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A review of the literature on children's use of relative clause constructions reveals many 
contradictoryfindings. The suggestion is that some studies fail to take into account the two 
factors of embeddedness (role of complex noun phrase within the sentence) and focus (role 
of head noun in the relative clause). The experiment reported here attempted to reconcile 
the disparate findings and extend the range of constructions examined. 114 children 
between the ages of 3 and 7 served as subjects in a test of comprehension using an act-out 
procedure of 9 different relative clause sentences that exhaust the possible combinations of 
3 roles of the complex noun phrase in the sentence and 3 roles that the head noun plays 
within the relative clause (in each case, subject, direct object, and indirect object). All 
constructions were understood better with increasing age of the children; sex and sentence 
set were nonsignijicant variables. The results reveal a difficulty in ordering of the 9 types of 
construction that is in keeping with a prediction based on surfoce structure processing 
strategies. 

INTRODUCTION 

The present article aims to clarify some of the serious misunderstandings 
in the literature on relative clauses in child speech. As will be shown, 
there are more predictions about the complexity of the various types of 

This research was supported by grant No. BNS73-09150 from the National Science 
Foundation to Professor Roger Brown. 

IDepartment of Psychology and Social Relations, Harvard University, Cambridge, 
Massachusetts 02138. 

499 

~ 9 0 5 / 7 9 / ~ 9 9 S O 0 3 . 0 0 / 0  0 1979 Plenum Publishing Corporation 



500 de Villiers, Flusberg, Hakuta, and Cohen 

relative clause construction than there are good studies to test them. After 
these predictions have been made precise and set in contrast, the second 
part of the article reports a research study specifically designed to test 
them. 

One must specify at least two variables in the description of a relative 
clause construction in English. First is the position of the relative clause 
in the sentence, its embeddedness, which changes according to the 
constituent in the main sentence which it modifies. The second variable is 
the role that the head noun plays in the relative clause, called its focus. 
Consider as an illustration the four sentences below: 

Embeddedness Focus 
(role of complex noun phrase) (role of head noun) 

Subject 

Subject 

Object 

Object 

Subject (SS) The cat that bit 
the dog chased 
the rat. 

Object (SO) The cat that the 
dog bit chased 
the rat. 

Subject (OS) The cat bit the 
dog that chased 
the rat. 

Object (00) The cat bit the 
the dog that 
the rat chased. 

The two subject relatives in English (SS and SO) are center-embedded; 
the two object relatives (OS and 00) are right-branching. In center- 
embedded sentences the main clause is interrupted by a relative clause, 
but in a tight-branching sentence it remains unintempted. 

Predictions about the complexity of various relative clause con- 
structions in English can be divided into two types: predictions based on 
one of these variables and predictions based on a consideration of both 
variables. We will discuss each in turn. 

One Variable: (a) The Ernbeddedness of the Relative Clause 

It has been claimed by several researchers that center-embedded 
relative clauses are harder for adults to process than right-branching 
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relative clauses (Yngve, 1960; Miller, 1962). Presumably this is because of 
the increased memory load required during the ,interruption of the main 
clause. However, as Sheldon (1974) points out, most of the studies (e.g., 
Fodor and Garrett, 1967) used multiple-embedded relative clauses, and it 
is not clear that interruption by a single-embedded clause would cause 
any problem to an adult. Nevertheless, Slobin (1971) cites data from 
several studies of child speech which show that children have more 
difficulty repeating center-embedded subject relatives than the nght- 
branchinbg object relatives. 

Slobin’s analysis is consistent with the results of Cook (1973), who 
also used elicited imitation with children aged between 3 and 5 years. 
Many more errors were made on center-embedded than on right- 
branching relative clauses. 

Gaer (1969) used a picture-cued Comprehension and delayed imita- 
tion task with young children between 3 and 6 years old and found 
right-branching sentences easier to produce than center-ernbedded sen- 
tences, although not significantly easier to comprehend. There are, 
however, problems with the use of a picture-cued comprehension task, as 
the alternative pictures must be small in number to be within the child’s 
scanning pattern (Kennedy, 1970). In Gaer’s study only one picture was 
presented and the child had to say whether or not it matched the spoken 
sentence. Although there are multiple possibilities for how the picture and 
sentence could fail to match, only one was presented to the child. For 
example, for the sentence “The boy sees the girl eating a cookie her 
mother baked” the  only pictured contrast was the boy watching or not 
watching the event. Clearly in a picture-cued comprehension test only a 
limited set of the child’s possible processing errors are represented. 

