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Abstract

Children with Syntactic Specific Language Impairment (S-SLI) have difficulties understanding object relative clauses, which have been
ascribed to a deficit in syntactic movement. The current study explores the nature of the deficit in movement, and specifically whether it is
related to a deficit in the construction of syntactic structure and traces, or whether the structure is constructed correctly but the transfer
of thematic roles from the trace is impaired. This question was addressed using reading aloud and paraphrasing of object relatives that
included noun–verb heterophonic homographs after the trace. Because the correct reading of homographs as noun or verb critically hing-
es on the identification of their syntactic position, readers who cannot construct traces are expected to read homographs incorporated
after the trace incorrectly. The participants were 15 Hebrew-speaking children aged 9.3 to 14.6 with S-SLI and 50 typically developing
children. The children with S-SLI read the homographs after the trace correctly but failed to interpret the object relatives, making the-
matic role errors. The results suggest that in S-SLI, at least for school-aged children, syntactic structure and traces are created, but the
assignment of thematic roles from the trace to the moved element is impaired, leading to a deficit in the comprehension of movement-
derived sentences.
� 2006 Elsevier Inc. All rights reserved.
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1. Introduction

Children with Syntactic Specific Language Impairment
(S-SLI) encounter difficulties in understanding non-canon-
ical sentences that are derived by movement of phrases
(Ebbels & van der Lely, 2001; Friedmann & Novogrodsky,
2004; Stavrakaki, 2001; van der Lely & Harris, 1990). The
aim of the current study was to learn more about the nat-
ure of the deficit in SLI that is related to movement: What
exactly is impaired when movement is impaired?
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The term SLI (Specific Language Impairment) refers to
a heterogeneous group of children who show difficulties in
different aspects of language: word finding, phonology,
morphology, syntax, semantics, and pragmatics (e.g., Bish-
op, 1997; Bishop & Rosenbloom, 1987; Clahsen, 1989;
Leonard, 1998; Rice & Wexler, 1995; van der Lely, 1996,
1997, 1998; van der Lely & Battell, 2003; van der Lely &
Christian, 2000). Several studies reported that within this
heterogeneous group, subgroups can be identified (Conti-
Ramsden & Botting, 1999; Conti-Ramsden, Crutchley, &
Botting, 1997; Rapin & Allen, 1983), and dissociations
between various linguistic abilities have been reported.
For example, Dockrell, Messer, and Murphy (2005) pre-
sented a group of SLI participants whose word finding is
impaired but who have preserved syntactic abilities, and
Friedmann and Novogrodsky (2004, 2006) reported a
group of school-age children with SLI who have a syntactic
deficit, but without lexical retrieval deficits and without
R., Is the movement deficit in syntactic SLI related to traces ...,
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phonological deficits, a group of children with lexical
retrieval deficits with intact syntactic ability (LeSLI—Lex-
ical SLI), and a group with a phonological deficit1 (Pho-
SLI, phonological SLI), without a deficit in syntax. The
current study focuses on the characterization of the syntax
of children with SLI who have a syntactic impairment. This
group has been termed ‘‘Grammatical SLI’’ (G-SLI) or
‘‘Syntactic SLI’’ (S-SLI) (Friedmann & Novogrodsky,
2004; van der Lely, 1996; van der Lely & Christian, 2000;
van der Lely & Harris, 1990).

Children with SLI who have a syntactic deficit show
impaired comprehension of object relative clauses (Adams,
1990; Friedmann & Novogrodsky, 2004; pre-therapy per-
formance in Levy & Friedmann, in press; Stavrakaki,
2001), referential object questions (pre-therapy perfor-
mance in Ebbels & van der Lely, 2001; Friedmann & Nov-
ogrodsky, 2003), object topicalization in Hebrew
(Friedmann & Novogrodsky, 2003), and topicalized prepo-
sitional phrases in English (van der Lely & Harris, 1990).2

They also show a deficit in the comprehension of reversible
verbal passives (Adams, 1990; Bishop, 1979; van der Lely
& Harris, 1990), with better comprehension of adjectival
passives compared to verbal passives (van der Lely,
1996). These impaired structures share a syntactic proper-
ty: they are all derived by movement of a phrase that
results in a non-canonical order of the arguments in the
sentence.

Some researchers agree that the deficit in the compre-
hension of these sentential structures is related to a deficit
in some aspect of movement (Ebbels & van der Lely,
2001; Friedmann & Novogrodsky, 2004; Stavrakaki,
2001; van der Lely, 1998, 2004, 2005; van der Lely & Har-
ris, 1990; see also Bishop, 1979 for an earlier suggestion
that the difficulty is in sentences in which the surface struc-
ture is different from the deep structure). Yet, the exact nat-
ure of the deficit is still an open question. What exactly is
impaired when the comprehension of phrasal movement
is impaired?
1 These children had errors in repetition of phonologically complex
words and non-words in the BLIP test (Friedmann, 2003a), errors in non-
word judgment, and poor phonological awareness in tests of judgment of
same-different opening or closing phonemes. They did not have articula-
tion deficits, dysarthria, or apraxia for speech.

2 Right-branching subject relatives and subject questions pose less
comprehension difficulties to children with S-SLI compared to object
relatives and object questions (Deevy & Leonard, 2004; Friedmann &
Novogrodsky, 2003, 2004; Stavrakaki, 2001), although they are also
derived by phrasal movement. The reason might be that whereas object
relatives (such as ‘‘I saw the grandmother that the girl drew_’’) include a
non-canonical word order in that the theme of the action precedes the
agent of the action, in subject relatives (‘‘I saw the grandmother that _drew

the girl’’) the order of the agent and the theme is canonical, allowing for
the interpretation of the sentence using a non-syntactic strategy (see
Grodzinsky, 1990; Friedmann & Novogrodsky, 2004). Another explana-
tion might be that the transfer of a thematic role to a moved argument
over another argument of the verb (of the same type) is impaired in S-SLI,
causing a deficit in object relatives, where the theme moves across the
agent, but not in subject relatives, where the assignment of thematic role to
the agent does not cross any other argument of the verb.
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In every sentence, the verb identifies the roles of the par-
ticipants in the event, and assigns thematic roles to its argu-
ments. For example, the verb build assigns a thematic role
of an Agent—the builder, and a Theme—the object that
was built. Verbs generally assign the role of the Agent to
the argument before them and the role of the Theme to
the argument that follows them. However, some sentences,
like the object relative in (1), include a different order, and
the Theme precedes the verb and the Agent. In these sen-
tences the Theme is taken to undergo syntactic movement
to an earlier position in the sentence (Chomsky, 1981,
1995). Phrases that move get their thematic role from the
verb via a chain of movement: the moved element leaves
a trace (marked by t1) at the position from which it has
moved, the verb assigns the thematic role to the position
of the trace, and the thematic role is transferred to the
moved element from the trace via a chain of movement.
Syntactic movement thus includes two related compo-
nents—a trace at the position from which the element has
moved, and a process of thematic role assignment via a
chain constructed between the moved element and the trace
(see example (1)).

(1) The hut1 that Shlomit built t1 is green 

For example, sentence (1) is an object relative. It is
called object relative because it includes movement of the
object of the relative clause, in this case, the hut, to a posi-
tion earlier in the sentence.3 When the object hut moves, it
leaves behind a trace in the embedded object position.
Thus, to correctly understand a sentence that includes syn-
tactic movement like (1), a structural node for the object of
the verb built has to be created, and an empty element, a
trace of movement, should be placed there. This is not
enough, though. For the relation between the verb and
its moved argument to be established, the thematic role
should be assigned to the moved element via a chain (illus-
trated by the arrow in (1)). Impaired comprehension of
movement can result from a deficit in either of these
operations.

