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A B S T R A C T

In the course of language acquisition, children interpret pronouns differently from

adults. In some languages and ages, children accept ‘‘The girl and grandmamet, and then

the girl drew her’’ as describing the girl drawing herself. This study tested whether this

difficulty is symmetrically reflected in comprehension and production, by assessing the

comprehension and production of pronouns and reflexives in children acquiring German

and Hebrew. Comprehension was tested using a sentence-picture matching task in 44

German-speaking children aged 3;3-6;2, and 54Hebrew-speaking children aged2;4-6;7.

Production was assessed using a sentence elicitation task for 44 German-speaking

children aged 3;1-6;8, and 60 Hebrew-speaking children aged 2;4-6;7. The results

indicate a very clear symmetry between comprehension and production of pronouns in

language acquisition. German-speaking childrenmaster the comprehension of pronouns

anddonot allow for local antecedents for pronouns already fromage 4;3, and they also do

not use pronouns for local antecedents in production. Crucially, the Hebrew-speaking

children,who allow local antecedents in pronoun interpretation up to age 6, also produce

pronounswith local antecedents (namely, to describe reflexive actions) up to this age. An

individual-level analysis of the performance of 50 Hebrew-speaking children who were

tested in both comprehension and production yielded a similar symmetrical pattern: the

childrenwho incorrectly produced pronouns in the reflexive condition showed the same

pattern in comprehension, choosing a reflexive picture (with local antecedent) for

sentences with pronouns.

� 2010 Elsevier B.V. All rights reserved.
1. Introduction

1.1. The acquisition of pronouns and reflexives

In the course of language acquisition, children understand pronouns differently from adults (see, e.g., Chien and Wexler,
1990 and Wexler and Chien, 1985 on English; Koster, 1993 and Philip and Coopmans, 1996 on Dutch). The main difference
between the way children and adults interpret pronouns is that in certain languages children allow pronouns to refer to a
local antecedent. Namely, adults who hear the sentence ‘‘The fairy and the girl met, and then the fairy pinched her’’
understand that the fairy is pinching the girl, andwould not accept an interpretation according to which the fairy is pinching
herself. Conversely in some languages, kindergarten children allow both interpretations, sometimes taking the local noun
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phrase fairy to be the antecedent of the pronoun her. At the same time, children as young as 4 years understand reflexive
elements in the same way as adults, that is, when hearing a sentence like ‘‘The fairy and the girl met, and then the
fairy pinched herself’’, they usually interpret the reflexive element correctly, that is, referring to the local antecedent,
fairy. Some researchers termed this pattern ‘‘the Delay of Principle B Effect’’ (i.e., DPBE), referring to Principle B of
Chomsky’s Binding Principles (see (1), Chomsky, 1981). This label, DPBE, suggests that children acquire principle B after
principle A.
(1)
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Binding Principles (GB, Chomsky, 1981)1
A: An anaphor is bound within its governing category.
B: A pronoun is free in its governing category.
Stating the Binding Principles in a somewhat simplified way, these principles determine that a reflexive element such as
‘herself’ must find its antecedent in the local domain, whereas a pronoun cannot find its antecedent in the local domain (see
Reinhart and Reuland, 1993 for an extensive discussion of these principles and related issues as well as for a further
development of Binding Theory into the Reflexivity model).

Recent work has demonstrated that the non-adult pattern of pronoun interpretation varies across sentence
constructions and languages, and it was also found to be influenced by the task. Chien and Wexler (1990) showed, for
example, that in sentences with a quantified subject, like ‘Every fairy pinched her’, even 4-year-old children reject
the local interpretation for the object pronoun ‘her’ most of the times, which suggests that application of Principle B
(i.e., a restriction on variable binding) is not in itself problematic. Another type of variation across structures has been
found in Dutch, where more problems arise with the interpretation of pronouns in so-called ECM constructions like ‘The
girl sees her dancing’ than in transitive structures like ‘The girl pinched her’ (e.g., Baauw, 2002; Philip and Coopmans,
1996).2

Another source of variation relates to languages with different characteristics. In some languages, most notably
Romance languages, but also in Norwegian, children do not show the interpretation problems described above with
pronouns in the transitive construction (see for French: Hamann, 2002; Hamann et al., 1997; Jakubowicz, 1984; for Italian:
McKee, 1992; Catalan: Escobar andGavarró, 1999; and for Spanish: Baauw, 2002, forNorwegian:Hestvik and Philip, 1999).
Problems with the interpretation of pronouns in ECM constructions were reported in Romance languages too (French:
Hamann, 2002; Hamann et al., 1997; Catalan: Escobar and Gavarró, 1999; and Spanish: Baauw, 2002; Baauw and Cuetos,
2003).3

The difficulties found in comprehension are not said to occur in production (see, e.g., Bloom et al., 1994; de Villiers
et al., 2006; Spenader et al., 2009). Bloom et al. (1994) analyzed the production of first person pronouns and reflexives
from three children from the CHILDES spontaneous speech database (longitudinal data between the ages 2;3-5;2,
MacWhinney, 2000), and found that those children realized both elements correctly most of the times. de Villiers et al.
(2006) tested the production and comprehension of third person pronouns and reflexives by English-speaking children
(with a mean age of 6;3) using a picture description task. They reported almost perfect production of pronouns. The
children in their study showed the classical pronoun comprehension problems, but never produced reflexives when a
pronoun was required, but they did use full DPs and proper names instead of pronouns, which were grammatical
alternatives. Unfortunately, results on a reflexive condition (i.e., a picture that depicts a reflexive action), which is the
crucial condition for testing for symmetry in the choice of antecedents for pronouns, were not reported in this paper.
Spenader et al. (2009) did a similar experiment in Dutch and claimed to find good performance on the production of both
pronouns and reflexives. However, some indications for incorrect use of pronouns can be found in their data. We will
return to this in the discussion.