Brown (1971) also used a picture-cued comprehension task with a 
choice of two pictures to match to a sentence. He found an interaction 
between embeddedness and age: center embeddeds were more difficult 
than right-branching for his 4- and 5-year-old children but easier for his 
3-ykar-old subjects. 

Lahey (1974) compared coordinate, center-embedded, and right- 
branching sentences in a comprehension test which required the child to 
act out the sentences with toy animals. In this procedure, there are no 
constraints on the child’s interpretation. In contradiction to all the above 
results, Lahey found that center-embedded sentences for her 4- and 
5-year-old subjects were easier than right-branching sentences. However, 
her major concern was the relative importance of prosody and syntactic 
markers, and this finding held only after summing across conditions in 
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which prosody, syntactic markers, or both were deleted. The valid 
comparison is the condition in which both prosody and syntactic markers 
were present. For the 5-year-olds the center-embedded sentences were 
apparently still understood better than the right-branching (respective 
means 4.70 and 3.67), but for 4-year-olds there was no clear difference 
(respective means 3.43 and 3.52). Lahey stated that there were no 
significant differences between sentence types when they were presented 
normally. 

We wish to claim that much of this confusion and contradiction are a 
result of concentrating on only one variable, embeddedness, while not 
controlling for the other major variable, focus. For example, in Cook 
(1973), in the center-embedded sentences the subject of the main clause 
played one of two different roles in the relative clause: either subject or 
object. The same was true for the right-branching sentences. Yet no 
attempt was made to do a separate analysis for each of the resulting four 
types. In addition the sentences sometimes included two nouns, some- 
times only one, and sometimes three; thus the possible interpretations of 
the sentences were more limited in some cases than in others. Although 
Cook used an imitation task, the underlying assumption of the task is that 
children will have difficulty imitating what they do not understand. Hence 
it is just as important to control opportunities for ambiguity in sentences 
presented for imitation as for comprehension. 

Gaer (1969) did not publish her complete list of sentences, but if the 
examples given are representative there is cause for concern. Judging 
from the examples presented, all of the right-branching sentences may 
have had the subject focus, all of the center-embeddeds may have had 
object focus, so the two variables could have been confounded. The 
examples given are 

Center-embedded (SO): “The cat the girl sees is playing with a 
ball.” 

Right-branching (OS): “The girl sees the boy who is kicking the 
ball.” 

Notice also that there is no relative pronoun in the center-embedded case. 
Brown (1971) made an explicit attempt to study focus as well as 

embeddedness, but his sentences were not ideally controlled. He did not, 
for example, distinguish between verbs that take an indirect object (“talk 
to”) and verbs that take a direct object (“chase”). Because one of his 
concerns was the ambiguity of the sentences, one of the sets of object 
focus sentences with center-embedding contained four nouns, surely 
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beyond the limit of most children’s (and probably adults’) processing 
spans. His major finding was an interaction,betweeen focus and em- 
beddedness such that, for both center-embedded and right-branching, 
subject focus was easier than object focus. The order of difficulty was 
thus: SS<OS<OO<SO. (Note that < implies “easier than.”) 

Lahey’s (1974) study is methodologically the most sound but in- 
cluded only one type of focus: her center-embedded sentences were SS, 
her right-branching were all OS. This could account for why she found the 
opposite to Gaer, who apparently compared OS and SO. 

One Variable: (b) The Focus of the Relative Clause 

Only one study so far discussed attempted to examine the effects of 
focus, namely Brown (1971). He found that subject focus was sig- 
nificantly easier than object focus, independent of embeddedness. 

This relates to a cross-linguistic study of relative clause formation by 
Keenan and Comrie (1972). These authors, after surveying over 40 
different languages, concluded that there is a hierarchy of accessibility of 
noun phrases. The order of accessibility is subject<direct objectcindirect 
object< object of preposition<possessive noun phrasecobject of com- 
parative particle. Some languages, for example, allow subject and direct 
object focus but no  others lower in the hierarchy. English allows all of 
them, but French does not permit the object of comparative as the head 
noun of a relative clause. Thus we can say in English “The young man 
whom Mary is taller than . . . ,” but it is not permissible to say in French 
*“Lejeune homme que Marie est plus grande que . . .” 

If this hierarchy proves to be universal, the possibility arises that it 
has some relevance for psycholinguistics. Some have speculated (e.g., 
McNeill, 1966; Ross, 1973) that universal rules ought to appear early in 
child speech and language-specific rules only later. Alternatively, the 
hierarchy of accessibility in the world’s languages may reflect a general 
processing difficulty, with focus on noun phrases which are low on the 
hierarchy. This may arise in discourse considerations; perhaps it is likely 
that the theme of the relative clause should be its subject rather than in a 
more obscure rule. To take the above example, it may be more natural to 
say “The young man who is shorter than Mary . . . ” (subject focus) than 
“The young man whom Mary is taller than . . . ” (object of comparative 
focus). Whatever the relation between universality and child speech, it 
suggests that studies of relative clauses in children should pay heed to the 
variable of focus. 