The current study will evaluate these possible sources of
deficit that can result in a difficulty in understanding move-
ment-derived sentences in S-SLI—an impairment in the
3 According to some theories (for example, Chomsky, 1986, 1995), the
detailed syntactic mechanism that derives relative clauses is the following:
an empty operator or the relativizer who or which moves from within the
embedded sentence, from subject or object position, to the specifier
position of CP, where it is co-indexed with the head of the relative clause.
In addition, some recent accounts suggest that what is left behind is not a
trace but rather a deleted copy (Chomsky, 2000, 2001; Hornstein & Nunes,
2002; Nunes, 2001). According to a different analysis for relatives, it is the
relative head itself that moves from within the embedded clause to CP and
subsequently to the relative head position above CP (Kayne, 1994;
Vergnaud, 1974; see Sauerland, 2000 for a discussion of the two analyses).
Because all these analyses share the core assumption that in relative
clauses there is movement, and a thematic role has to be transferred to the
moved element, the differences between these theories will not be relevant
to the discussion here.
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construction of the syntactic structure of the object relative
clause and the identification of the trace position, or a def-
icit in the assignment of thematic roles via chain to the
moved element. For this aim, a special task was created.
This task used the fact that in reading noun–verb hetero-
phonic homographs, (i.e., words that are written the same
but sound differently, like tears), the correct reading
requires the analysis of the syntactic position of the homo-
graph. For example, in sentence (2), the word tears appears
as the object, and is therefore read as a noun, whereas in
sentence (3), it appears as the verb, and therefore read as
a verb.

(2) I saw the tears in the little boy’s eyes.
(3) The little boy tears the gift wrap.

We used this phenomenon and tested reading aloud of
object relative sentences that included noun–verb hetero-
phonic homographs immediately after the trace position.
In object relatives, like in simple sentences, the correct
reading of the homograph depends on the syntactic struc-
ture that the reader assigns to the sentence. Crucially, the
correct reading of the homograph and the comprehension
of the structure require the construction of a trace as the
object of the embedded verb and the identification of the
homograph as the main verb. In order to read correctly
the homograph tears in sentence (4), for example, the read-
er has to understand that the object of saw is the puppy, or
actually its trace, and therefore tears cannot be the object
of saw, and is rather the main verb. Another relevant exam-
ple from English is given in (5). In this example the words
after the homograph do not expose the meaning of the
homograph. The correct reading of the heterophonic
homograph objects (with the correct stress position)
requires the understanding of the sentence, and specifically,
the construction of a trace as the object of the embedded
verb pushed, and the identification of the homograph
objects as the main verb.

(4) The puppy1 [that the little boy saw t1] tears the gift
wrap.

(5) The woman1 [that the demonstrator pushed t1]
objects to the prime minister.

The Hebrew orthography usually does not represent
vowels, and some consonant letters are also ambiguous.
This creates numerous heterophonic homographs, many
of them representing different grammatical categories like
nouns and verbs. Because many of these homographs are
known to young children, they can be used in a study of
children’s comprehension.

For example, the written word ALH ( ) can be read,
because of the underrepresentation of vowels in Hebrew,
either as a verb /ala/, climbed, or as a noun /ale/, leaf. In
Hebrew, like in other languages, the correct reading of het-
erophonic homographs depends on the identification of
their syntactic role. An example of a Hebrew sentence we
Please cite this article in press as: Friedmann, N., & Novogrodsky,
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used is given in (6). In this sentence, the main verb is the
homograph ALH, and it is located right after the position
of the trace.

(6) Ha-madrix1 she-ha-yeled ra’a t1 ALH al ha-har

The-guide1 that-the-boy saw t1 climbed on the-mountain
The guide that the boy saw climbed the mountain.

(7) The guide that the boy saw a leaf on the mountain.

The rationale behind this task is that if the reader
identifies the trace, she should know that the trace is
the argument of the embedded verb and thus a correct
reading of the verb is expected. However, if the reader
cannot construct a trace at the required position, the
embedded verb saw would appear to be lacking an argu-
ment. This might lead to an incorrect reading of the
homograph as the object of the embedded verb. In this
case, the written sentence (6) will be read as in (7),
saw a leaf.4

The crucial point here is that even the assumption of an
empty category at the correct structural position (manifest-
ed in the correct reading of the homograph) does not guar-
antee the correct interpretation of the sentence. If there are
difficulties in the assignment of thematic roles to the dis-
placed NP, the interpretation of the sentence might still
be flawed (for example, understanding sentence (6) as if
the guide saw the boy). Or, in processing terms (see for
example Nicol & Swinney, 1989; Zurif, Swinney, Prather,
Solomon, & Bushell, 1993), the correct antecedent (the
moved element, in the above example, the guide) may not
be activated at the trace. These difficulties in assignment
of thematic roles can be identified by asking the reader to
paraphrase the sentence.

Thus, oral reading of the homograph immediately after
the trace position might serve as a sensitive indicator for
the construction of the syntactic position of the object
and the assumption of an empty category in this position.
Paraphrasing of the sentence might be a litmus for whether
or not the thematic roles were correctly assigned to the
moved element.

If the difficulties in the comprehension of object relatives
in children with S-SLI are due to inability to construct the
trace, poor performance in the reading task is expected,
with a tendency to read the homographic verb as the object
noun. But if the difficulties are due to a deficit in thematic
role assignment to moved elements, with unimpaired trace
identification, correct reading of the homograph is expect-
ed, accompanied with difficulties in the assignment of
R., Is the movement deficit in syntactic SLI related to traces ...,
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thematic roles in the paraphrasing task. Thus, the compar-
ison of performance in reading and in paraphrasing can
shed light on the component of syntactic movement that
is impaired in S-SLI.

2. Method

2.1. Participants

The participants were 65 monolingual Hebrew-speaking
children: 15 school-age children with S-SLI and 50 children
with unimpaired language development.

S-SLI group: The 15 participants in the S-SLI group were
11 boys and 4 girls, in 4th to 8th grade, aged 9.3 to 14.6 years
(mean age 11.7 years, SD = 1.8 years). All of them were
attending regular classes in regular schools. They were diag-
nosed as children with SLI prior to the study, using clinical
tests, administered by speech-language pathologists and
educational specialists, based on reading comprehension
assessment and non-standardized tests that are used in the
clinics. There are no standard or norm-reference language
assessment tests in Hebrew for children with SLI above
6th grade yet, and for children up to 6th grade there is only
one norm-reference test that assesses only lexical-semantic
abilities (MAASE, Rom & Morag, 1999). Thus, to assess
whether they have a language impairment and to identify
the linguistic abilities that are impaired, we thoroughly
assessed their syntactic abilities as well as lexical-semantic,
and phonological abilities using tests we developed, and
compared their performance to the performance of control
groups of at least 50 children without reports of language
or reading impair- ment.

Their lexical-semantic retrieval and comprehension were
tested using the MAASE test, which tests lexical-semantic
abilities, and the SHEMESH test of naming 100 object pic-
tures (Biran & Friedmann, 2005). Participants up to 7th
grade were tested using the MAASE, participants from 6th
grade was tested using the SHEMESH. The performance
of all but one of the participants on the MAASE was within
the normal range (within one SD from the mean of their age).
All the participants who undertook the SHEMESH test per-
formed similarly to the control group. Phonological abilities
were assessed using repetition tests of phonologically com-
plex words and non-words (BLIP, Friedmann, 2003a) which
all but two of the participants performed not different from a
control group. The detailed profile of their non-verbal and
non-syntactic abilities is given in Appendix A, and a detailed
presentation of their performance on the syntactic tests fol-
lows in this section. Their performance indicated that all of
them had a syntactic deficit, and were therefore diagnosed
with syntactic SLI (S-SLI). Most of them had a selective S-
SLI, without lexical or phonological deficits. One of them
had, in addition to S-SLI, also lexical retrieval difficulties,
and two had a phonological impairment in addition to the
syntactic deficit.