To summarize,whereas children speaking languages likeDutch and Englishmay still interpret ‘her’ as co-referringwith ‘the
girl’ in ‘The girl pinched her’, these mistakes, of overusing pronouns for a reflexive meaning, have not been reported for
production. However, while comprehension has been tested thoroughly in a structured way, across languages and sentence
types, data regarding the classical ‘delay of principle B effect’ in production of pronouns and reflexives are scarce, at least to our
knowledge.4 The question of this study is therefore: is there really an asymmetry between comprehension and production of

pronouns?
α is bound by β if β c-commands α and is co-indexed with it and γ is a governing category for α if and only if γ contains α, a governor for α, and an

subject. Governing category can be loosely defined as local domain, for a precise definition see Chomsky (1986).
are several accounts for the fact that in ECM constructions pronoun interpretation problems are even stronger than in simple transitive

ns. Since a discussion of these accounts is beyond the scope of this paper, the reader is referred to Baauw (2002), Philip and Coopmans (1996),

d Reuland (1993), Reuland (2001), or Vasić (2006).
tter performance of children in Romance languages has often been attributed to the fact that these languages have pronouns that are syntactic

ch can occur VP-externally (Baauw, 2002;McKee, 1992) and only exceptionally allow accidental coreference or guise creation (see Avrutin, 1994;

al., 1997; and Thornton and Wexler, 1999 for details).
t al. (2008) used a structured elicitation task to test pronoun and reflexive production in European Portuguese. Their research question was,

hether children produce pronouns and reflexives or whether they use the null object option, and hence omit them, rather than a question about

dent used.
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Data from spontaneous speech have been reported (e.g., Bloom et al., 1994), but if children have difficulties with
pronouns, theymay resort to avoidance, instead of using the incorrect form. The same applies, to a lesser extent, for picture
description. Therefore, structured elicitation tests aremore appropriate for testing children’s ability to realize pronouns in
production.

We suggest that in order to test whether children assign a local antecedent to pronouns in production, as they do in
comprehension in some languages, the target sentences that should be elicited are not the ones that require pronouns in
adult speech. In fact, if wewant to seewhether children assign local antecedents for pronouns in production, reflexive actions
should be tested. If a child describes a picture that shows an elephant washing himself as ‘The elephant washes him’, wewill
have the parallel for the pattern found in comprehension.

A further way to test for symmetry between comprehension and production is to compare the pattern of production in
languages that showdifferent patterns of comprehensionwith respect to the acquisitionof pronoun interpretation, and see
whether the production shows similar patterns: whether the language in which there is no pronoun interpretation
problem in comprehension also shows no problem in production, and in the language in which children allow a local
antecedent in comprehension, children also use pronouns to refer locally in production. For this purpose, we compared in
this study data on comprehension and production from two languages that show different patterns of pronoun
comprehension in acquisition: German and Hebrew. The assessment of two languages with different patterns of pronoun
interpretationwould allowus to closely examine thequestion of symmetrybetween comprehension andproduction. In the
current study we test the two languages, which showed different patterns in comprehension, using the same production
test. If comprehension-production symmetry exists, the two languages are expected to give different results also in
production.

1.2. German vs. Hebrew

Children who acquire German do not show the classical pattern of pronoun interpretation (Ruigendijk, 2008) and
hardly ever assign a local antecedent to the object pronoun at the age of 4. (See Ruigendijk, 2008 for possible explanations
of the comprehension pattern in German.) In contrast, Hebrew speaking children assign pronouns a local antecedent until
they are 6 years old (Friedmann et al., 2010). Therefore, it will be interesting to compare the performance on elicited
production of pronouns in these two languages to find out whether there is symmetry between comprehension and
production.

Hebrew and German are furthermore suitable languages for exploring this question, since very similar surface
structures can be tested, as can be seen in examples (2) for reflexives and (3) for pronouns. In both languages, third
person pronouns are inflected for gender and number. In Hebrew, third person reflexives are also inflected for gender
and number.
(2)
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ha-yeledi meshabeax et acmoi
German:
 der Jungei lobt sichi
the boyi praises SEi
(3)
 Hebrew:
 ha-yeledi meshabeax oto*i/j
German:
 der Jungei lobt ihn*i/j
the boyi praises him*i/j
2. Methods

2.1. Comprehension task

2.1.1. Material

Comprehension was tested with a picture selection task. The German task included 16 items per participant, 8 with a
reflexive and 8 with a pronoun. The Hebrew task included 24 sentences per participant, 12 with a reflexive and 12 with a
pronoun.5 The sentenceswith pronouns and reflexiveswere presented in a semi-randomized order, so that nomore than two
sentences of the same condition appeared consecutively. Examples of sentences used in the picture selection task in German
and Hebrew are given in (4) and (5) respectively.
on task included 6 additional conditions with 8 items each (48 additional items, 64 items in total): pronouns and reflexives in

ns, and subject and object pronouns in conjoined sentences. The Hebrew comprehension task also included 4 additional

ch (48 additional sentences, with a total of 72 sentences): reflexives and pronouns in sentential complements and in subject

conditions were not relevant to the current comparison, but they did function as fillers to decrease the development of
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Fig. 1. An example of the pictures used in the German comprehension test.
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Erst sind die Frau und die Kleine gelaufen, und dann hat die Frau sich/sie gewaschen
first are the woman and the girl walked and then has the woman SE/her-ACC washed
‘First the woman and the girl walked, and then the woman washed herself/her’
(5) Ha-yalda ve-ha-jirafa nifgeshu, ve-az ha-yalda raxca et acma/ota
the-girl and-the-giraffe met and-then the-girl washed ACC self-her/ACC-her
‘The girl and the giraffe met, and then the girl washed herself/her’
2. An example of a picture pair used in the Hebrew comprehension test (and in the German and Hebrew reflexive production task).
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For both languages, the two DPs in each sentence always had the same gender in order to preclude gender agreement cue
for choice of antecedent.6 In the German task, the two antecedents (i.e., ‘die Frau’ and ‘die Kleine’ in (4) were introduced in
the first conjunct which was accompanied with a picture. For the second conjunct, three pictures were presented, as shown
in Fig. 1, out of which the child had to choose the one that matched the sentence. The three pictures included the matching
picture, a picture in which the object was the incorrect antecedent, and a lexical distractor with the same DPs but a different
verb (whichwas included originally to allow for direct comparison of this study to studieswith aphasics, see Ruigendijk et al.
(2006). This lexical foil was not selected by any of the children). The Hebrew sentences were presented with one page that
included two colour-pictures, one matched the sentence, and the other included the incorrect antecedent as the object, as
seen in Fig. 2. The introduction of the possible antecedents in the first conjunct and the second conjunct was uttered when
these two pictures were in front of the child, without an additional introductory picture.

