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1. Research background 

Recent research on tasks able to identify Developmental Language Disorder 
(DLD) in bilingual children has focused on children between the ages of 5;6 and 
8;11. Tasks such as nonword and sentence repetition and others have been 
investigated and shown to provide diagnostic tools for bilingual populations in 
that age range (Armon-Lotem et al. 2015, Tuller et al. 2018 and others). Reliable 
tools for identifying language impairments in older bilingual children are still 
lacking, however. Since it is known that relative clauses, and object relatives in 
particular, are difficult in comprehension and production for children till about 
age ten and are particularly vulnerable in children with DLD, they might be good 
tools to identify impairments in older, school-age children. Additionally, such 
tasks can broaden our understanding of the developmental trajectory of bilingual 
children. We ultimately aim to investigate four groups of children, monolingual 
typically developing children (Mo-TD), bilingual typically developing children 
(Bi-TD), and the corresponding groups of children with DLD. In the present study 
we investigate how ten Bi-TD children (mean age 9;4) compare to their Mo-TD 
peers (mean age 9;11). Specifically, our study addresses the comprehension and 
production of relative clauses in bilingual German-Arabic typically developing 
refugee children.  

The paper is structured as follows: Section 2 provides an overview of the 
theoretical background. Section 3 introduces the participants and the three 
experimental relative clause tasks we ran: a comprehension task, an elicitation 
task, and a sentence repetition task. Section 4 presents the results. Finally, section 
5 discusses the results and finishes with an outlook for further research. 
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2. Theoretical background 

Research on the acquisition of relative clauses (RCs) by monolingual children 
with typical language development has revealed that object relative clauses are 
difficult for young children across languages (Friedmann et al. 2009). Both object 
(OR) and subject relative (SR) clauses involve movement, embedding, and 
recursion, which typically developing children acquire relatively early. ORs, 
however, can also involve a lexical subject DP intervening between the relative 
head and its gap-site as in (1). The latter property has been invoked to explain the 
difficulty in production and comprehension of ORs by Friedmann et al. (2009), 
Hamann & Tuller (2015) and others. According to the Relativized Minimality 
account proposed by Friedmann et al. (2009), the grammatical feature [+NP] will 
act as an intervener for children but not for adults, who have no difficulty with 
AB…B…<AB> movement configurations, see Rizzi (2013, 2018). 
 
(1) Show me the cow that the lion is wetting  <the cow> 
                      +R, +NP      +NP                 +R, +NP   

Such difficulties with ORs have been found cross-linguistically. Ruigendijk 
& Friedmann (2017) show that monolingual German children comprehend ORs 
well at age eleven, whereas SRs are acquired already at age seven, confirming the 
observed subject-object asymmetries. It has also been shown that mismatches in 
grammatical features driving movement, such as number mismatches, facilitate 
comprehension of ORs (Adani et al. 2014, Belletti et al. 2012), whereas the role 
of case marking is still debated (Arosio et al. 2012, Biran & Ruigendijk 2015, 
Friedmann et al. 2017). In our work, we investigate both comprehension and 
production of relative clauses. We constructed our comprehension task so that 
both, the influence of number mismatches and case marking, can ultimately be 
investigated. In the present study we pay more attention to the avoidance 
strategies employed in the production of ORs, however.  

We investigate production longitudinally in two tasks, an adaptation of the 
elicited production task known as ADIF (Novogrodsky & Friedmann 2006), and 
a sentence repetition task. Whereas sentence repetition does not easily allow 
avoidance through completely different structures, avoidance strategies have 
often been observed when the ADIF-paradigm was used for elicitation. In both 
production tasks, children have been observed to produce an SR including a role 
reversal instead of the targeted OR. In the ADIF-paradigm, cases of role 
preservation by the use of resumptive pronouns have been reported for Hebrew 
by Friedmann et al. (2009), whereas passives (and causatives) are used massively 
by adults and children in French, Italian and German (Delage et al. 2007, Belletti 
& Rizzi 2012, Contemori & Belletti 2014, Hanke 2014). We are particularly 
interested in the performance of bilingual children on SRs and ORs, whether they 
show basically the same profiles as monolinguals, and whether they will use the 
same avoidance strategies as monolingual children.  
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On the background of linguistic theory and the findings described above, we 
formulate three research questions about our school-age group of Bi-TDs (AoO > 
5;0). We investigate research questions 2 and 3 longitudinally. 

