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ABSTRACT

Active and passive sentences were presented with
probable and improbable semantic content to 100 first graders and 100
kindergartners. . ®Irreversible® sentences were considered lmprobable.
In a design employing syntax, probability, grade, and sex as factors,
probability and syntax were found significant both as main effects

‘and in their interaction..Probability had little effect on the

comprehension of active sentences, but strongly affected ‘
comprehension of passive sentences. .First graders respomded correctly
more often than kindergartners; the difference was greatest on
improbable sentences, with improbable passive sentences the most
difficult..Sex differences were not found. The greater difficulty in
comprehending less familiar sentences when syntactic forxm is not
supported by semantic content suggests that the semantic component of
grammar may play an important role in the child's acquisition of
syntactic compgrehension. . (Author)
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Active and passive éentences‘wefe presented with probable
and improbable semantic content to 100 first graders and 100
kinderga?teners. "Irreversible" sentences were considered
probébie and the reverses of these sentences werE’Eﬁh§%dered
improbable., In a design employing syntax, probability, grade,
and sex as factors, probability and syntax were found signifi-
cant both. as main effects and in their interaction. Probability
had little effect on the comprehension of active sentences, but
strongly affected comprehengion of passivevsentences. First

graders responded correctly more often than kindergarteners; the

difference was greatest on iﬁprobable sentences, with. improbable
passive seﬁtences the most difficult, Sex differenceé were not
found. The greater difficulty in comprehending less familiar
sentences when synfactic form is not supported by semantic con-
tent suggests that the semantic component 6f4gra@mar may play an

important role in the child's acquisition of syntactic compre-

hension,




'\\ Reversing Irreversible Sentences:

“\Semantic Constraints Upon Syntactic Comprehension1

Barbara A, Hutson and James E. Powers

State University of New York at Albany

It is clear that children's comprehension of syntax~increases
7duriné the preschool and early scﬁéol years. The role of semantic
features in this development, although they are necessarily involved
inrthe éentenceS"used for testing comprehension, has received less
attention.

Comprehension of active voice sentences precedes comprehension
of passive voice sentences (Fraser, Bellugi, and Brown, 1963). 1In
a passive‘voice sentence such as "The cét was chased by the dog",
the subject does not precede the noun, as it does in the more famil~
_iar active sentences. ’

Differences are observed (Turner and Rommetveit, 1967) in the
ease with which two types of passivg‘sentences a?e comprehended.
Irreyersible*passiVe sentences are comprehended earlier than are
reversible passive sentences. In reversible passive sentences, the
subject and pbject can readily be exchanged to form a meaningful

sentence. . The listener must, therefore, attend to syntactic features
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. such as word order and the passive marker "by" to determine
whiéh of the two possible interpretations is correct. In an
irre;:fsible p .ssive sentence-such as "The dishes were washed
by the grandmother", fhe semantic features make only one inter-
pretation probable, and comprehension is facilitated. Tﬁe
revegéible passivé sentence ahd its reverse have identical syn-
tactic form; it is only the semantic features which differ,
The earlier comprehension of irreversible sentences seems to
7 indicate that semantic features can éffect comprehensiﬁn of sen-
. “fences in a given syntactic f&;&:_fﬁrner and Rommetveit, howe&er,
' presented only the probable version of irreversible sentences,
although they presented both versions of the reversible sentences.
Gowie and Powefs (1971) more explicitly studied the effect of
semantiq‘features by presenting children with sentences which were'
harmonious, neutral, or contrary to the expectations expressed by
another group of children. They found-that children's expectations
helped them to understand both active and passive sentences in the
"harmonious'" condition, and<hindered comprehension in the "contrary"
condition. The effect of expectations was significant even though
the sentences used’'were only mildly improbable. —
r : If there is a strong contrast between sentences in which both
‘ syntactic and semantic cues point to the same interpretation and
senitences in which the cues conflict, the relative contribution of
each factor may be more glearly assessed. In this study both

probable and improbable sentences were presented in active and

passive voice, Probable sentences are identical with those which




" have ﬁreviously been termed "irreversible', and improbable sen-
[ 7 tences afe the reverse of the "irreversible' sentences.