2.1.2. Procedure

The sentences were orally presented by a native speaker of the relevant language in a neutral intonation and at a normal
rate. The sentences were presented without time limitation, and were repeated as many times as the child requested or
needed. If the child changed her response, only the final answer was included in the calculation. The children were tested
individually in a quiet room.

2.2. Production task

Productionwas examined in both languageswith the same elicitation task. The test included 16 items per participant, the
target object of 8 of them was a pronoun (example 6), and for 8 it was a reflexive (example 7). Sentences were presented in
the same randomized order for both languages.
(6)
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Pronoun target:
Hebrew: po ha-isha martiva et ha-yalda, vema ha-isha osa po la-yalda?
! (hi) menagevet ota.
Fig. 3. A picture that was used in the pronoun elicitation condition.

rew, like in English, both the pronoun and the reflexive agree in gender with their antecedent. In German, only the pronoun agrees in gender with

dent. A sentence like ‘‘Ha-yalda ve-ha-yeled nifgeshu, ve-az ha-yalda raxca oto/et acma’’ (the-girl and-the-boy met, and-then the-girl washed

f), which is the different-gender parallel of example (5), with a boy (yeled) instead of a feminine giraffe, would immediately give away the

f the pronoun and the reflexive (the same would hold for the German pronoun equivalent). A masculine pronoun ‘‘oto’’ would clearly indicate

onoun refers to the only masculine in the sentence, the boy, and hence, not to the local antecedent. Similarly, the use of the feminine reflexive in

nt-gender sentence would give away the antecedent of the reflexive, as the feminine reflexive can only refer to the local antecedent, girl, and not

r NP, which is masculine. We refrained from these conditions because we learned from a study on the acquisition of relative clauses in Hebrew

er cue significantly facilitated children’s comprehension (Günzberg-Kerbel et al., 2008). Similar results have been found for the use of gender

tch children in pronoun comprehension (Vasić, 2006).
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German: Hier spritzt die Mama die Kleine nass und was macht die Mama hier mit der Kleine?
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! (sie) trocknet sie ab.
Translation: Here the woman wets the girl down, and what does the woman do to the girl here?
! (she) dries/towels her.
(7)
 Reflexive target:
Hebrew: po ha-yeled mesarek et ha-sus, ve-ma ha-yeled ose po?
! (hu) mesarek et acmo.
German: hier kammt der Junge das Pferd, und was macht der Junge hier?
! (er) kämmt sich.
Translation: Here the boy combs the horse, and what does the boy do here?
! (he) combs himself.
In the production task too, the twofigures in each itemhad the same gender inHebrew,where the verb inflects for gender.
All the verbs in the production task were transitive. Half of the pictures in the reflexive condition could also be naturally
described in Hebrew using a reflexive verb instead of a transitive verb and a reflexive pronoun. However, the task was
constructed in such away that the contrast between the lead-in picture and sentence and the target picturewould encourage
the use of a reflexive pronoun rather than the reflexive verb.7

Each item was presented with two pictures, one above the other, as shown in Fig. 3, which accompanied the pronoun
condition (example 6), and Fig. 4 which accompanied the reflexive condition (example 7). We elicited the sentences by
providing the lead-in sentences, as exemplified in (6) and (7), pointing, first to the upper picture, and then, with the question,
to the picture on the bottom, and the child answered the question.

The whole session was audio-recorded and transcribed during and after the session. Each response was scored as either
target or non-target response. The non-target responseswere categorized in the followingway: incorrect pronominal element
(pronoun instead of a reflexive or vice versa); full DP instead of the pronominal element; omission of the pronominal element;
no response. Responses in which a different verb was used that preserved the argument structure of the target verb (such as
Fig. 4. A picture that was used in the reflexive elicitation condition.

mple, the picture inwhich the boy is combing himself can in principle be described eitherwith a transitive verb and a reflexive pronoun (ha-yeled

acmo), or with a reflexive verb, which is morphologically derived from the transitive verb (ha-yeled mistarek). The way the production task was

d and its information structure required the production of the same verb form as the one used in the picture described by the experimenter, a

erb, and a reflexive pronoun rather than the reflexive verb. We were interested in whether children would resort to using the reflexive verb in

ncounter a difficulty with pronouns, but they did not.
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Table 1
Participant data.

Comprehension Production

n Age range Mean age (SD) n Age range Mean age (SD)

German

3 year olds 9 3;3-3;9 3;6 (0;2) 12 3;1-3;9 3;6 (0;3)

4 year olds 17 4;0-4;11 4;6 (0;3) 11 4;1-4;11 4;6 (0;3)

5 year olds 14 5;0-5;11 5;6 (0;3) 11 5;1-5;11 5;6 (0;3)

6 year olds 4 6;1-6;3 6;2 (0;1) 10 6;1-6;8 6;4 (0;4)

Hebrew

2 year olds 7 2;4-2;11 2;8 (0;3) 7 2;4-2;11 2;8 (0;3)

3 year olds 12 3;0-3;9 3;5 (0;3) 14 3;1-3;9 3;5 (0;3)

4 year olds 11 4;1-4;10 4;7 (0;3) 15 4;0-4;10 4;5 (0;3)

5 year olds 14 5;0-5;10 5;5 (0;3) 14 5;2-5;10 5;6 (0;3)

6 year olds 10 6;0-6;7 6;4 (0;2) 10 6;2-6;7 6;4 (0;2)
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using ‘‘washing’’ or ‘‘petting’’ instead of ‘‘soaping’’) were calculated together with responses that included the target verb. The
use of an intransitive verb or a completely irrelevant response was scored as ‘‘other description’’.