All the participants met all the exclusionary criteria for
SLI (Leonard, 1998). They had no hearing impairment and
Please cite this article in press as: Friedmann, N., & Novogrodsky,
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no recent episodes of otitis media, no abnormalities of oral
structure or problems in oral function; they showed no evi-
dence of obvious neurological impairment or impaired neu-
rological development; they had no symptoms of impaired
reciprocal social interaction or restriction of activities that
are typical of autism or PDD. Their non-verbal intellectual
functioning was within the age-appropriate level, as indi-
cated by the Wechsler Intelligence Scale for Children
(WISC-R95, Hebrew adaptation, Cahan, 1998) or by their
score on the Raven’s Matrices (within 1 SD from the aver-
age of their age range).

This study assesses the comprehension of object relatives
in a new way, and therefore it was necessary to establish,
using more classical methods, that the participants had a
deficit in the comprehension of sentences derived by phras-
al movement. For this aim, we used three syntactic tasks of
auditory comprehension, and included in the study only
children who had poor performance in at least two of the
three tasks.5 The tasks were: (a) a binary task of matching
a picture to a relative clause, in which each participant
heard 40 right branching subject- and object relative sen-
tences and was asked to choose the picture matching the
sentence between two pictures—the matching one and a
reversed roles one, (b) a task of comprehension questions,
in which each participant heard 90 center-embedded or
right-branching subject and object relatives and answered
comprehension questions about the thematic roles in the
relative clauses; (c) question-picture matching task, in
which each participant heard 40 subject- and object refer-
ential Wh-questions, and were asked to choose the picture
that answered the question, between two pictures, again
one matching and one that included reversed roles. Poor
performance on object relatives or object questions in each
task was defined as performance rate that was more than
one SD below the average performance of a control group
of 50 participants in fourth grade (mean age 9.7, SD = 4.5
months).6

The comprehension of the S-SLI participants, as mea-
sured by the three tasks, was severely compromised. They
performed poorly on the object relative sentences and on
object Wh questions. In the sentence-picture matching
task, they had an average comprehension of 73.0% of the
object relatives (SD = 18.4), whereas children with unim-
paired language perform 85% correct on this task at age
6.0 (see Friedmann & Novogrodsky, 2004), and 95% cor-
rect at fourth grade (SD = 6%). The performance of the
children with S-SLI on the object relatives was in marked
contrast to subject relatives, where they were 96.3% correct
(SD = 4.8%), which indicates that they understood the task
and the pictures correctly. In the comprehension questions
R., Is the movement deficit in syntactic SLI related to traces ...,
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task on object relatives they performed 73.8% correct
(SD = 19.7%), whereas the control group, who were in
fourth grade, performed 91% correct (SD = 11%). In the
question-picture matching task, they performed 73.5% cor-
rect (SD = 14.2%) on referential object questions, and the
fourth graders in the control group were 87% correct (see
Friedmann & Novogrodsky, 2003; Novogrodsky & Fried-
mann, 2002). The differences between the SLI group and
the control performance were statistically significant for
each of the three tests (p < .006).

Control group: The participants in the control group for
the current study were 50 typically developing children, 25
were in fourth grade (mean age = 9.8, SD = 0.5), and 25
were in sixth grade (mean age = 11.8, SD = 0.5). They
had no language or hearing disorders. This group was
selected to provide information regarding the normal
development of reading and comprehension of object rela-
tive clauses in Hebrew.7

2.2. Material

The test included 24 sentences with main verbs that were
heterophonic homographs of nouns. Half were relative
clauses, and half were control sentences. The relative claus-
es were center-embedded object relatives with the relativiz-
er ‘‘she-’’, which is obligatory in Hebrew relative clauses (it
is the only relativizer in Hebrew, and it is also used as the
embedding marker for sentential complements). The
homographic verbs appeared in the relative clauses imme-
diately after the trace. Example (8) shows an object relative
clause with the homograph MDBR, which can be read
either as a verb medaber ‘‘talks’’, or as the noun midbar

‘‘desert’’. The control sentences were length-matched sim-
ple sentences without movement that included the same
homographic verb (9).
7 We chose to compare the 4th to 8th grade S-SLI group to two groups
of unimpaired children at 4th and 6th grade, because choosing a language-
matched group would either lead us to the same control groups we
included in the study anyway, or to a very young group that cannot read
yet. Given that language involves many different abilities, the term
language-matching is not at all trivial and surely does not have a single
denotation. Let us consider three possible language-matching criteria:
lexicon or phonology matching, matching on a general syntactic measure,
and matching on object relative comprehension ability. The chronological-
age matched group was actually also language-age matched with respect to
lexicon and phonology. The children with S-SLI who were included in the
study showed significant differences between different linguistic abilities—
whereas their syntax was impaired, the lexical abilities and the phonolog-
ical abilities of most of them were average for their age. A comparison on
a general measure of syntax would also yield a chronological-age matched
group, because the participants with SLI had no tense or agreement errors,
and their ability to produce embedded sentences (without movement) was
normal, so in these respects they were also language-matched to the
chronological age matched group. We are left with comparing them to
children who still show poor performance on the comprehension of object
relatives, but then we reach children who are 4 to 5 years old, who
obviously cannot perform the reading test. Because of these consider-
ations, we chose the two control groups that participated in the current
study.

Please cite this article in press as: Friedmann, N., & Novogrodsky,
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(8) ha-shofet1 she-ha-ish ciyer t1 medaber b-a-televizia
The-judge1 that-the-man drew t1 talks in-the-television
The judge that the man drew is talking on TV.

(9) ha-talmid ha-xadash b-a-kita medaber be-zman ha-she’urim
The-student the-new in-the-class talks in-time the-lessons
The new student in class talks during the lessons.

The relative clauses were constructed so that the homo-
graph in its incorrect, noun reading, would be a semantically
and syntactically appropriate complement to the embedded
verb. For this aim we chose embedded verbs that could take
the noun homographs as their object. The fact that the
homograph did not include a determiner could also not be
used as a cue for it being a verb, because in Hebrew indefinite
nouns appear without a determiner, and there were also no
morphological cues that could identify the homograph as a
verb or a noun. To prevent reliance on semantic and world
knowledge cues in the interpretation of the sentences, the rel-
ative clauses were semantically reversible, namely, the sub-
ject and the object of the embedded verb could
semantically serve both as the agent and as the theme. For
example, in (8) it is possible both for the judge to like the
man and for the man to like the judge, and therefore the com-
prehension cannot be based solely on the semantics of the
lexical items, and has to rely on syntax.

We chose only homographs for which the verb and the
noun meanings were different enough to permit reliable judg-
ment of which meaning was selected in the speakers’ para-
phrases (like tear, presents, and objects in English). The
homographs were simple and frequent words that are known
to school age children both for their verb and for their noun
meaning. After the administration of the test we asked the
children what the meaning of half of the target words were,
and all the children knew both meanings.