| ‘ Sentence reversibility may be represented as a continuum

} rafher than a dichotomy. Sentences which are easily revérsible

range close- to the center of this continuum. Highly probable

reversible” sentences (sentences for which only one arrangement
f‘actor-action-object would be judged likely to nccur) are at one
pole, and the highly improbable reversee of these sentences are at
! the other pole. Turner and Rommetveit's study emplsy;d réversible
sentences very close to thercenter of this éontinuum, and irrever-

sible sentences from one pole. Gowie and Powers' sentences ranged.

a little further from center in both directions. The present study.
attempts to use sentences not far from the poles -~ sentences for
which one interpretation is clearly more probable, but for which

the reverse is not inconceivable.

o e e e

This methodological choice reflects several éssumptions:
; 1. Reversibility is not a syntactic feature, but a semantic
‘ one. The semantic features of sentences used in testing compre-
hension of syntax may (a) be assumgd irrelevant, (b) be implicit
in directing choice of sentences but remain confounded with syn-
tactic features in the analysis, or (c) be explicitly controlled
and analyzed. (
; 7 - 2. Tﬁe effect of semantic probability may vary with the fumil-
iarity or complexity of the sentence transform presented.

3. The effect of semantic probability may vary with the child's

age and ébility to process and organize information,




4. The effect of sei has received relatively little atten-
tion. Gowie and PoWers'; while finding no main effect for sex,
. report that it enters into several interactions.
In order to analyze the effects and interagtions of the rele-

vant factors, a design employing semantic probability, syntactic

voice, grade level and sex was employed.

¢

It was predicted‘that there would be more correct responses
to prooable sentences than to improbable, and that the difference
in probable and imprcbable sentences would be greater in passivé -
sentences than in active sentences. It was expected that active
sentences wou%d receive more correct responses than passive sen-
tences, ‘and that first graders would respond correctly more often
than kindergarteners. Sex was n.t expected to be a ma jor factor,

but was included in order to analyze possiblc interaction wi“h other

factors.

METHOD

) Subjects

; A sample of 200 kindergarten gnd first grade students from 12

' classrooms in two predominanily middle to lower middle class public
schools in Schenectady, New York, was tested. There were four

i gréups of 50 subjects each -- kindergarten male, kindergarten female,
first grade &ale, first grade female, For one portion of the analy-
sis, the responses of an additional group of 18 children in pre~

kindergarten classes were analyzed. Each child was randomly assigned

to one of four forms and was individually tested.

Materials

Materials for testing included a box of small toys, and forms
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— listing the sentences which were read to the subject. For each
of the eight pairs of toys, there were four possible sentence

types.-- probable active, improbable active, probable passive,

and improbable passive -- but a sentence was presenteédinmonly

one of these types on each form. The four forms are presented in

Table 1. [ggsert Table 1 about herg]
Erocedure '

Each child was individually tested in a corner or just outside
his classroom. The child was shown a small tiger and kangaroo and
told "The kangaroo jumps over the tiger. Show me what happens."

If he was unsure of what to do, explanation or a demonstration was
provided. Aféer this demonstration item, the examiner said, "Now

I'm going to tell you some~more Ssentences. Some of them are silly,
and some of them make sense, but whatever I way, I want you to show
me with the toys." The examiner read each sentence and noted which
of‘the toysﬂwas shown acting upon the other. A correct response to—
the sentence "The pig was lifted by the elephant", for mple,
would have the elephant lifting the pig.

Desigh

ProSability, syntactic voice, grade, and sex were factors in
a 2x2x%2x2 faétorial design. Sentence type (voice completely crossed
with probabilify) was nested within sex within grade, with repeated
measures (2) for each subject. 1In a separate analysis‘of the.per-
formance of. prekindergarteners, responses wére analyzed in a 2x2x2
factorial design with probabilit§, voice and sex as factors. Tukey's
test was used for significance of thé difference in‘meqns by sentence

type for each grade and sex.
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RESULTS

KINDERGARTEN AND FIRST Gi%ADE .