2.3. Participants

For the German tasks, the comprehension task was carried out with 44 children (range 3;3-6;2, 27 of them were girls; 6
childrenwere testedwith only half of the items). The participantswere divided into four age groups of 3, 4, 5, and 6-year olds.
The production task was presented to another group of 44 children (range 3;1-6;8, 20 of them were girls). This group was
divided into the same four age groups.

For Hebrew, the comprehension task included 54 children aged 2;4-6;7, 28 of themwere girls. This groupwas divided into
5 age groups: 2, 3, 4, 5, and 6-year olds. The production task included 60 children aged 2;4-6;7, 29 of them were girls. This
group was divided into the same 5 age groups as well. See Table 1 for participant distribution and details on the age groups.

To allow for direct comparison between comprehension and production on the individual level, 50 of the Hebrew-speaking
childrenparticipated inboth tasks. Thesewereall the childrenwhoparticipated in theHebrewcomprehension taskexcept for2
of the three-year-olds and 2 of the five-year-olds. (See Table 1 for the childrenwho participated in the comprehension task, the
onlydifferenceswere that theagesof the three-year-oldswhoparticipated inboth taskswere3;1-3;9,M = 3;4,SD = 0;3, and the
five-year-olds age range was 5;2-5;10, M = 5;6, SD = 0;3). The children who were tested for both comprehension and
production between the ages of 2 and 5 were tested in two sessions with one week between them, half of the children were
tested with the production task first, and half with the comprehension task first. The 6-year-olds took both tests on the same
day, with a break between them, again, half of them had the comprehension task first and half had the production first.

3. Results

The main findings are that German children show adult-like interpretation of pronouns and reflexives after age 4, and
that, symmetrically, they also do not produce pronouns in the reflexive condition. Hebrew-speaking children, on the other
hand, clearly show non-adult-like pronoun interpretation until the age of 6. Importantly, they also make errors on the
reflexive items in the elicitation task, using a pronoun instead of a reflexive.

3.1. German results

The German results, presented in Tables 2 and 3 and in Fig. 5, show that German children do not exhibit the pattern of
pronoun interpretation problems that has been reported, for example, for English and Dutch. German children as young as 4
already do not have problems in the comprehension of either pronouns or reflexives. Three-year olds domake some errors on
the comprehension task, but bothwith reflexives andwith pronouns, hence they also do not exhibit the typical pattern. Even
the three-year-olds did notmakemany errors: 8 of themmade 2 or less errors in the pronoun condition, and 7 of themmade
2 or less errors in the reflexive condition.
Table 2
German: number of participants who performed above chance in the comprehension of reflexives and pronouns, and the groups’ percentage correct.

Participants above chance/number of participants %Correct

Reflexive Pronoun Reflexive Pronoun

3;3-4;2 4/12 6/12 74% 79%

4;3-6;3 32/32 32/32 97% 97%

Please cite this article in press as: Ruigendijk, E., et al., Symmetry in comprehension and production of pronouns: A
comparison of German and Hebrew. Lingua (2010), doi:10.1016/j.lingua.2010.02.009

http://dx.doi.org/10.1016/j.lingua.2010.02.009


Fig. 5. Percentage correct on picture selection by German children aged 3, 4, 5, and 6.

Table 3
Results of the production tests in German: percentage responses of the various types per each age.

Age Reflexive target Pronoun target

Reflexive Pronoun DP Omission No

response

Other

description

Pronoun Reflexive DP Omission No

response

Other

description

3 49.0 1.0 8.3 9.4 3.1 29.2 39.6 8.3 3.1 22.9 2.1 24.0

4 83.0 1.1 2.3 0 0 13.6 54.5 4.5 12.5 9.1 1.1 18.2

5 83.0 2.3 1.1 0 0 13.6 76.1 0 9.1 6.8 0 8.0

6 92.5 0 3.8 0 0 3.8 57.5 5.0 23.8 10.0 0 3.8

Target responses appear in bold. The shaded column is the most relevant type of error—using a pronoun with a local antecedent.
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In fact, in our data, from age 4;3, all the German-speaking children performed either flawlessly or with a single error on
both the reflexive and the pronoun conditions, namely, all of them were above chance, as shown in Table 2. (The table
presents percentages correct and the number of children who performed above chance – 7 or 8 out of the 8 items – before
and after age 4;3).

The German-speaking children showed similar performance on reflexives and pronouns at each of the ages tested: t(8)
= 0.63, p = .54, t(16) = 1.38, p = .19, t(13) = 0, p = 1, t(3) = 2.32, p = .10, for the 3, 4, 5, and 6 year olds respectively.8 Their
performance improved from age 3 to age 4 on both reflexives and pronouns (marginally significant for the reflexives,
U = 47.5, p = .06, and significantly for the pronouns, U = 30.5, p = .007). After age 4 (or more specifically for the group tested,
age 4;3), their performance on both reflexives and pronouns no longer changed. They did not show a significant difference
between the performance of the 4- and the 5-year olds on either reflexives (U = 98, p = .21) or pronouns (U = 106.5, p = .32),
and no difference between the performance of the 5- and the 6-year olds on either reflexives or pronouns (t(16) = 0.36,
p = .36 for both comparisons).

Symmetrically, as can be seen in Table 3, they also hardly ever produced pronouns in the reflexive condition. Recall, that
this is the crucial condition for testing the symmetry question: they did not assign a local antecedent to pronouns, neither in
comprehension nor in production.

As shown in Table 3, not all the responses to the elicitation task were target-like. Crucially, however, the non-target
responses hardly ever included using the reflexive instead of the pronoun. The non-target responses did include answers that
could be ascribed to the nature of the task, such as the ‘‘other descriptions’’, which occurred mainly in the youngest groups,
and to difficulties related to discourse demands, which reflected in object omissions and the use of full DPs instead of
pronouns.