Also, to rule out an alternative explanation that the cor-
rect reading of the homograph is due to a higher frequency
of the verb meaning, we chose homographs that were either
biased towards the incorrect (noun) meaning or that were
judged to have similar frequency for the noun and verb
meanings.8 We determined the dominant meaning according
to 50 Hebrew-speaking adults without language impairment
and 50 Hebrew-speaking children in 4th–7th grade without
language impairment. The 50 adults (aged 18–55) judged
the relative frequency of the noun and the verb meanings
of the homographs. They were asked to determine for each
homograph whether the verb or the noun meaning is more
frequent or whether the two meanings have a similar fre-
quency. Using a definition of ambiguity bias according to
which the difference between the number of judges who pre-
ferred the noun meaning and the number of judges who pre-
ferred the verb meaning was at least 25% (13) of the judges,
8 A pilot study we conducted before this study indicated that the
children with S-SLI read the homographs in the relative clauses correctly,
and we therefore made the reading task harder, by using only homographs
for which the correct reading could not be due to bias toward the verb
meaning, namely those that are biased toward the incorrect noun reading
and those that are unbiased.

R., Is the movement deficit in syntactic SLI related to traces ...,
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there were eight words biased towards the (incorrect) noun
reading, and four which were unbiased. Using Onifer and
Swinney’s (1981) stricter criterion for primary meaning, of
a meaning preferred by at least 75% of the judges, only one
homograph was biased toward the noun reading, and the rest
were equi-biased.

In addition, 50 children in 4th–7th grade were given a
list of the homographs as single words and were asked to
read them aloud. For each child we noted which homo-
graphs were read as nouns and which were read as verbs.
The results were similar to the results of the adults, and
even more strongly biased towards the noun reading. Ten
of the homographs were strongly biased towards the noun
reading (more than 75% of the children read them as
nouns), and two homographs were biased towards the
noun but less strongly (69–74% of the children read them
as nouns).

The test sentences were divided into two blocks; one
block was administered in each of two sessions. Each block
included 12 sentences: six relative clauses and six control
sentences, the control for the other six homographs. The
second block included the control sentences for the six tar-
get sentences in the first block, and six relative clauses
whose control sentences appeared in the first block. Thus,
each homograph appeared only once in each block.

2.3. Procedure

The participants were asked to read the sentences aloud,
and then explain them in their own words. A syntactically
simple practice sentence was given prior to the test, and using
this sentence as an example, the meaning of ‘‘explain the sen-
tence in your own words’’ was discussed with the partici-
pants. Feedback was given for the participant’s paraphrase
of this sentence, and when it was necessary further explana-
tions and simple practice sentences were given until each par-
ticipant understood the task. The experimental sentences
were presented one by one. The participants read each sen-
tence aloud and then paraphrased it as accurately as possi-
ble. To reduce demands on memory, each written sentence
remained in front of the participant until s/he finished read-
ing and paraphrasing that sentence. No time limit was set.
The experimenter did not give the participants any feedback
as to their success or failure in the test items, only general
encouragement. If the paraphrase was unclear to the exper-
imenter, a direct question was asked. For example, if the
child said in the paraphrase of sentence (8) ‘‘He talks on
TV’’, we asked ‘‘Who talks?’’. The second block of the test
was administered between 1 week and 2 weeks after the first,
to prevent effects of memory of the parallel sentences with the
same homographs.

3. Results

The main findings were that the participants with S-SLI
read the homographs much like the controls, but were sig-
nificantly poorer in paraphrasing the object relative claus-
Please cite this article in press as: Friedmann, N., & Novogrodsky,
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es. Hence, the results of reading aloud and the
performance in paraphrasing will be presented separately.

3.1. Reading aloud

When we compared the reading aloud of the two age
subgroups of the control group, we found that the rate of
reading errors in the younger control group was significant-
ly higher than that of the older control group, t(48) = 2.41,
p = .02, d = 0.70. We therefore divided the SLI group
accordingly, into two age groups, a younger group with 7
children in 4th and 5th grade, and an older group of 8 chil-
dren in 6th grade and on. In the SLI group too, the partic-
ipants in the younger group made more errors of reading
the homograph verb as a noun than the participants in
the older group, t(13) = 2.47, p = .03, d = 1.37.

A two-way ANOVA of the performance in reading
aloud of the two age groups and the two language groups
(SLI/control) also showed a main effect for age,
F(1,64) = 4.94, p = .03, g2

p ¼ 0:08. There was no main
effect of language group, F(1, 64) = 2.49, p = .12, and no
age X group interaction, F(1, 64) = 0.01, p = .97, indicating
that whereas chronological age had an effect on homo-
graph reading in object relatives, the SLI groups did not
differ from the unimpaired groups.

Although most of the homographs were biased toward
the incorrect, noun reading, the children in all groups read
the verb correctly as a verb most of the time, with a homo-
graph reading error rate below 10%.

Importantly, the SLI and the control groups did not dif-
fer in the rate of reading errors when each subgroup of chil-
dren with SLI was compared to its age-matched control
group. The young SLI group and the young control group
had an average of 9.5% and 7% errors of reading the homo-
graph as a noun respectively, t(30) = 0.94, p = .36; the old-
er SLI group and the older control group had 5% and 2.5%
such errors respectively, t(31) = 1.40, p = .17.

An item analysis using Grubbs Test for Detecting Outliers
(Grubbs, 1969) indicated that the errors were normally dis-
tributed between items, and there was no specific homograph
or sentence that yielded an outlying rate of errors. There were
not more errors of reading the homograph as a noun in the
homographs biased toward the noun reading compared to
the unbiased ones. In fact, the item which was most biased
toward a noun was read correctly by all participants.

The homographs in the control sentences were read cor-
rectly by both the control group and SLI group (except for
one incorrect reading of one homograph by an SLI partic-
ipant). The number of reading errors in words other than
the homographs in both language groups occurred in a
similar rate in the two sentence types. In the S-SLI group
there were six errors in reading words other than the homo-
graph in the relative clauses and 12 in the control sentences,
t(14) = 1.16, p = .27; In the control group there were six
errors in reading words other than the homograph in the
relative clauses and nine in the control sentences,
t(49) = 0.83, p = .41.
R., Is the movement deficit in syntactic SLI related to traces ...,
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Most of the noun-to-verb errors in reading the homo-
graphs resulted in an incorrect paraphrase, or in a failure
to understand the sentence as in example (10). This charac-
terized all of the reading errors of the young SLI group,
and all but one of the older SLI errors. The control group
had wrong paraphrases after the incorrect reading of the
homograph in two thirds of the cases. In the minority of
cases, a third of the cases for the control groups and one
case for the SLI group, they paraphrased the sentence cor-
rectly although they read it incorrectly.

(10) Target: The guide1 that the boy saw t1 climbed the mountain
Fig. 2. The difference in performance between relative clauses and the
control sentences in the paraphrase task, percentage of correct
paraphrasing.
Incorrectly read: The guide that the boy saw a leaf the
mountain
Paraphrase: The boy saw a guide but what is leaf? I don’t
understand.

Thus, within each age group, the children with S-SLI
read the homographs similarly to the control participants,
and all the groups read the homographs correctly in at least
90% of the relative clauses.

3.2. Paraphrasing

Unlike the reading errors, the paraphrasing task yielded
important differences between the S-SLI and the control
group, as can be seen in Fig. 1.

The control group had relatively few paraphrasing errors,
and the younger and older control groups did not differ sig-
nificantly in the rate of paraphrasing errors, which was
M = 7% for the fourth graders and M = 9% for the sixth
graders, t(48) = 0.89, p = .38. In the SLI group too, there
was no significant difference between the two age groups,
36.0% errors for SLI children in 4th and 5th grade, and
33.3% for SLI children in 6th grade and older, t(13) = 0.27,
p = .79, and no correlation between age and paraphrasing
error rate in the SLI group, r = 0.31, p = .26. The data of
the two control groups were therefore lumped together and
compared to the SLI group.