 
Research Question 1. Do Bi-TDs comprehend subject and object relative 
clauses in a picture selection task? 
 
Research Question 2. Are Bi-TDs able to produce subject and object relative 
clauses in elicitation; are there avoidance strategies regarding intervention? 
 
Research Question 3. Are Bi-TDs able to accurately repeat subject and object 
relative clauses in sentence repetition; does accuracy depend on intervention? 

3. Method 
3.1. Participants 

We tested 10 typically developing school-age German-Arabic bilingual 
refugee children (Bi-TD) and 10 typically developing German monolingual 
controls (Mo-TD), see Table 1. All bilingual participants were first exposed to 
German upon their arrival in Germany at an age > 5;01. In the bilingual group, 
elicited production and repetition of RCs were administered at two time points, 
T1 (mean Length of Exposure (LoE): 23 months) & T2 (mean LoE: 37 months) 
with an interval of ≥ 12 months, whereas comprehension of RCs was assessed 
only at T2. For comprehension, only 8 of the 10 Mo-TDs participated in the test. 

Table 1. Participants 

Group N Age at T1 
(y;m) 

Age at T2 
(y;m) 

LoE at T1 
(months) 

LoE at T2 
(months) 

Bi-TD 10 9;4 
(7;9 - 11;6) 

10;5 
(8;7 - 13;1) 

23 
(18 - 29) 

37 
(31 - 43) 

Mo-TD 10/8 9;11 
(7;3 - 13;0) 

N/A 119 
(87 - 156) 

N/A 

3.2. Tasks and procedures 
3.2.1. Relative clause comprehension task 

Our comprehension task is a picture selection (character-selection) task as 
illustrated in Figure 1. Here picture A illustrates the wrong agent, B is correct, C 
shows role reversal, and D is the wrong action. For creating the test items, we 
adapted a subset of the pictorial stimuli used in Schouwenaars et al.’s (2018) study 

1 Two of the bilingual children already had an age of 10;0 upon their arrival in Germany. 
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on wh-questions to fit relative clause comprehension and created items testing the 
following factors: Relative clause type (SR vs. OR); Number (sg, pl); Case (on 
relative pronoun vs. on embedded DP). 

This design necessarily leads to manipulation of gender in German (a pure 
number condition cannot involve masculine singular nouns, which always show 
unambiguous case marking). This might have added difficulties for bilinguals, 
which we will evaluate in future work. There were 14 conditions with 4 items per 
condition. The task started with a warm-up phase in order to ensure the children’s 
familiarity with the characters and the actions. Children were shown 4 pictures 
followed by a request from the experimenter to point to the correct character in 
one of the pictures (depending on test condition), see Figure 1. The experimenter 
noted down which picture the child pointed to. An evaluation of the child’s 
responses was done later. Administration of the task took about 20 minutes. This 
task was administered only at T2. In this study we concentrate on the factor of 
intervention, i.e. on “type of relative clause”.  

A B

C D

 

Zeig mir den Panda, den die Maus wäscht.
‘Show me the panda that the mouse is washing.’

Figure 1. Example item from the relative clause comprehension task 
 
3.2.2. Relative clause elicitation task  

Our elicited production task followed the ADIF-paradigm (relative clause 
elicitation in a preference task, COST Action 33, Friedmann & Novogrodsky 
2006). The test items were devised to elicit either subject or object relative 
clauses. The child was orally presented with little scenarios involving two 
children performing (subject condition) or undergoing the effect of (object 
condition) different actions. The child was then asked which of the two children 
he or she would rather be, as exemplified in (2). 
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(2) Example item (object condition) 
Es gibt zwei Jungs. Die MUTTER umarmt einen Jungen und die TANTE umarmt 
einen Jungen. Welcher Junge möchtest du lieber sein? 
‘There are two boys. The MOTHER is hugging a boy and the AUNT is hugging 
a boy. Which boy would you rather be?’ 
A: Ich möchte lieber der Junge sein, den      die Mutter  umarmt. 
     I     want     rather the boy    be     whoacc the  mother hugs 
    ‘I would rather be the boy who the mother is hugging.’ 