3.2. Hebrew results

The acquisition of Hebrew pronouns shows a pattern that is completely different from German, in both comprehension
and production. In comprehension, as shown in Fig. 6, whereas Hebrew-speaking children understood reflexives from age 4,
they only started to show mastery of pronoun interpretation when they were six years old. With respect to reflexives, as
8 Because most of the 3-, 4- and 5-year old participants had exactly the same performance on pronouns and reflexives, the analysis included too many

ties, and aWilcoxon analysis could not reach significance anyway, and therefore a t-testwas used. A t-testwas also used for the comparison of the 5- and the

6-year-old participants, because of the small number of 6-year old participants, which did not allow the use of the Mann-Whitney test.

Please cite this article in press as: Ruigendijk, E., et al., Symmetry in comprehension and production of pronouns: A
comparison of German and Hebrew. Lingua (2010), doi:10.1016/j.lingua.2010.02.009

http://dx.doi.org/10.1016/j.lingua.2010.02.009


Table 4
Hebrew: number of participants who performed above chance in the comprehension of reflexives and pronouns, and percentage correct in each age group.

Participants above chance/number of participants %Correct

Reflexive Pronoun Reflexive Pronoun

2 1/7 1/7 65% 65%

3 7/12 4/12 74% 66%

4 11/11 3/11 93% 68%

5 14/14 4/14 95% 65%

6 10/10 7/10 95% 83%

Fig. 6. Comprehension of pronouns and reflexives in Hebrew.
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shown in Table 4, from age 4 all the Hebrew-speaking children perform above chance, with no significant difference between
the 4- and the 5-year olds, or between the 5- and the 6-year olds (U = 87.5, p = .29;U = 71.5, p = .48, respectively). The finding
that from age 4 they started understanding reflexives was also reflected in the fact that a significant difference was found
between the 3- and the 4-year-olds, U = 102, p = .01. The good comprehension of reflexives in Hebrew is in line with an
earlier study by Grodzinsky and Kave (1993/1994), who tested the comprehension of reflexives in Hebrew using a sentence-
picture verification task, and reported good performance, at least for the children aged 5-6.

The pronoun comprehension in Hebrew showed a very different pattern of comprehension from the reflexives. Not even
all six year olds performed above chance level on pronoun interpretation, as shown in Table 4. There was no significant
difference between the 3- and the 4-year olds with respect to pronoun comprehension, and no difference even between the
4- and the 5-year olds (U = 70.5, p = .40; U = 74, p = .44, respectively). The 6-year olds understood pronouns significantly
better than the 5-year olds, U = 103.5, p = .03.

This pattern, of reflexives being acquired around the age of four, and pronouns being acquired around age six, is also
reflected in pairwise comparisons between reflexives and pronouns: No difference exists yet between reflexives and
pronouns at age 3, an age inwhich Hebrew-speaking children still perform poorly on both, T = 22, p = .18. Then, at ages 4 and
5, the comprehension of reflexives was significantly better than the comprehension of pronouns (T = 4, p = .003; T = 0,
p < .001, for ages 4 and 5 respectively). At age six this difference diminishes, because of the relatively improved performance
on pronouns, and becomes only marginally significant, T = 5, p = .08.

The tendency of the Hebrew-speaking children to assign a local antecedent to pronouns in comprehension is
symmetrically manifested in their responses in the elicited production task. As shown in Table 5, Hebrew-speaking children
Table 5
Results of the production tests in Hebrew: percentage responses of the various types per each age.

Age Reflexive target Pronoun target

Reflexive Pronoun DP Omission No

response

Other

description

Reflexive

verb

Pronoun Reflexive DP Omission No

response

Other

description

2 15 26 0 15 17 24 4 69.6 0.0 7.1 3.6 7.1 12.5

3 42 31 0 6 6 12 2 69.6 0.0 3.6 12.5 1.8 12.5

4 80 11 0 2 3 4 0 86.7 1.7 4.2 1.7 1.7 5.0

5 69 20 0 0 1 6 2 89.3 0.0 4.5 3.6 0.9 1.8

6 70 13 0 0 0 10 3 91.3 0.0 2.5 3.8 0.0 2.5

Total 60.8 20.1 0.0 3.6 4.2 9.6 1.7 82.1 0.4 4.2 5.2 1.9 6.5

Target responses appear in bold. The shaded column is the most relevant type of error—using a pronoun with a local antecedent.
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of all ages, even the six year olds, produced pronouns in the reflexive condition. Examples for the use of a pronoun instead of a
reflexive are provided in (8) and (9).
(8)
9 It is int

a local ant

interesting

interpretat
10 Interes

in the othe

comprehen

Please
compa
Experimenter (presenting the picture-pair shown in Fig. 2, in which the bottom picture depicts a girl soaping
herself): Here the girl is soaping a giraffe. What does she do here?
Ro. 3;4: soaping her.
(9)
 Experimenter (showing a picture pair in which on top, a child is cleaning a teddy-bear, and below, the child
is cleaning himself): Here the boy is cleaning a teddy-bear. What does he do here?
Do. 6;3: cleaning him.
Apart from pronouns, some other non-target responses were given, including some ‘‘don’t know’’ responses and object
omissions, which occurredmainly in the youngest groups. The distribution of all types of responses to the reflexive condition
is shown in Table 5.

In the pronoun condition, reflexives were hardly ever used instead of pronouns. As in German, some other non-target
responses were produced, which, as shown in Table 5, includedmainly other descriptions and no responses, especially in the
younger age groups, and some full DPs and omissions, which occurred less frequently than in German.9 Crucially, none of
these responses included a wrong choice of antecedent. It should bementioned that both in Hebrew and in German, full DPs
were non-target for the task, but nevertheless grammatical.