The crucial difference between the SLI group and the
control group lied in the rate of paraphrasing errors. The
participants in the SLI group made an average of 34.6%
0%

10%

20%

30%

40%

50%

60%

SLI young control  older control

paraphrasing errors reading errors

Fig. 1. Reading and paraphrasing errors in the object relative clauses
(percentage of errors and SD).
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paraphrasing errors out of the sentences that they read cor-
rectly, whereas the control group made only such errors in
only 8.0% of the sentences they read correctly. The SLI
group had significantly more paraphrasing errors com-
pared to the control group, t(63) = 7.76, p < .0001, with a
large effect size (Cohen, 1988), d = 2.32.

An analysis of variance of sentence type (object relatives
versus simple sentences) and group (S-SLI versus control)
showed that the object relative sentences were more difficult
than simple sentences, as indicated by the main effect for sen-
tence type, F(1,63) = 106.36, p < .0001, g2

p ¼ :63, and that
the general performance was poorer for the SLI than for
the control group, F(1,63) = 58.38, p < .0001, g2

p ¼ :48.
Importantly, a significant interaction was found between
sentence type and group, F(1, 63) = 40.74, p < .0001, g2

p ¼
:40, indicating that the difference in performance between
the object relative clauses and the control sentences was larg-
er in the S-SLI group than in the control group, see Fig. 2.

The distribution of the paraphrasing errors in the SLI
group is presented in Table 2. These included various the-
matic role assignment errors, of the following types: rever-
sal of thematic roles in the relative clause (11a), ascribing
the predicate of the main clause to the subject of the rela-
tive clause (12), a mix of thematic role reversal in the rela-
tive clause and ascribing the main verb to the argument of
the relative clause (11b), ascribing the main verb to the
argument of the relative clause while ignoring the subject
of the main clause, or not assigning it a role (13), and dele-
tion of the relativizer ‘‘that/who’’ that changed the array of
the thematic roles in the sentences (11c).9
9 Although the production of relative clauses of the participants with
SLI was impaired, the thematic role errors in paraphrasing could not be
ascribed to the production difficulty. This is because most of their
paraphrases did not include relative clauses at all, and they do not have
thematic role errors in the production of simple sentences. Most of the
paraphrases that indicated a thematic role error were simple sentences,
coordinated sentences and sentential complements, and only 4 of these
responses were object relatives. It is also worth noting in this regard that
the same participants made thematic role reversals also in a sentence-
picture-matching task, which is a comprehension task that does not
include expressive language at all.
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(11) Target sentence: ha-baxur she-ha-yeled ahav gazar itonim yeshanim
The-guy that-the-boy loved cut old newspapers

a. Interpretation: ha-baxur she-ohev et ha-yeled gazar itonim
The guy that-loves acc the-boy cut newspapers
The guy that loves the boy cut newspapers.

b. Interpretation: ha-yeled gazar itonim yeshanim, biglal ze ha-baxur ahav oto
The-boy cut newspapers old, for this the-guy loved him
The boy cut old newspapers, that’s why the guy liked him.

c. Interpretation: ha-yeled ha-tinok ahav ligzor itonim yeshanim
The-boy the-baby liked to-cut newspapers old
The baby boy liked to cut old newspapers.

(12) Target sentence: ha-ganenet she-ha-yalda baxara mexaberet sipurim
The-kindergarten-teacher that-the-girl chose composes stories.

Interpretation: ha-yalda she-baxra ba-ganenet mexaberet sipurim
the-girl that-chose in-the-kindergarten-teacher writes stories.
The girl that chose the kindergarten-teacher writes stories.

(13) Target sentence: ha-gur she-ha-yeled roce oxel marak of
The-puppy that-the-boy wants eats chicken-soup

Interpretation: ha-kelev she-nolad katan. . . ha-yeled roce leexol marak ‘of veha. . . lo kol kax
hevanti et ha-kesher shel ha-gur
The-puppy that-was-born little. . .the-boy wants to-eat chicken-soup and the. . .not so
understood the relation of the-puppy
The puppy that was born little, the boy wants to eat chicken soup and the. . . I did

not quite understood the relation of the puppy.

(14) Target sentence: ha-shofet1 she-ha-ish ciyer t1 medaber b-a-televizia
The-judge1 that-the-man drew t1 talks in-the-television
The judge that the man drew is talking on TV.

a. Main clause paraphrase: The judge is talking on TV.
b. Sentence repetition: The judge that the man drew is talking on TV.
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The paraphrasing performance of the SLI participants
in this task, measured by the number of relative clauses
they did not make paraphrasing errors on, correlated with
their performance in the task of comprehension questions
about center-embedded and right-branching object rela-
tives (described in Section 2.1), r = .42, p = .058.

Another type of response, which occurred in a similar
rate in the two language groups, was incomplete para-
phrases. The incomplete paraphrases did not include a
paraphrasing error, but were either just a paraphrase of
the main clause, which ignored the relative clause as in
example (14a), or a verbatim repetition of the written sen-
tence, as in example (14b).

As shown in Table 1, these responses appeared in a sim-
ilar rate in the SLI group and in the control group, 10.8%
Table 1
Percentage of each type of non-target paraphrase out of the correctly read rel

Paraphrasing errors Incom

Thematic role errors Main

S-SLI 34.6 (19.4) 6.6 (9
Control 8.0 (8.0) 4.9 (1
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and 9.3%, respectively, for the sum of the two types of
incomplete paraphrases, t(63) = 0.11, p = .91. The younger
groups made more such incomplete paraphrases than the
older control groups, a difference which was marginally sig-
nificant for the control groups, 15.2% and 3.3% respective-
ly, t(48) = 2.03, p = .048, d = 0.59, and did not reach
significance for the SLI groups, 15.4% and 6.7% respective-
ly, t(13) = 1.62, p = .065.

After the second session, we asked each participant to
describe which test sentences were most difficult for her/
him to paraphrase. Here, too, the replies of the children
in the SLI group differed from that of the children in the
control group. The children in the SLI group said that
the object relative clauses were the most difficult sentences
because they were harder to understand. In marked con-
ative clauses (SD)

plete paraphrases

clause paraphrasing Repeating the written sentence

.5) 4.1 (7.7)
5.1) 3.9 (9.6)
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Table 2
Types of theta role assignment errors in the relative clause paraphrases of the SLI group

Error type % of paraphrasing errors

Theta role reversal in the relative clause 22%
Ascribing the predicate of the main clause to an argument in the relative clause 24%
Theta role reversal and ascribing the main predicate to an argument in the relative clause 35%
Ascribing the predicate of the main clause to an argument in the relative clause and not assigning a role to the main subject 6%
Deletion of the relativizer 14%

10 At this point it is impossible to determine whether the empty category
that the children with S-SLI created was a trace (for which they had only
one end of the chain, the trace end, but they did not know to which NP
this chain should connect), or another type of empty category, a pro,
which was sporadically co-indexed with one of the NPs in the sentence.
11 There are indications that young children access both meanings of

ambiguous words similarly to adults already at ages 4.8–5.6 years
(Swinney & Prather, 1989).
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trast, the children in the control group usually pointed to a
simple sentence and said it was harder to paraphrase
because it was not complex and therefore they could not
paraphrase it by breaking it into clauses, but rather had
to look for synonyms.

To summarize, the children in the SLI group read
the homographs similarly to the control group, but their
paraphrases showed poor comprehension of object rela-
tives. The analysis of the errors that were made while
paraphrasing, together with a relatively good reading
aloud of the same sentences supports the idea that it
is the incorrect assignment of thematic roles, rather
than inability to construct the structure, that leads to
the poor comprehension of object relative clauses in
S-SLI.