The test consisted of 20 items, 10 eliciting subject and 10 object relative 
clauses. There were two versions of the test, one involving girls, the other one 
boys, which were used in accordance with the gender of the child. Children were 
not penalized for using feminine pronouns to reference neuter Mädchen (girl) 
because this is acceptable in colloquial German. The test furthermore included the 
factors reversibility (reversible, irreversible) and disambiguating element 
(subject, verb, object). For the purposes of the current study, only global 
performance on subject and object relatives was considered.2 
 
3.2.3. LITMUS sentence repetition task (SRT) 

Relevant sentences were extracted from the German LITMUS-sentence 
repetition task (see Hamann et al. 2013, Hamann & Abed Ibrahim 2017) and rated 
separately. In order to be able to judge whether it is the non-canonical word order 
or the intervention of a lexical DP which plays a role, we contrasted SRs with 
ORs, but also ORs with and without intervention. Crucially, ORs with 
intervention had a lexical DP subject in the relative clause, see (3), whereas ORs 
without intervention had a pronoun subject, see (4).The whole task has 45 items 
with 3 items per condition, takes about 10 minutes and is administered via a child 
friendly Power Point Presentation. We extracted 3 repetitions of SRs, 3 repetitions 
of OR +intervention and 3 repetitions of OR –intervention for each child. 

 
(3) German OR +intervention 
Ich sehe den    Roboter, den     der       Bäcker malt. 
I     see   theacc  robot      whoacc thenom   baker    paints 
‘I see the robot who the baker is painting.’ 

 
(4) German OR –intervention 
Die  Hexe sieht den    Raben, den      sie   gerne mag. 
The  witch sees theacc   raven   whoacc she  part.  likes 
‘The witch sees the raven who she likes.’ 

2 If production of case is difficult for bilinguals, the test design might disadvantage boys 
(Ruigendijk. p.c.) as only masculine nouns, such as Junge (boy), require differentiating 
between nominative and accusative on determiners and relative pronouns. The design tried 
to balance this by involving more female characters in the conditions for boys. 
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4. Results 
 

IBM SPSS 26 (IBM Corp. Released, 2019) was used to conduct statistical
analyses. All data of all experiments were analyzed with non-parametric tests 
because normality assumptions were violated in every case (Shapiro Wilk test, all 
p < 0.05). 
 
4.1. Relative clause comprehension 

We first present the results of the comprehension task. As can be seen in 
Figure 2, performance on subject relatives was near ceiling for both Mo-TDs 
(96.4%) and Bi-TDs (97.8 %). Mo-TDs also performed well on object relatives 
(87.5%), while Bi-TD’s performance was at 73.2%. 

 

* 

0

20

40

60

80

100

Subject Object Subject Object

Bi-TD_A Mo-TD

% correct responses

 
Figure 2.  Results of comprehension task (% mean rate of correct responses) 
 

In the between-group analysis, a Kruskal-Wallis test revealed no significant 
differences for both test conditions: SR (H = 0.8, p = 0.371), OR (H = 1.283, p = 
0.257). In the within-group analysis, however, a significant difference emerged 
between subject and object relatives for the Bi-TD group as shown by a Wilcoxon 
Sign Ranked test (Z = - 2.776, p < 0.05). Within the Mo-TDs, there was no 
significant effect of test condition on performance (Z = - 1.473, p = 0.141).  

The combination of significant within-group effects and lack of between-
group effects on object relatives required further inspection. In Figure 3 the 
individual performance of each child on object relatives is given. While 8/10 
bilinguals perform on par with the Mo-TDs, two bilingual children (047321 and 
048321) show floor effects with only 7% and 14% correct performance, i.e. more 
than two standard deviations below the group mean. If these two children are 
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excluded from the analysis, a new group mean of 88.9% emerges, which 
resembles monolingual performance and is no longer significantly different from 
the Bi-TDs’ performance on subject relatives (Wilcoxon Sign Ranked test: Z =      
-1.687, p = 0.092). The two outliers were also set off from the rest of the bilingual 
sample in terms of Age of Onset of exposure to L2-German, which was the highest 
of the group at 10;0 years and LoE (37 mo. At T2), which was the shortest in the 
group. We will return to this in the discussion. 