3.3. Symmetry between comprehension and production at the single participant level

Another informative way to assess the symmetry between comprehension and production is to test performance of
individual participants and see whether the comprehension and production problems co-occur, namely, whether those
participants who still assign the local antecedent to a pronoun in comprehension are also those who use pronouns in the
reflexive condition in production. For this aim,we tested 50 of the Hebrew-speaking participants in both comprehension and
production. The results were very clear-cut: of the 50 children, 24 produced at least one pronoun in the reflexive condition.
All of these children, but one 2;8 girl, did not master comprehension of pronouns yet, as reflected in their choice of reflexive
pictures for sentences with pronouns on two or more items. Even within the six-year-old group, the symmetrical pattern
persisted - only two of the Hebrew-speaking six-year-olds produced a pronoun for a reflexive picture, and both of them did
not master pronouns in comprehension yet, as indicated by the fact that they still made errors of interpreting pronouns as
referring to the local antecedent.

Testing the other direction resulted in a similar convincing pattern, namely, 13 of the children showed mastery
of pronoun interpretation, performing either flawlessly or with a single error in the comprehension task (out of
the 12 sentences). None of these children used pronouns with a local antecedent in the production task (with the
exception of the same 2;8 year old girl10). Looking at the various age groups with this definition of mastery, only one of
the 3-year-olds showed mastery of pronoun interpretation. He produced no pronoun in the reflexive picture condition.
The 4-year-olds included 2 children who showed mastery, none of them produced a pronoun for a reflexive situation.
The exact same pattern held for the two 5-year-olds who mastered pronoun comprehension, and for the seven 6-year
olds who mastered pronoun interpretation—none of them produced even a single pronoun to describe a reflexive
picture.

3.4. Summary—direct comparison of German and Hebrew in comprehension and production

Fig. 7 provides a direct comparison between German and Hebrew with respect to the comprehension of pronouns and
reflexives in ages 4 and 5, the ages that demonstrate the asymmetry between the languages and between the pronominal
elements most clearly; Fig. 8 describes the production of pronouns in the reflexive condition in the two languages. These
figures indicate a clear difference between the languages: German-speaking childrenmaster the comprehension of pronouns
already at age 4, whereas Hebrew-speaking children allow local antecedents in pronoun interpretation up to age 6. Crucially,
this pattern is symmetrically reflected in their production: German-speaking children do not produce pronouns with a local
antecedent, and Hebrew-speaking children do.
eresting to note that whereas it were the Hebrew children who showed the erroneous responses which included the production of a pronoun for

ecedent, they had considerably less omissions and DP responses in the pronoun condition as compared with the German children. This is

and deserves further research, as it is another aspect of German patterning with (Romance) clitic languages that do not show a pronoun

ion problem, but do show object clitic omissions.
tingly, as all the participants were tested for pronoun comprehension with two additional conditions, we could examine this girl’s performance

r conditions. She performed at chance on the other two pronoun comprehension conditions, indicating that she did not master pronoun

sion yet, hence explaining her use of pronouns in production.
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Fig. 8. Pronouns produced in the reflexive condition in German and Hebrew.

Fig. 7. Comprehension of reflexives and pronouns in German and Hebrew 4- and 5-year-olds.
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4. Discussion

Our results indicate a clear symmetry between comprehension and production of pronouns in language acquisition.
When children allow for local coreference of the pronoun in transitive sentences in comprehension, they do so in production
as well, as the Hebrew data show. When children do not allow for local coreference in comprehension, as in German, these
errors do not occur in production either. Thus, what has been reported as an example of asymmetry is in fact a clear case of
symmetrical development.

All theGermanchildrenwhowereolder than4;3showedmasteryof the interpretationandproductionofbothreflexivesand
pronouns. Each of the children performed flawlessly orwith only a single error in the sentence-picturematching taskwith the
pronouns, and they did not use pronouns to describe situations that targeted a reflexive in the elicitation task. Hence, the
performance of the German-speaking children with respect to pronoun comprehension and production was symmetrically
good.11 Hebrew children also showed a symmetrical performance in comprehension and production, but in this case, the
performancewasnon-adult-like. Inmarked contrast to theGerman children, the 4- and the 5-year-old, and even someof the 6-
year-old Hebrew-speakers show the classical delay in pronoun comprehension, allowing a local antecedent for the object
pronoun in the sentence-picture matching task. This delay is also symmetrically reflected in their pronoun production:
Hebrew-speaking children use pronouns to describe reflexive actions, namely, produce pronouns with local antecedents.

The symmetry is also shown in an analysis at the individual child level: the analysis of 50 Hebrew children who
participated in both the comprehension and production tasks indicated that the children who did not master pronoun
comprehension also used pronouns to describe reflexive actions in the production task and vice versa (with one exception).

From age 4, reflexives in both languages yielded good comprehension, and when reflexives were used, they were used
correctly to refer to the local antecedent.
11 Three-year-old German children domakemistakes in the interpretation of pronouns, but most of themmake only few errors, and their comprehension

of reflexives is not adult-like either at this age, so we cannot speak of a typical delay of principle B effect in German at this age either.
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A study that tested comprehension and production of Dutch pronouns by Spenader et al. (2009) replicated earlier results
on comprehension in Dutch, showing that 4- to 6-year-old children sometimes (68%) interpret pronouns locally. Spenader
et al.’s study also examined production in the same children, using a picture description task, administered after the
comprehension task. Although the participants in their study still sometimes used pronouns in the reflexive conditions, they
did so to a lesser extent than the Hebrew-speaking children in our study.12 Recently, there have been discussions on the type
and structure of the task that should be used to test children’s ability to comprehend pronouns (e.g., Conroy et al.,
unpublished data; Spenader et al., 2009). It has been suggested that a truth value judgment task reflects the child’s
knowledge of the relevant grammatical principles, whereas the results of a picture selection task can, strictly speaking, only
be interpreted as an indication of the child’s preferred interpretation (e.g., Crain and Thornton, 1998). Note that these
considerations hold for production aswell. A child’s production, regardless of the task used, always reflects choice and hence,
a preference between possible productions. For example, a child can prefer to avoid a certain element or structure, even if she
has the knowledge to produce it, or to use one of two possible elements that are both allowed by her grammar. Therefore, to
test for asymmetry between production and comprehension it is better to use a comprehension test that is comparable to the
production test, in that it also reflects preference. In this respect, the picture selection task that we have used, in which the
child is given a certain sentence and has to indicate which interpretation is preferred, might be better suited to test for
symmetry between comprehension and production.