4. Discussion

The results of the current experiment show that chil-
dren with S-SLI have a deficit in the comprehension of
object relative clauses. This is in keeping with previous
results indicating a deficit in the comprehension of
object relatives (Adams, 1990; Friedmann & Novogrod-
sky, 2004; Levy & Friedmann, in press; Stavrakaki,
2001) and supports the general claim that children with
S-SLI have a deficit that is related to movement of
phrases (Ebbels & van der Lely, 2001; Friedmann &
Novogrodsky, 2004; van der Lely & Harris, 1990).
The main thrust of the current study was to go beyond
this generalization, and try to characterize the nature of
the deficit in movement of phrases. The study was
designed to decide between two possible sources for
the deficit in movement: a deficit in forming the syntac-
tic structure of the relative clause and the position of
the trace, or a deficit in assigning thematic roles
through the trace to the moved element with unim-
paired construction of the trace position. The results
suggest that the deficit in object relative clauses in S-
SLI, at least in the school-ages tested, does not lie in
the construction of the syntactic tree and the position
of the trace, because the position of the trace was cre-
ated, as evinced by the correct reading of the homo-
graph. Importantly, the paraphrase revealed that this
was not enough for the children with S-SLI to under-
stand the sentences with the object relatives. Although
they read the object relatives correctly, and constructed
Please cite this article in press as: Friedmann, N., & Novogrodsky,
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an empty category10 at the correct structural position—
as the object of the embedded verb, they failed to link
the verbs to their arguments, leading to errors in the
thematic roles assigned to the noun phrases in the sentences
with respect to the two verbs in the sentence. These results
thus suggest that the syntactic structure is usually construct-
ed correctly by the age of 4th to 8th grade, and that the
empty category is placed at the correct position; however,
the children with S-SLI have problems connecting the
thematic role assigned to the empty category with the correct
NP and therefore the assignment of thematic is impaired. In
the first part of the Discussion we discuss the results that
indicate the unimpaired construction of the structure. Then
we discuss the results regarding a deficit in assigning thematic
roles.

The relative clause sentences in this test were structured
in such a way that only the construction of the trace at the
correct position could lead to the correct reading of the
homograph: the homograph was positioned right after
the embedded verb, and if the trace was not constructed
correctly, it would have been taken to be the object of
the embedded verb. We even made the identification of
the role of the homograph harder by making it a proper
complement to the embedded verb, and by using homo-
graphs that are more familiar in their noun meaning. Nev-
ertheless, the children with S-SLI (and the control
participants) could use the syntactic structure to constrain
the correct reading of the homograph, and read the homo-
graph in the relative clauses correctly as a noun more than
90% of the time. The factors applying to reading these sen-
tences could be depicted as comprised of two forces pulling
in opposite directions. The syntactic structure directs the
reading of the homograph to the correct direction, whereas
lexical considerations, such as frequency of meaning and
predicate argument structure of the embedded verb, which
requires a theme, incline toward the incorrect, noun mean-
ing.11 Despite the syntactic deficit of the children with S-
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SLI, and despite the fact that children their age preferred to
read all the homographs as nouns when they appeared in
isolation, the syntactic structure prevailed in these sentenc-
es. This indicates that the children with S-SLI were able to
construct the syntactic structure of the sentence, and to
assume the trace in the correct position.

These results, which show that the structure and the
empty category are unimpaired, fit nicely with recent
approaches to SLI. For example, Jakubowicz (2005) sug-
gested that children with SLI do not have difficulties with
respect to Agree or Merge (External or Internal Merge),
according to her, they do not have a deficit in the basic
operation of movement. van der Lely (1998, 2004; van
der Lely & Battell 2003) clearly stated that movement is
not absent in G-SLI. The results of the current study
are in line with these approaches. Again, we find that
the structure and the basic operation of movement is
not absent, as indicated by the correct reading of the
homograph. However, Jakubowicz and van der Lely, as
well as our current results suggest that there is some
aspect that makes certain movement-derived sentences dif-
ficult for children with SLI (according to Jakubowicz the
problem is related to the iteration of Merge; van der Lely
ascribes it to the lack of Economy 2 principle which forc-
es movement). In the current study this aspect seemed to
be the inability to transfer the thematic role to a moved
element. Because SLI is a developmental disorder, these
results also have interesting bearing on language develop-
ment. They suggest that the syntactic structure can devel-
op independently of the ability to transfer thematic roles
in a chain of movement.

The developmental pattern could also be seen in the dif-
ference between the performance of children who were at
4th grade and the older children (sixth graders and above),
in both the control and the SLI group. Although all the
participants read the sentences relatively well, the younger
participants made more reading errors than the older
participants. This developmental pattern could be
explained by the fact that the relative clauses used in the
current study were center-embedded. This type of object
relative clauses is acquired later than right-branching
object relatives (Correa, 1995; de Villiers, Tager-Flusberg,
Hakuta, & Cohen, 1979; Kidd & Bavin, 2002; Sheldon,
1974).12

The main finding of the study was that although the
reading of the homographs was above 90% correct for
all groups, it did not guarantee the correct comprehension
of the object relative clauses in the SLI group. The para-
12 This might have an interesting relation to the development of the
neural substrates that relate to syntax: Broca’s area is divided into two
subparts: BA 44 and BA 45. Whereas BA45 matures at around age 5, the
age of acquisition of right-branching relatives, BA 44 reaches the mature
stage only much later, around age 11 (Amunts, Schleicher, Ditterich, &
Zilles, 2003), possibly lending the neural support for the interpretation of
center-embedded relatives (see Jülich Workshop Experts, 2006, group
discussion, p. 278).
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phrasing showed that object relative sentences were more
difficult than simple sentences for both language groups,
but the difficulty in this structure was significantly larger
for the SLI group. These findings suggest that although
the participants read the sentences correctly, indicating a
correct construction of the empty category at the trace
position, they failed to understand who did what to whom
in the sentence. The main support for this conclusion
comes from the analysis of errors, and the differences
between task-inappropriate responses and thematic role
errors. The task-inappropriate responses in paraphrasing,
such as repeating the written sentence and paraphrasing
only the main clause, occurred at a similar frequency in
the SLI and the control group. Similarly, reading errors
(of words other than the homograph) distributed evenly
between the relative clauses and the simple sentences. In
marked contrast, errors of thematic roles in object relative
paraphrases appeared at a significantly higher rate in the
SLI group.

It seems that an empty category was created as the
object of the embedded verb, but then the SLI participants
did not know to which NP they should transfer the themat-
ic role. In processing terms, it could be viewed as follows:
during the normal on-line processing of movement-derived
sentences like relative clauses, semantic reactivation of the
antecedent takes place at the trace (Love & Swinney, 1996;
Nicol & Swinney, 1989; Swinney, Ford, Frauenfelder, &
Bresnan, 1988; Swinney, Zurif, & Nicol, 1989). The chil-
dren with SLI could not activate the correct NP at the trace
position, and therefore failed at assigning the antecedent its
thematic role. Recent data from children with G-SLI cor-
roborate this direction. Marinis and van der Lely (2004)
used cross-modal lexical priming and found that English-
speaking children with G-SLI were unable to reactivate
the antecedent at the Wh-trace position. That is, even if
they know where to place an empty category, they do not
know where to relate it to and hence—they cannot transfer
the thematic role correctly.

