behavios.

The third major criticism is that in all of these studies transforeational
complexity was investigated solely within the context of siﬁgle gentences.
Given only a single sentence at a time, gubjects may have been able to deal
with its formal grammatical aspects in far greater detail than they would
typically have time to do in normal message degoding. Horecver, a number of
other message related variables may come into play when decoding more than

£

one sentence at a time which are eithar not present or are of no particular



importance when oonly sicgle sentences arve heing processed.

In spite of the apparent legitimacy of the above Thrge criticisms, a
veview of the vacent litevature peptaining to the Derivational Theory of
Complexity reveals that they have only rarely been taken into censideration,
One cxception is a study conducted by DeViio {1969). Tts importance lies
.not oo mueh in irs findings (which nere somewhat incenclusivel pvt in the
teciniques employed ©o cipreumvent the three previously noted wealknesses in
vesecrch on the Derdvational Theory of Complexity. FPilrst, two stimulus

messages wese created esach consisting of several sentences. Second, one

o v
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version of the message coasisted sclely of simple-active-affirmative sen~
tences, while the other version consisted o the same sentences in passive
form. Exclusive use of the weaning preserving Pacsive Transformation to
create the move transformationally compler. message version insured that
both versions were exact meaningful paraphrases of ome anotﬁev and-thus
reduced the peesibility that symtactic and semantic factors would become
cenfoundzd. Shird, subjects were not teld the natuvre of the experimental
tack motil after they had been exposed fo the treatment nessages.

Cloze Proceduvre wzs used o test the general hypothisis that as the
overall transformaticnal compliexity of thes message increases, a receiver's
ability to successfuliy couprehend that message decreases. DeVito found
that subjcts ezposed to the passive message version had the highest mzon
Cloze comprehensicn scores when verbatim fill-ins were scored. When correct
fﬁEELE&EEE.fill"i“S were scored, he found that subjects exposed to the
simple-active-affirmative message version had the highest mean Cloze compre-

°

hencion scoves.
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At first glance, these findings seem somewbat contradictory to the
predictions of the Derivational Theory of Complexity. However, they can be
explained by a factor other than transformational complexity; that factor
being lexical redundancy. In passive sentences, iittle words such as “was",

Ywerve' and "by" always appear. As DeVito has suggested, once subjects e~

.cognized the recurrent patterm of asuch words in the sentences of the passive

message version, corpectly supplying them in Cloze Procedure became an easy
task., For the sigple-active-affirmative message conditicon, the redundancy
was a syntactic rather than a sewantic phenomenon. In an attempt to make

the message gremmatical in Cloze form, subjects had omly to choose from

words within a very limited number of form classes thus making the probability
of success quite high. We are left to comclude that while DeVito had success-
fully avoided some of the pitfalls of eariier work, his study did not con-
stitute a direct test of the Derivational Theery of Complexity.

The present study, which attempted such a test. differed From DeVito’s
in the following respects. First, four messages wevre developed for use as
stimuli rather than just two. These messages differed €rum one another in
overall transformaticnal complexity aand total number of words but did not
vary in meaning oy total number of sentencec. Vers!ion #1 contained sentences
which most resembled true kerncls due to the fact that no §ptional trans-
formations were applied. In Version #2, one optional transformational
operation was appiled to esach of the Version #1 sentences resulting in a
compined total of twenty transformations. In'Vewsions #3 and 4, tvo and
three optional transformations, respectively, were applied to the sentences

of Versicn #i. This resulted in totals of forty and sixty instances of



transformational mle applications being present in Versions f#3 and fiu,
respectively. A list of those transformations used in the manr’ wlation

is presented below:

Passive Prepositional Phra~=2 Preposing

Adverb Preposing Extraposition of Noun Phrase Complenent
Dative "Lach' Hopping

Particle Movenment Frepositional Phrase Embedding
Time-Place Deletion Agent Deletion

Second, a2 verbatim fiil~in scoring scheme was used exalusively to measure
comprehension.

In the present study, a nuﬁber of independent variebles were emplioyed
in addition to the number of transformations in the various versions. Thesa
included the following information about each subject: age, sex, year in
college, size of community in which he spent the fivrst ten years ef his
life, whether or net a language other than English was used by him in his
home, mother®s educational level, father's educational levei, and the ocou-~
paticnal prestige and income of the parent who provided the primary means
of support for his family. These variables were included in order 1) to
measure the relative efficacy of using derivational cocmplexity alone as an
indicator of message processing difficulty,vand 2) to measure the extent to
which a combination of psychological ard sociclogical factors could account

for observed behavior.

Methods and Procedures

Five intact groups of students, sclected from sections of the istroductory

communication class at Michigan State University during the Spring Quarter of

1973, served as subjects. Treatments were randonly assigned to these greups.