. The order of difficulty of the sentence types on each form
was essentially the same, ana no effect for order was apparent,
In general the sentences which received the largest number of
errors in the improbable version were those involving people. The
possibility that young childre;mgg;e more pronounced expectations
for people than for animals or inanim;te objects may warrant further
study. '

Aqglysis\of correct responses revealed siénificant effects due

to probz;\bil.ity (p <.001), voice (p< ,001), and grade (p < .025). |
The integactibn of voice and probability was significant (p ¢ .00l),

as was the interaction of grade and pfobability (p<.0l). The threc-

’way interaction of Grade by Voice by Probability was significant

(p <.05). The effect of sex was not significant at the .05 level
as a main effect nor as a factor in interaction. The analysis is
shown in Table 2. Ensert Table 2 about herEl

Probability -- Children performed better on probable seatences
than on improbable sentences. This finqing supports the assumption
that semantic features are active in determining response to sen-
terices.

Géade by Probability =~ Although the means for kindergarfeners
and first é;gders were not significantly different for probable sen-
tences, the mean for first graders on improbable sentences (1.645)
was significantly different from the kindergarteners' mean of 1.445

(p¢ .05). First graders were better able than kindergarteners to

interpret the relationship indicated by the syntactic form in sen-




tences whose semantic features did not support correct inter-
| ' .pretation of the syntactic férm. See Figure 1.
[ Ensert Figure 1 about hera
i '~ Voice -- rerformance on activg voice sentences, as pre-
dicted on the basis of previous studies, was greater than on
pasgive voice sentences. The interaction of grade and voice was
S , not’significant, nor was the interaction of sex and voice.

Grade -- First graders responded correctly to the sentences
more often than did kindergarteners. T§i§ris consistent with the
previous research indicating growth of comprehension during this

— age period, ‘
{ | . Voice by Probability -~ In the active voice, mesns for proba-
ble and improbable sentences were not siénificantly different,

but in the passive voice, the mean for probable sentences was sig-

nificantly greater than the mean for improbable sentences. The

means are shown in Figure 2. The interaction of grade with proba-
bility and voice.with probability suggests that when children are
not yet sure of a 1inguistic,form, the effect of semantic content
» has the greatest impact,
{Ensert Figure 2 about heré]

Grade by Voice by rrobability -- Since the analysis had shown
a significant interaction for Grade by Voice by rrobability,
Tukey's test for significant difference was applied to these means.
With eight treatment means and 196 degrees of freedom, tke critical
ratio for signi%icance at the .05 level is .213. Any two means

differing by at least this amount were significantly different.

The mean for kindergarteners on Improbable Passive sentences was
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" actions are shown in Figure 3.

significantly different from the mean for first graders on this
construction, which was significantly different from all other
deans. The active sentences as a‘gropp were significently dif-
ferent from the passive sentences. Frobable passive sentences
and improbable active sentences showed some overlapping. Inter-

[insert Figure 3 about hefE]
PREKINDERGARTEN
For the prekindergarteners (9 girls and 9 boys), a separate

analysis was conducted, as shown in Table 3. Significent main

effects were found £ Probability (p £.00l) and Voice (p .075),

‘but not for Sex. The interaction of Sex and Frobability was sig-

nificant (p {.025). The Voice by Probability interaction was not
T o
significant at the .05 level, but was significant at the .06 level,

(See Figure 4).
- - linsert Figure 4 about hera
[

Probability -- The prekindergarteners performed better on
probable sentences than on improbable sentenses. This finding is
consistent with the assumption that semantic features influence
response to active and passive sentences.

Voice -- Active sentences were comprehended more readily than
Passive sentences. This finding was expected on the basis of pre-

vious research with children of this age.

Sex by Probability -~ The difference in probable and improba-
ble sentences was not significant for females, but was significant

for males, as shown in Figure 5.

Einsert Figure 5 about heré]
DISCUSSION

- These results strongly support the assumption that semantic

10




probability is a factor in comprehension of syntax.4 Comprehen-

sion of the syntactic features of the active and passive sen-
tences used in this study shows predictable developmental trends,
but superimposed on these trends are deveIOpmenfal t-ends in the
_ability to coordinate semantic and syntactic cues.