When this happened, and the S-SLI participants failed
to transfer the thematic role to the moved element, they
produced various paraphrases, all sharing the mis-assign-
ment of thematic roles to the arguments. The error types
demonstrated all the possible combinations of the two
arguments and the roles assigned by the two verbs (the
main verb and the embedded verb): the theme of the
embedded verb received an interpretation of the agent of
the embedded verb; the agent of the embedded verb
received the role of the theme of the embedded verb; the
embedded subject, which was the agent of the embedded
verb received an interpretation of the agent of the main
verb; and in some cases more than one of these errors
occurred within the same paraphrase. The other error types
were inability to assign a thematic role to the subject of the
main clause, which was the theme of the embedded clause
and had to receive its role via a chain of movement, and
assignment of thematic roles while deleting the relativizer
and treating the sentence as if it was a simple structure with
R., Is the movement deficit in syntactic SLI related to traces ...,
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respect to theta assignment. In these two errors the para-
phrase referred only to part of the information presented
in the sentence, although the sentence was in front of the
children when they paraphrased it. The fact that the errors
were made even though the sentence was fully presented to
the participants throughout the reading and paraphrasing
task indicates that it was not memory that was responsible
for the difficulties in comprehension.

The deficit in thematic roles that was reflected in the
current task is similar to the difficulty evinced in other
comprehension tasks such as sentence-picture matching.
In sentence-picture matching tasks this deficit is manifest-
ed in that when the children with SLI hear object relatives
and passive sentences they point to the picture that
describes reversed thematic roles (Friedmann & Novog-
rodsky, 2004; van der Lely & Harris, 1990). This deficit
might also be responsible for the difficulties in text com-
prehension, which are reported for school age children
with SLI (Bishop & Adams, 1990; Botting & Conti-Rams-
den, 2001; Conti-Ramsden, Botting, Simkin, & Knox,
2001), especially given the high frequency of Wh-move-
ment structures in texts.

These results also go in the same vein with the way
school-age children with S-SLI produce sentences that are
derived by movement. In a recent study (Novogrodsky &
Friedmann, 2006) we analyzed the way Hebrew-speaking
children with S-SLI produce subject- and object relative
clauses in two relative clause elicitation tasks. Eighteen
school-age children with S-SLI participated in a task of
reversible picture description (This is the girl who the grand-
mother is kissing) and in a task of preference production (I
prefer to be the boy who the teacher tests). The main finding
was that they had considerable difficulty in the production
of relative clauses, especially of object relatives, but with a
very specific pattern. They were able to produce the struc-
ture of a relative clause, including the embedding marker,13

and did not produce ungrammatical sentences with a noun
phrase at the trace position, but, importantly, they made
thematic role reversals. The thematic role reversals
occurred as producing a subject relative for an object rela-
tive, describing a situation that is the opposite of the pic-
ture presented (This is the girl who is kissing the

grandmother), omitting one of the thematic roles, and using
13 Some other children with SLI reported in the literature (Håkansson &
Hansson, 2000; Leonard, 1995; Schuele & Dykes, 2005; Schuele &
Nicholls, 2000; Schuele & Tolbert, 2001) omit relative complementizers
when they try to produce subject relative clauses. As discussed in
Novogrodsky and Friedmann (2006), this can either be ascribed to their
younger age—younger SLI children have a structural deficit and omit
complementizers until age 6 or 7 but then stop omitting them, acquire the
syntactic structure and remain with thematic role errors (as can be seen in
the trend of fewer relative marker omissions in MM, Schuele & Nicholls,
2000). A different explanation might be that there is more than one
subtype of S-SLI, one that involves only a deficit in the transfer or
thematic roles to a moved element, and the other than involves a structural
deficit, similar to individuals with agrammatism (Friedmann, 2005, 2006b;
Friedmann & Grodzinsky, 1997).
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the wrong relative head (I prefer to be the teacher who tests

the boy). This pattern is very similar to the one we
found here for comprehension: preserved ability to con-
struct the syntactic structure of object relative clauses, with
impaired ability to assign thematic roles to the moved
element.

Another point that emerges from the current results
relates to the difference in the underlying deficit between
individuals with acquired agrammatic aphasia and chil-
dren with developmental syntactic disorder (S-SLI). In a
study that used the same methodology of reading of
object relative clauses that include a noun–verb homo-
graph as the main verb (Friedmann, 2003b; Friedmann,
Gvion, & Novogrodsky, 2006), we found that individuals
with agrammatism failed to read these sentences and read
the homograph main verb as the object of the embedded
verb, thus indicating that the trace was never constructed.
They also failed in interpreting the sentence, with errors
related to the incorrect reading of the homograph, and
many indications that they could not understand the con-
struction of the embedding at all. This performance of the
individuals with agrammatism is in marked contrast to
the children with S-SLI who succeeded in reading the
homograph. Thus, although both children with S-SLI
and agrammatic aphasics fail to understand object relative
clauses, their different patterns of performance in this
reading task suggests that the nature of the impairment
that underlies their deficit is different: children with S-
SLI fail to assign the thematic roles to a displaced argu-
ment, whereas agrammatic aphasics cannot even construct
the structure with the trace in the correct position, possi-
bly because they cannot construct the high nodes of the
syntactic tree that are required for Wh-movement and
embedding (see Friedmann, 2001, 2005, 2006a, 2006b).
This dissociation between the populations also points to
the validity of the task. When the syntactic structure is
impaired, it cannot be used for the correct reading of
the homograph in object relatives, as is the case in agram-
matism. This is however a different picture than the one
that was witnessed in the current study of children with
S-SLI.

The results of the current study support the notion of
two different processes in the comprehension of relative
clauses, one being the construction of the syntactic struc-
ture and the trace and the other is the assignment of the-
matic roles via chains. While poor performance in
standard comprehension tasks can only indicate that move-
ment is impaired, a task such as the one used in the current
study might suggest an initial direction to determine which
of these processes underlies the movement deficit in syntac-
tic SLI. This study thus opens a window through which we
can examine the underlying deficit that ends up manifesting
itself in impaired comprehension of movement-derived sen-
tences. The findings indicate that in syntactic SLI the syn-
tactic structure is usually constructed correctly, but the
assignment of thematic roles to the displaced constituent
is impaired.
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Appendix A

Individual participant data—non-syntactic and non-verbal abilitiesa

Phonology  Lexical-semantic IQ     
BLIP phonologically 

complex word repetition 
(29 items) 

(ctrl =28-29) 

BLIP  
nonword repetition  

 (25 items)  
(ctrl=21-25) 

 SHEMESH 
(100 items) 

(ctrl=94, SD=2.4) 

MAASE Score 
(norm: average ± 
SD for the grade 

and SES)b 

 W=WISC-R 
R=Raven 

 

Gender Grade Age 
(months) 

Participant 

29 17  - 34.5 
(33.6 ± 6.3) 

 R 32/36 
(27.25 ± 5.7) f 4 114 1 

29 25  - 42.2 
(33.6 ± 6.3) 

 R 27/36 
(27.25 ± 5.7) 

m 4 125 2 

29 25  - 31.5 
(33.6 ± 6.3) 

 R 32/36 
(27.25 ± 5.7) 

m 4 111 3 

29 23  - 33 
(33.6 ± 6.3) 

 R 28/36 
(27.25 ± 5.7) m 4 111 4 

29 24  - 24.2 
(33.8 ± 7.5) 

 W 106 m 5 123 5 

29 23  - 35.7 
(33.8 ± 7.5) 

 W normal m 5 140 6 

29 21 
 

- 24 
(30.4 ± 8.5) 

 

 
f 5 140 7 

29 25  - 36 
(36.4 ± 6.2) 

 R 40/60 
(40.39 ± 9.12) m 6 134 8 

29 25  100 37.5 
(36.4 ± 6.2) 

  m 6 144 9 

29 22  97 39 
(36.4 ± 6.2) 

 W 96 f 6 144 10 

29 25 
 

100 
45.7 

(36.4 ± 6.2  
6th grade norm) 

 
W 124 f 7 153 11 

29 25 
 

100 
39.25 

(36.4 ± 6.2  
6th grade norm) 

 
W 94 m 7 148 12 

29 25  97 Over age  W normal m 8 166 13 

29 25 
 

94 
Over age 

 R 36/48  
in 5th grade 

(35.47±10.63) 
m 8 166 14 

29 17 
 

 96 
Over age 

 W normal-
high 

m 8 174 15 

a The highlighted cells indicate performance below the control performance.
bThe MAASE test has norms only up to 6th grade.