Spenader et al. (2009) tested comprehension using a truth value judgment task, in which the children had to judge
whether a spoken sentence was correctly depicted in a single picture. Thus, another possible explanation for the
apparent asymmetry in their data, more specifically for the fact that they found comprehension is less target-like than
production, is the task that was used. The Dutch children tested in Spenader et al. (2009) performed 68% correct on the
condition that was similar to ours in comprehension, and 86% correct on the parallel condition (i.e., reflexive) in
production, hence arguing for an asymmetry. It has been shown, though, that truth value judgment may result in about
20% lower performance than picture selection (e.g., Baauw and Zuckerman, 2009), which would mean that we might
even interpret the results of Spenader et al. as a symmetry rather than an asymmetry. We can carefully assume that the
children’s performance would have been considerably better on a picture selection task (see results by Baauw and
Zuckerman, under review; Vasić, 2006, who found around 80% correct scores on picture selection tasks). As these data
show, task effect is a very important aspect in the discussion of the symmetrical or asymmetrical acquisition of certain
elements or structures.

Thus, two findings need a theoretical explanation—one is the symmetry between comprehension and production, the
other is the asymmetry between German and Hebrew. The symmetry between comprehension and production can be
naturally explained on the basis of Reinhart (1983) suggestion that there are two types of referential dependencies that
can be established between a pronoun and its antecedent. One type of dependency is variable binding (governed by the
binding principles), the other is coreference (governed by independent rules, e.g., discourse dependent rules, see
Reuland, 2001). In simple transitive sentences such as (10), variable binding between the pronoun ‘her’ and the local
subject ‘the fairy’ is ruled out by Principle B, stating that a pronoun is free in its governing category. What then needs to
be checked is whether coreference is possible between ‘her’ and ‘the fairy’. Grodzinsky and Reinhart (1993) suggest that
coreference is only allowed if the coreference interpretation results in a representation that can be distinguished from
the variable binding representation (Rule I for Intrasentential Coreference: NP A cannot co-refer with NP B if replacing A
with C, C a variable A-bound by B, yields an indistinguishable interpretation). In (10) the interpretations that result from
variable binding and coreference are indistinguishable and hence and a local interpretation of the pronoun ‘her’ is ruled
out by Rule I as well. Two examples in which a coreference interpretation between the pronoun and the local
antecedent is possible are provided in (11) (see Grodzinsky and Reinhart, 1993, and Grodzinsky et al., 1993 for more
examples).
(10)
12 A possib

difference ye

and method

Please c
compari
*The fairy and the girl met, and then the fairy pinched her.
(11)
 a.
le source

t. More cr

ology, wo

ite this
son of G
David and I have a lot in common. We are both in love with him. (Grodzinsky et al., 1993)
b.
 That must be John. At least he looks like him. (Chien and Wexler, 1990)
Non-adult-like comprehension in children is then, as Grodzinsky and Reinhart (1993) argue, the result of children’s limited
processing capacity, which does not allow them to compute and compare the two representations, which is why they cannot
executeRule I. This results in their inability to rule out coreference, leading to the acceptanceof a local antecedent forpronouns.

The same processing limitation could also result in a failure to rule out coreference in production, and hence, lead to the
use of a pronoun for a reflexive action, even in contexts that do not differentiate the coreferential from the variable binding
interpretation. The process leading to such incorrect production would be the following: to establish referential
dependencies we have two elements available: reflexives and pronouns. Now assume that the child has limited resources.
of difference between the studies could be the difference in the elicitation technique. We do not have a full explanation for this

oss-linguistic comparisons of both comprehension and production, preferably of the same children, using exactly the same material

uld be telling in this respect.
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Thatwouldmean that using the pronoun for a local antecedent is not ruled out immediately by applying Rule I, and hence the
child has two elements available to refer to the local antecedent: reflexives and pronouns, and each of them can be chosen.13

Although in this article we were primarily concerned with symmetry between comprehension and production, it may be
interesting to examine what this line of thought can contribute to the asymmetry between German and Hebrew. It seems
that it might also be helpful in accounting for the absence of the typical Principle B effect in Romance, Norwegian, and
German. For these languages, it can be argued that accidental coreference is not (or only exceptionally) available. The better
performance of children in Romance languages has often been attributed to the fact that these languages have pronouns that
are syntactic clitics, which can occur VP-externally (Baauw, 2002; McKee, 1992) and only exceptionally allow accidental
coreference or guise creation (see Avrutin, 1994; Hamann et al., 1997; and Thornton and Wexler, 1999 for details), which
helps children in acquiring the relevant principles quicker than in languages like English and Dutch. This explanation does
not work for German and Norwegian, languages that do not have syntactic clitics. However, Norwegian and German have
another property that suggests that pronouns are less available for referring locally (see also Ruigendijk, 2008).
(12)
13 Note th

comprehens

correspondi

production,

operations (

investigation

antecedent)

the reflexive
14 This phe

the function

violation of t

explanation

Reuland (20

in German t

Condition ap

here to unde
15 Note tha

‘picture of (

(i) Ha-ye
(ii) Ha-ye

Please c
compari
a.
at we ext

ion. Reinh

ng interpr

the speak

i.e., contra

here as w

, reference

element
nomenon

al head of

he Chain

s of the EC

01) and su

he anapho

plies and

rstand al
t, althoug

him)self’ t

led hicig
led hicig

ite this
son of G
German:
end here the notion

art (2004) proposes

etations for one uttera

er ‘‘always knows whic

stive stress, quantifica

ell. In this case, a refe

set computation is stil

and the pronoun, and
is called the anti-subje

the clause. As a conseq

condition. With this ex

M effects mentioned i

ggests that in locative

r sich is obligatory’ (R

therefore pronouns in

l the fine-grained diffe
h there is no non-comp

ypes of sentences (i a

tmunot shel-o (the bo
tmunot shel acmo (th

article in press as
erman and Hebre
Der Junge stellt den Stuhl hinter sich/*ihn
b.
 Norwegian:
 Gutten satte stolen bak seg/*ham.
c.
 Dutch:
 De jongen zet de stoel achter zich/hem neer
d.
 English:
 The boy puts the chair behind himself/him
e.
 Hebrew:
 Ha-yeled sam et ha-kise *me’axorei acmo/me’axorav
As is shown in (12), in Dutch, English and Hebrew locative PPs pronouns can be used to refer to the local subject. In Dutch
and English pronouns and reflexives are even in non-complementary distribution in this structure. In German and
Norwegian this is not possible, a pronoun cannot be used here to refer to the subject ‘the boy’, only the reflexive is allowed.14