Figure 3.  Bi-TDs’ individual performance on object relatives  
 
4.2. Elicited production of relative clauses 

 
We next turn to production. Results of the elicited production task show a 

clear asymmetry between performance on SRs and ORs (see Figure 4). At T1, Bi-
TDs scored 51.6% on SRs but only 13.3% on ORs. At T2, there was a large 
increase in performance on SRs (83.5%) while this remained about the same for 
ORs (13.75%). Mo-TDs were at ceiling on SRs (97.8%) and scored 26.7% on 
ORs. In the within-group analyses, a Friedman test revealed a significant effect of 
test condition on performance for Bi-TDs at both test points (χ2 = 18.652, p < 
0.001) as well as for Mo-TDs (χ2 = 9.0, p < 0.05). 

For Bi-TDs, a Wilcoxon Sign Ranked test showed a significant difference 
between subject and object relatives at both T1 (Z = -2.866, p < 0.05) and T2 (Z 
= -3.115, p < 0.05). Between the two testing points, there was a significant 
difference in performance on subject relatives (Z = -2.521, p < 0.05) but not on 
object relatives (Z = -0.423, p = 0.672). For Mo-TDs a Wilcoxon Sign Ranked
test showed a significant difference between subject and object relatives (Z =
-2.667, p < 0.05). 
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Figure 4.  Results of elicited production task 
 

In the between-group analysis, at T1 a Kruskal-Wallis test revealed a 
significant effect of group on performance for subject (H = 7.519, p < 0.05) but 
not for object relatives (H = 0.746, p = 0.388). A Mann-Whitney U test showed a 
significant difference between Mo-TDs and Bi-TDs on subject relatives (U = 
15.500, p < 0.05, r = 0.613). Likewise, at T2, a significant effect of group was 
observed for performance on subject relatives (H = 4.621, p < 0.05) but not for 
object relatives (H = 1.304, p = 0.253). Again, a Mann-Whitney-U test showed a 
significant difference between Mo-TDs and Bi-TDs on subject relatives (U = 
78.500, p < 0.05, r = 0.481). 

In Figure 5, the results of the elicitation task are given again, this time with 
passive relative clause responses on the object condition included. Passive 
responses were rare among Bi-TDs at T1 (6.67 %) and T2 (10.42) but frequently 
given by Mo-TDs (50.3%). 
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Figure 5.  Results of elicited production task (passives included) 
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When passives were treated as target-like responses for ORs, Bi-TDs scored 
20% at T1 and 24.2% at T2 while monolinguals reached 77%. In the within-group 
analysis, for Bi-TDs, a Wilcoxon Sign Ranked test showed a marginally 
significant effect for condition on performance at T1 (Z = -1.956, p = 0.05), and a 
significant effect at T2 (Z = -2.499, p < 0.05). For Mo-TDs, there remained a 
significant difference between subject and object relatives (Z = -2.383, p < 0.05). 

In the between-group analysis, at T1, a Kruskal-Wallis test showed a 
significant effect of group on performance on object relatives (H = 10.711, p < 
0.05) and a Mann-Whitney U test showed a significant difference between Mo-
TD and Bi-TD (U = 7.000, p < 0.001, r = 0.732). Likewise, at T2, a significant 
effect of group on performance was shown by a Kruskal-Wallis test (H = 6.005, 
p < 0.05) and a significant difference between Mo-TD and Bi-TD was shown by 
a Mann-Whitney test (U = 18.000, p < 0.05, r = 0.522). 

We now turn to the error analysis. Figure 6 shows the types of errors made 
by Bi-TDs on object relatives at T1. The most typical errors at T1 were 
monoclausal responses (24.6%), i.e. the children producing only a main clause 
response without any embedding. These were followed by subject relative clauses 
(17.5%) and other types of erroneous relatives (13.8%) which often had 
ambiguous case marking.  
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Figure 6.  Error types of Bi-TDs on object relatives at T1 
 

Relative clauses with a resumptive element also occurred quite frequently, at 
13.3%, see (5) for an example. Less frequently, mere sentence fragments were 
produced (7.5%). There was very little use of passive relative clauses (6.7% as 
opposed to 50.3% among monolinguals). 
 