12 N. Friedmann, R. Novogrodsky / Brain and Language xxx (2006) xxx–xxx

ARTICLE IN PRESS
References

Adams, C. (1990). Syntactic comprehension in children with expressive
language impairment. British Journal of Disorders of Communication,

25, 149–171.
Amunts, K., Schleicher, A., Ditterich, A., & Zilles, K. (2003). Broca’s

region: Cytoarchitectonic asymmetry and developmental changes. The

Journal of Comparative Neurology, 465, 72–89.
Biran, M., & Friedmann, N. (2005). From phonological paraphasias to

the structure of the phonological output lexicon. Language and

Cognitive Processes, 20, 589–616.
Bishop, D. (1979). Comprehension in developmental language disorders.

Developmental Medicine and Child Neurology, 21, 225–238.
Bishop, D. V. M. (1997). Uncommon understanding: Development and

disorders of language comprehension in children. Hove: Psychology Press.
Bishop, D. V., & Adams, C. (1990). A prospective study of the

relationship between specific language impairment, phonological
disorders and reading retardation. Journal of Child Psychology and

Psychiatry, 31, 1027–1050.
Bishop, D. V. M., & Rosenbloom, L. (1987). Childhood language

disorders: Classification and overview. In W. Yule & M. Rutter (Eds.),
Language development and disorders. London: MacKeith Press.

Botting, N., & Conti-Ramsden, G. (2001). Non-word repetition and
language development in children with specific language impairment
Please cite this article in press as: Friedmann, N., & Novogrodsky,
Brain and Language (2006), doi:10.1016/j.bandl.2006.09.006
(SLI). International Journal of Language and Communication Disorders,

36, 421–432.
Cahan, S. (1998). Manual for WISC-R 95. Jerusalem: The Israeli Ministry

of Education-The Psychological and Counseling Service and the
Henrietta Szold Institute for Research in Behavioural Sciences
(Hebrew).

Chomsky, N. (1981). Lectures on government and binding. Dordrecht:
Foris.

Chomsky, N. (1986). Barriers. Cambridge, MA: MIT press.
Chomsky, N. (1995). The minimalist program. Cambridge, MA: MIT

press.
Chomsky, N. (2000). Minimalist inquiries. In R. Martin, D. Michaels, & J.

Uriagereka (Eds.), Step by step: Essays on minimalist syntax in honor of

Howard Lasnik (pp. 89–155). Cambridge, MA: MIT Press.
Chomsky, N. (2001). Derivation by phase. In M. Kenstowicz (Ed.), Ken

Hale: A life in linguistics [Current Studies in Linguistics 36] (pp. 1–52).
Cambridge, MA: MIT Press.

Clahsen, H. (1989). The grammatical characterization of developmental
dysphasia. Linguistics, 27, 897–920.

Cohen, J. (1988). Statistical analysis for the behavioral sciences. New York:
Academic Press.

Conti-Ramsden, G., & Botting, N. (1999). Classification of children with
specific language impairment. Journal of Speech, Language and

Hearing Research, 42, 1195–1204.
R., Is the movement deficit in syntactic SLI related to traces ...,



N. Friedmann, R. Novogrodsky / Brain and Language xxx (2006) xxx–xxx 13

ARTICLE IN PRESS
Conti-Ramsden, G., Botting, N., Simkin, Z., & Knox, E. (2001). Follow-
up of children attending infant language units: Outcomes at 11 years of
age. International Journal of Language and Communication Disorders,

36, 207–219.
Conti-Ramsden, G., Crutchley, A., & Botting, N. (1997). The extent to

which psychometric tests differentiate subgroups of children with
specific language impairment. Journal of Speech, Language and

Hearing Research, 40, 765–777.
Correa, L. M. (1995). An alternative assessment of children’s comprehen-

sion of relative clauses. Journal of Psycholinguistic Research, 24,
183–203.

Deevy, P., & Leonard, L. B. (2004). Comprehension of Wh-questions in
children with specific language impairment. Journal of Speech,

Language, and Hearing Research, 47, 802–815.
de Villiers, J. G., Tager-Flusberg, H. B., Hakuta, K., & Cohen, M. (1979).

Children’s comprehension of relative clauses. Journal of Psycholin-

guistic Research, 17, 57–64.
Dockrell, J. E., Messer, D., & Murphy, V. (2005, July).Language profiles

and naming in children with word finding difficulties. Paper presented

at the Xth International Congress for the Study of Child Language,
Berlin, Germany.

Ebbels, S., & van der Lely, H. (2001). Metasyntactic therapy using visual
coding for children with severe persistent SLI. International Journal of

Language and Communication Disorders, 36(Suppl.), 345–350.
Friedmann, N. (2001). Agrammatism and the psychological reality of the

syntactic tree. Journal of Psycholinguistic Research, 30, 71–90.
Friedmann, N. (2003a). BLIP: Battery for assessment of phonological

abilities. Tel Aviv University.
Friedmann, N. (2003b, May). Homograph reading in agrammatism: A

new tool for testing relative clause comprehension. Presented at the

33rd Clinical Aphasiology Conference, Orcas Island, Washington.
Friedmann, N. (2005). Degrees of severity and recovery in agrammatism:

Climbing up the syntactic tree. Aphasiology, 19, 1037–1051.
Friedmann, N. (2006a). Generalizations on variations in comprehension

and production: A further source of variation and a possible account.
Brain and Language, 96, 151–153.

Friedmann, N. (2006b). Speech production in Broca’s agrammatic
aphasia: Syntactic tree pruning. In Y. Grodzinsky & K. Amunts
(Eds.), Broca’s region (pp. 63–82). New York: Oxford University Press.

Friedmann, N., & Grodzinsky, Y. (1997). Tense and agreement in
agrammatic production: Pruning the syntactic tree. Brain and Lan-

guage, 56, 397–425.
Friedmann, N., Gvion, A., & Novogrodsky, R. (2006). Syntactic

movement in agrammatism and S-SLI: Two different impairments.
In A. Belletti, E. Bennati, C. Chesi, E. Di Domenico, & I. Ferrari
(Eds.), Language acquisition and development (pp. 205–218). Cam-
bridge, UK: Cambridge Scholars Press/CSP.

Friedmann, N., & Novogrodsky, R. (2003, May). Syntactic movement in

Hebrew-speaking children with G-SLI. Presented at EUCLIDES
meeting, Wales, UK.

Friedmann, N., & Novogrodsky, R. (2004). The acquisition of relative
clause comprehension in Hebrew: A study of SLI and normal
development. Journal of Child Language, 31, 661–681.

Friedmann, N., & Novogrodsky, R. (2006). SLI has many faces:
Dissociations between syntactic, lexical, and phonological deficits.
Presented at the Israeli Association for Literacy SCRIPT conference,
Bar Ilan, Israel.

Grodzinsky, Y. (1990). Theoretical perspectives on language deficits.
Cambridge, MA: MIT press.

Grubbs, F. (1969). Procedures for detecting outlying observations in
samples. Technometrics, 11, 1–21.
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