This suggests that in German and Norwegian (as in Romance languages) there is less ambiguous input with respect to the
pronoun.15

This might help the children to classify pronouns and reflexives correctly. That would mean that there is no (or at least
less) possibility to choose the local antecedent for the pronoun. Since the comparison of two interpretations is not necessary
to begin with, an adult-like comprehension and production is expected from a very young age. The difference found in the
current study between German and Hebrew can be readily explained on this basis—German has less option for a local
coreference interpretation available, hence children do not have to compute coreference against binding, and hence their
limited computation does not interfere. They choose the only option they have, both in comprehension and in production:
binding, which does not allow for local antecedents for pronouns. In Hebrew, coreference is an option, and hence, while the
computation is still limited, it can be chosen for comprehension and production.

The symmetry between the comprehension and production of pronouns and reflexives is of course not expected to be
limited to Hebrew and German. That is, languages with comparable pronominal systems are expected to show the same
pattern. Specifically, when testedwith the samematerial, Dutch and English children are expected to show the same pattern
as the Hebrew children, namely non target-like comprehension AND production for pronouns until children are
approximately 6 years old. Namely, we would expect children who accept a reflexive interpretation for pronouns to also use
pronouns to describe reflexive actions. In languages in which children do not accept a local antecedent for the pronoun, such
as Romance languages with object clitics, but also Norwegian, children are also expected not to use pronouns with local
antecedents in production.

To summarize, this study demonstrated a clear asymmetry between languages and between pronominal elements, but
not between comprehension and production,where a clear symmetrywas evinced at both the group and the individual level.
of reference-set computation of pronouns to include also sentence production, and not only sentence

that reference-set computation (i.e., an operation that includes comparing two derivations and their

nce, which is needed for – among other things – pronouns) affects comprehension processes only, because in

h meaning he or she intends’’ (Reinhart, 2004:136). Although we think this approach may be right for many

tional scope), we do not think that it holds for the production of pronouns in the types of sentences under

rence-set computation still has to be applied. Even if the speaker knows which meaning to express (i.e., local

l necessary to compute and choose the correct pronoun, as there are two options available for referring locally,

the speaker has to choose which of those forms reflects the intended meaning best.
ct orientation, which Hestvik and Philip (1999) explain by obligatory head movement of the pronoun at LF to

uence of this, the pronoun enters into a local structural relationwith the subject of the clause, which results in a

planation they can still follow Reinhart and Reuland’s (1993) Reflexivity theory, which has also been used for

n the introduction. The explanation for the German structure is slightly different. Ruigendijk (2008) follows

PPs, ‘a type of syntactic dependency V-P-complement is established obligatorily. This tallies with the fact that

euland, 2001:461). In this way, a chain can be formed between the subject and the P complement, the Chain

German locative PPs cannot refer to the subject antecedent. A closer cross-linguistic study is definitely needed

rences and similarities between the languages. This is, however, beyond the scope of this paper.
lementarity in locative PPs in Hebrew, since the reflexive pronoun cannot be used there, there is in so-called

nd ii).

y showed pictures of-him)
e boy showed pictures of himself)

: Ruigendijk, E., et al., Symmetry in comprehension and production of pronouns: A
w. Lingua (2010), doi:10.1016/j.lingua.2010.02.009
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Appendix A. Verbs used in the comprehension and production tasks

Hebrew comprehension German comprehension German and Hebrew production

Pronouns and reflexivesa Pronouns and reflexivesb Pronouns
Wet-mas (humans) Dress-mas Swing-mas

Shave-mas Hug-mas Dry-fem (towels)

Pinch-mas Tickle-fem Raise-mas

Lick-fem Wash-fem Blind (throw light to his eyes)-mas

Soap-mas Pet-mas Stab-mas

Dry-mas Take a picture-fem Wash-fem

Pronouns Put oil on someone-mas Hug-mas

Comb-fem Put-makeup-fem Pet-mas

Cover-fem Reflexives
Scratch-mas Lick-fem

Wet-mas (animals) Hug-mas

Hug-mas Put-makeup-fem

Clean-mas Clean-mas

Reflexives Cover-mas

Cover-mas Pet-mas

Wash-mas Wash-fem/soap-femc

Comb-mas Dry-mas (towels)/cut-hair-masd

Cut-hair-mas

Soap-fem

Pinch-fem

a The Hebrew comprehension test included 12 sentences with pronouns and 12 sentences with reflexives. The relevant conditions in the task were

presentedwith 18 pictures and verbs, 6 pictures and verbswere used for both the reflexives and the pronouns sentences, 6 usedwith the pronoun condition

only, and 6 used with the reflexive condition only. (These pictures were part of a large experiment that included 6 conditions, with 12 sentences each). Four

of the reflexive pictures appeared both in the Hebrew comprehension task and in the reflexive production task, none of the pronoun pictures appeared in

both.
b The German comprehension test included 8 pictures and verbs which were presented once with a reflexive and once with a pronoun.
c For this item we used the same picture in the two languages, but used two slightly different verbs.
d This item was tested using two separate pictures and two different verbs in the two languages, since the translation equivalents did not work equally

well in both languages.
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