S § appeafs that the younger-children are more strongly influ-
~enced in their response by their exéectations, as indicated by

the grade by probability interaction. The older children, while
they may recognize the improbability of a message, are better able
to differentiate what they heér from what they expect to hear.

When a sentence is presented in a familiar'form such as the
active voice, the effect of probability is negligible for fifst
graders, and only slightly greater for kindergarteners, as shown
in the grade by voice by probability interaction. The effecf of
probability in the less familiiar passive voire is significant not
only for the kindergarteﬂers, but also for the first graderg.
Improbable passive sentences were comprehended accuratel& only

70% of the time by the first graders.

It seems possible that still‘younger children, who are n&t
entirely secure in the active voice and thus more depéndent on
support from nonsyntactic sources, might show effects of semantic
probability even in the active voice. To test this possibility,
there were 18 prekindergartenérs tested. The trends in develop-
ment of syntax and semantics are observed also in the prekinder-
garteners. JProbability and voice had significant effects for this
group. The difference between means for probable and improbable
active sentences was greater than for older children, but the

voice by probability interaction was not significant. The inter-




‘action of sex and'probabiliéy was significant for the prekinder-
garteners. Males' comprehension .at this age seems to be more
shagply affected by probability than is females'.

\Tﬁe data presented here are not sufficient to test the possi-
bility that a child learns the function'of syntactic features
] - largely by hearing forms such as the paésive voice used in con-~
‘ texts which suppbrt the accepted interprgéation of the syntactic
form. Such information, however, will be required for full
undérstanding of the development of comprehension of syntax and
{ senmantics.

Theoretical Implicétions == The phenoﬁenon analyzed in fhis
study clearly exists; its nature and theoretical relevance.require
further consideration. Thé‘model of transformational grammar
described by Noam Chomsky (1965) assigns to the semantic system
a reiatively'small and ﬁéssive rolerin the comprehé;sion of sen-
tences. Although the studies discussed here deal with performance
rather than competence, the’evidénce'accumulafing Suggesté that
the semantic system plays é more activevrole.l .

A brief sketch of the proposed modifiéation of the role of

the semantic system is offered. After sounds have been interpreted
- b -

( as words, individual word meaningsAassigned, and base structural
% relationships reconstructed, the sentence as a whole is again

é scrutinized by the semantic system. The meaningful words in the
interpreted structural relationship are checked against nonlin-
guistic information. If the message is felt to be in error, it

may be reinterpreted in a form more consistent with expectations.

This evaluitive function of the semantic system shews develop-

mental trends consistent with those found in other areas of the
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child's'development. Young children can only respond globally

to the message as right or wrong. Older children are better able
tbzgyalyze separgtely the semantic and syntaéfiszéatures of the
sent;hce. They can thus attend differentially to the cues appro-
briate for'interpretation of the message and the cues appropriate
for evaluation of its truth véiue.

Areas for Further Research -~ Semantic probability has been

' shown to affect comprebension of the.sentences which are pre=~

. sented to a child to assess his comprehension of syntax. This

information is useful in reappraising previous research and in
controlling for this factor in other studies-of syntactic compre;
hension.

A subjec£ which deserves investigation is the effect of the
abstractnéss of the assessment technique upon the estimate of -
comprehension. The manner of presentation and the response
required of the child in the present study weré’quife concrete,
which would seem to allow expression of combrehension by young
children with a minimum of perform&nce difficulties. It should
be recogqized, though, that this is a minimum criteribn of com;
prehension, and as such may be less sensitive to differences as
the child approaches fully matured syntaétic comprehension, which

should be relatively unaffected by semantic content or methodo~

"logical variations.

It seems desirable to extend investigation of the effect »of
semanticvféatures upor syntéctie comprehension to younger children -
as they are in the process:of mastering the earlier developing
sentence forms such as the active, negativé, and question. For

older children, the effect of probability might be tested not only

13




in passive sentences, but in other late-developing forms such

as the indirect object.. Powers' (1973) study of the effect of

expectations on comprehension of syntax in kindergarten and
first'gréde, and Gowie's (1972) inveétigation of the effect of
expectations on promise-tell sentences (based on Carol Chomsky's
study), repfesent efforts in this direction.