-



One group, used to provide a baseline cumprehension measure for the remain-
ing groups, completed the {loze tesl for Version #. without heaving the
verslon. Subjects in this group had a mean percentage accuracy score of
44%, far enough below the neans of the otber groups to previde assurance
that there was a treatment effeci. Thz data noilected from this baseline

-comparisoz group vas not included in the statistical analysis discussed below,

Upcon entering the experimental setiing, gubjects were introduced te the
Experimenter and told that thsir task was to complete a guestionalre aftep

they had listemed to a tape recorded message. After hearing the tape,
subjects were given the test booklets and iustructions for completing the
Cloze Trocedure. Ten minutas were allotted for completion ¢f this portion
of the instrument after which subjects completed the socio-economim and
demographic items. One hundred thirteen subjects took part in the study,
however, =leven of thesa falled to complete a major por?;on of the instru-
ment, a task which took most subjects about half of the aillotted time. For
this reason, these eleven were giiminated from the subject pool. Tn order

to achieve equal n's per cell, one subject each was randomly eliminated

from the groups exposed to Versions #2 and

The means and standerd deviations of the variables are presented in
Table 1. In view of the unequal number of blanks in the Cloze tests adminis-
tered in the four experimentzl groups, the scores were converted to a 100
point scale h?ving a mean of 56.11 and a standard deviation of 11;75. This

would indicate a substantial overlap in the distribution of the experimental

ERIC
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and control groups. The individual experimental group means did, however,
arrzy themselves as expected with greater message complexity producing
lower mear scores.

PP e SR - P T R Y P s

Tatla 1 About Here

The zero-~order corrvelation matriz of the independent and dependent
variables is giveq in Table 2. The only independent variable correlating
significantly (aipha = .05) with the Clozec score was mother's educational
level. Conspicuous by its lack of significance is the primary derivational
complexity variable, number of transformations. An examination of Table 2
revewls also that a number of variables frequently employed in sociolinguistic
resesrch (e.g. community size) failed to demonstrate correlations of any
magnitude. All significant correlations are indicated in the table by an
asterisk.

T P Oy Tt o pon Py

Tabie 2 About Here
Table 3 contains the results of the regression of the Cloze Procedure
scores and the independent variables. The analysis pvoduced a multiple
correlation of .463% and an F of 1.722; at alpha = .05 (two-tailed), F requiced’
for significance is 1.99. Those variables with substantial beta weights wepe
age, mother's educational level and occipational prestige. However, the
variables which accounted for the greatest por%ion of variance vhen entered

in the regression equation were mother’s educational level, occupational



prestige, and number of transfoxmations. The addition of socio-economic
and demographic variables to the derivational complexity variable increased

the variance accounted for by 17.87%.

F D N P s AT S B B . P

Discussion

The failure of this study to produce statisticaily significant resulits
can be explained by two Features of the study itseilf. First, sociolinguistic
rescarch has been able to specify tha direction c¢f the relationship between
socio-economi; variables and certain language abilities., For example, the
higher the subject's social class, the more likely he is to encounter and
deal with more complex sentances. Thus, we might expect him to have greater
language comprehension abilities than the lower social class subject simpiy
on the basis of his past experiences with his language. This perspective
was not employed in this study in the form of one-tailed hypotheses predict-
ing the relationship between the ability to comprehend sentencer of diffe-
pential complexity and social class. Had this been done, the results would
have been statistically significant.

Second, the disparity between control and combined experimental group
meang is small. In other words, smbjects in the control group were ablie to
insert the correct word in the Cloze Procedure almost as well as the subjects
who actually heard a message. This may have resulted from the use of college
student subje?ts. Whatever the cause, any replication should administer the

Cloze tests for all messages to contrel groups and use their scores, possibly
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by wéighting the precictability of indiwvidual items, to derive a more reiiable
meaéure of sentence comprehension. In spite of these weaknesseg, the results
do indicate that psvcholinguists and sociolinguists can benefit from an examina-
tion of one another'as research strategies.

Recent scciolinguistic research has focused less on linguistic codes and
‘more on educability and role systems, The efficacy of this shift is questico-
able given the scheme now used to distinguish elaborated and restricted codes.‘
It is Qifficult to se¢. how the use of canjunctions and the frequency of Imper-
sonal pronoun usage, for example, can account for the magnitude of differences
in educability found by sociolinguists. By incorporating the derivational
complexity model in their research, sociolinguists could contrast the linguis-
tic codes on more sound theoretic underpinnings than they do at present,

Psycholinguists have shown that "decoding of sentences into kermels or
deep structures has a certain psychological reality" {(Greene, 1972, ﬁp. 136),
The present research demonstrates the existence of social class correlates of
language proc;esing and argues for the inclusion of socio-economic variables
in psycholinguistic research. Such a strategy could only enhance the pre-

dictive ability of psycholegically based theories of language behavior.



Table 3
Means and Standard Deviations

1« Number of Transférmationn' 2?50 f:?g
2, Cloze Scorxe 56,11 1.75
3. Sex 1.50 | .50
4. Year in Callege 1.76 0.93
5. Age 2033 3,36

_ 6. Community Bire 3.88 4,65
7. Poreign Language Usage at Homa 1.09 0.28
8. Mother's Educational Level 12.86 2.6
9. Fathex's Educatfonal Level 13.462 275
10, Occupational Preatige 68.62 11,91

il. Breadwinner's Income 2.67 1.78
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Table 3
Regression Coefficients
Predicting Cloze Score

Unstandardized Standardized

Regression Regression

Cocfificienis Coeffichenks
Number of Transformatinns »1a20 EIHIY §
Sex : =198 =0.08
Year fin College ~1.23 »0.10
Age 2eid | .26
Community Size Q.00 0.00
Foreign Language Ucage «f licme ~2.62 «0,06
Morher!s. Educational Level 1,77 Q.40
Fatherx's Educational Level 0.39 0.11
Occupational Prestige : . «Ge32 «J,32
Breadwinner®s Income ~0.98 «0.13

R = ,660 82 = .220
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