I 
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Two Variables: (a) The Parallel Function Hypothesis 
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Sheldon (1974) hypothesized that relative clause sentences in which 
the head noun plays the same role in the relative clause and the main 
clause will be easier to understand than sentences in which the roles 
differ. Thus S S  and 00 should be easier than SO and OS types. That is 
exactly what Sheldon found for her 3- to 5-year-olds, using an act-out 
comprehension task with toy animals. 

Shel$on states that the notion of parallel function is also clearly 
required fo explain Brown’s (1971) data and that this study independently 
confirms her findings. That is not the way we read Brown’s statistics and 
his published figure showing the interaction between focus and em- 
beddedness: the OS types were superior to the 00 types. This result is 
not in agreement with the parallel function hypothesis. 

Nevertheless, Sheldon has strong support for the parallel function 
hypothesis from her own data using a better methodology than Brown. 
Lahey’s (1974) data could be construed as support since she found SS 
superior to OS sentences. 

Two Variables: (b) Processing Heuristic Hypothesis 

Smith (1974) formulated alternative predictions based on a con- 
sideration of the likely processing strategies used by young children. One 
such strategy (Bevei, 1970) is to interpret any noun-verb-noun (NVN) 
sequence as subject-verbobject, which leads children to misinterpret 
passive sentences. The second is the minimal distance principle (MDP) 
which claims that in a relative clause construction the noun immediately 
preceding a syntactically marked embedded clause will be interpreted as 
the subject of that clause (Smith, 1974). 

Referring back to the four basic sentence types, OS should be the 
easiest as the two strategies maximize the likelihood of correct inter- 
pretation. In the S S  sentences, there is a NVN sequence in the main 
clause, but it is interrupted and so these sentences should be more 
difficult. The minimal distance principle fails for 00 sentences, and 
finally both strategies fail for the interpretation of SO sentences. 

Smith (1974) studied children who were younger (29-35 months) than 
those in any of the previous studies and used an elicited imitation task 
with nonsense syllables to minimize semantic strategies. Ten examples of 
each sentence type (SO, OS, 00, and SS) were presented to each child. 
The ten children studied confirmed the predicted order of complexity: 
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OS < SS < 00 < SO. The data did not support the parallel function hypo- 
thesis, but there was a significant effect of embeddedness, i.e., OS and 00 
combined were easier than SS and SO combined. This was mostly due to 
the very poor performance on SO sentences. 

Consistent with Smith’s results are some data from Noizet et al., 
(1972) in a study of production of relative clauses in French by 1 l-year- 
olds and adults. The experimenters used an interesting technique for 
eliciting the relative clause sentences; they presented subjects with two 
kernel sentences with two coreferential noun phrases, e a ,  

“The clown watches the ballerina.” 
“The musician hits the clown.” 

NPI Vi NP, 
NP, V, NP, 

Subjects had to produce a relative clause construction: 

either “The clown who the musician hits watches the ballerina.” 
“The musician hits the clown who watches the ballerina.” or 

Notice that the form varies according to which clause is taken as 
main and which as subordinate. In the above example, NP, is core- 
ferential with NP,; other kernel sentences had NP, = NP,, NP, = NP, or 
NP, .= NP,. In this way many different relative clause types were 
possible. The authors report the relative preference for producing each 
type of relative clause: whether it was right-branching or self-embedded, 
and whether the pronoun used was “qui” (who), “que” (whom), or “a 
qui” (to whom). This pronoun variation corresponds to our focus 
variable, although it is extended in this experiment to indirect object (I) 
cases for verbs, such as “talk to.” Thus they also have the potential to 
compare two new types: SI and 01. The data they report show the same 
trend in adults and 11-year-olds: the order of preference is 

This further substantiates Smith’s position and is consistent with Keenan 
and Comrie’s (1972) claim that indirect object focus is less “accessible ” 
than direct object focus. 

At this point, it may be helpful to summarize for the reader the results 
of all the experiments in Table I. The present study had two major aims: 
one was to collect more data on the four sentence types discussed above, 
using what is apparently the most sensitive methodology, that of having 
the child act out a sentence with no constraints on the role each noun 
might play. We were interested in $esting out all the conflicting pre- 
dictions of Table 1. 

The second aim was to extend the scope to include a contrast 

os<ss<oo (<OI)<SO (<SI) 