Since some constructions have been found difficult even for
adults (Xramer, Koff, and Luria, 1972), it is. possible that such
“constructions may be‘sensitive to the effects of probability as
judged by the subject. Adults and adolescents, however, are

better able to coordinate various cues, test hypotheses, and

perform logical operations on propositions, probable or iﬁproba-
ble. The present findings cannot be extrapolated to adults with-
out direct evidence.

The semantic features which prbvide support for syntactic
comprehenéion in the age range tested may also provi&e the means
for learning syntax available to ﬁounéer children. Discovering
the child's own means for 1earningicou1d have impact for teaching
children who have difficulty comprehending language. Semantic
support might be‘pro;ided by grounding unfamiliar constructions
in a context which clearly supports the accepted interpretation
of a construction and by pairing new syntactic forms with familiar

forms.




Type
IA
IA

PA"
PA

Ip

S

. The

The
The
The
The
The
The
The

The
The
The
The
Him
The
The
The

'TABLE 1

lamb is chased by the lion.

SENTENCES

Form A ' Type
pig lifts the elephant. Ip
toy drops the boy. ‘IP
Indian wm”omnnwma,vw,n:m horse. IA
aomonowoﬁw is pulled by the truck. IA
mother Smwmmm the baby. PP
cup covers the saucer, PP
.wmnsmn is spanked by the girl. PA
lion is chased U%Ansm lamb, PA

Form C Type
elephant lifts the pig. wm
boy drops the toy. PP
horse is carried by the Indian. PA
truck is pulled by the anono%owm. PA
baby washes the mother. ‘ ww
saucer covers the opv. Ip
girl is spanked by the mwnsmn. IA
4 . IA

The
The
The
The
The
The
Hrm
The

" The

The
The
The
The
The

"The

The

Form B
elephant is lifted by the pig.

boy is dropped by the toy.
Indian carries ndm.sowmm.
aononm%owm pulls the nncmw.
baby ww washed by the mother.
saucer is covered by the cup.
father spanks the girl, |

lion chases the 'lamb.

Form D

pig is menwa by the elephant.
toy is dropped by the boy.
horse carries the Indian.
truck pulls the motorcycle.,
mother is washed by the baby.
cup is covered by the saucer.

girl spanks the father.

lamb chases the lion.

15




| TABLE 2

| : ANALYSIS OF VARIANGE
; :

|

Probability x Voice x Grade x Sex for Kindergarten ‘and First Grade

Source S N
| ‘Probability (P) 1 14312 54 BlwkRk
- GxP 1 "1.900 . 7.28%%%
Sxp 1 ' .280, ' 1.07
GXSxE v 1 153 <1
Error 1 196 51.105 .261
"Voice (V) 1 38.282 136,23%***
GxV 1 280 <1
SxV 1 .150 <1
GxSxV 1 053 ~ <1
Error 2 196 55.005 .2817
Grade (G) 1 2.102 ’ 6.11%*
Sex (S) |  as2 <1
SxG 1 450 1.31
Error 3 L 196 67.485 - 344
, VP 1 5.280 21,82% %%+
GxVxP 1 " 1.053 . 4 ,35%
SxVxP 1 213 {1
GxSxVxP - 1 779 o 3.22
Error 4 - 196 47 425 242
Total 799 286,439
*p £ J05, *kp { ,025, ¥¥kp (0L, **kkp < 001,




ANALYSIS OF VARIANCE

TABLE 3

Probability x Voice x Sex for Prekindergartencrs

' Source af Ss MS F
~~~Probability (¢) 1 6,12  6.12 17, 00%*%*
SxP S 2.35 2.35 T 6 53%*
Error 1 16 5.78 <36
VOice (V) 1 7034 7.34 15062***
SxV c1. «35 .35 <1
- Error 2 16 755 47
.. IWxp 1 1.69 1.69 4,12*%
SxVxp 1 o0l .0l L1l
Error 3 16 6.55 <4l
Sex (S) 1 .0l .01 <1
Error 4 16 4,11 .26
Total 7L 41,87
*p £ ,06
**p < 0025

*kkkp < ,00L

17
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