(5) Ich will  der Junge sein, der        ihn  sein Opa      umarmt. 
     I     want the  boy   be     whonom  him  his  grandpa hugs 
     ‘I want to be the boy who his grandpa hugs him.’ 
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Figure 7.  Error types of Bi-TDs on object relatives at T2 
 

Bi-TDs’ error types on object relatives at T2 are displayed in Figure 7. At T2, 
the by-far most frequent errors are relative clauses with a resumptive element 
(25.4%, see (5)). Monoclausal responses declined in frequency but are still the 
second-most frequent error type (18.3%). Substitution by a subject relative is also 
still common (15.4%) while the use of passive relatives slightly increased 
(10.4%), but still lags behind monolinguals. Error types, which were not attested 
at T1, included relatives with wo (where) in place of the relative pronoun (7.5%) 
as well as the use of a coordination structure in place of the relative clause (5.8%) 
at T2. Other types of erroneous relatives became very infrequent (3.3%) and 
sentence fragments virtually disappeared (0.83%).  
 
4.3. Repetition of relative clauses 
 

We now ask whether a repetition task confirms our previous findings and 
what its design can add. Figure 8 shows the results of the Sentence Repetition 
Task. At T1, Bi-TDs performed at 50% on SRs, 33.3% on ORs –intervention and 
30% on ORs +intervention. At T2, performance increased to 76.7% for SRs, 
53.3% for ORs –intervention and 40% for ORs +intervention. Mo-TDs scored 
96.6% on both SRs and ORs –intervention and 50% on ORs +intervention. 

Within-group analysis revealed a significant effect of test condition on 
performance for Mo-TDs as shown by a Friedman test (χ2 = 10,800, p < 0.05). A 
Wilcoxon Sign Ranked test showed no significant difference between SRs and 
OR –intervention (Z < 0.001, p = 1.0). There was; however, a significant 
difference between SR and OR +intervention (Z = -2.232, p < 0.05) as well as 
between OR –intervention and OR +intervention (Z = -2.264, p < 0.05). Within 
the Bi-TD group, a Friedman test showed no effect of test condition on 
performance at T1 (χ2 = 2.240, p = 0.326) and T2 (χ2 = 5.034, p = 0.081). 
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In the between-group analysis for T1, a Kruskal-Wallis test showed a 
significant effect of group on performance for SR (H = 8.495, p < 0.05) and OR 
–intervention (H = 10.078, p < 0.05), but not for OR +intervention (H = 0.968, p 
= 0.325). A Mann-Whitney U test showed a significant difference between Bi-
TDs and Mo-TDs for SRs (U = 15.000, p < 0.05, r = 0.652) as well as for OR
–intervention (U = 67.000, p < 0.05, r = 0,710), but not for OR +intervention (U =
38.000 Z = -0.984, p = 0.393). At T2, a Kruskal-Wallis test showed a significant
effect of group on performance for OR –intervention (H = 5.765, p < 0.05), but 
neither for SR (H = 2.540, p = 0.111) nor for OR –intervention (H = 0.253, p = 
0.615). A Mann-Whitney test revealed a significant difference between Bi-TDs 
and Mo-TDs for OR –intervention (U = 23.000, p < 0.05, r = 0,537). 
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Figure 8.  Results of Sentence Repetition Task (SRT)  
 
Typical error-types found for Bi-TDs on SRs at T1: relative pronoun omission 
(26.7% of responses), as in (6a), and case marking errors (16.7%), as in (6b). 
 
(6) Target: Ich sehe den Vogel, der       den    Pinguin weckt. 

    I     see   the  bird     whonom theacc  penguin wakes-up 
   ‘I see the bird who wakes up the penguin.’ 
 

(a) A: Ich seh den Vogel, _ der Pinguin weckt 
     I     see  the  bird    _ thenom penguin wakes-up 

 
(b) A: Ich seh den Vogel, den     den    Pinguin  weckt 

     I     see the  bird     whoacc theacc  penguin wakes-up 

On ORs –intervention, case errors (30%) were the most frequent error type 
at T1. On ORs +intervention, case errors (6b) were rarer (10%,) while production 
of subject relatives was the most frequent error type (30%). 
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Similar to T1, the remaining errors on SRs were mostly case errors (13.3%). 
On ORs –intervention, case errors persisted as the most frequent error type as well 
(20%). On ORs +intervention, case errors almost disappeared, while substitution 
by a subject relative clause became the most frequent error type (33.3%). 
 
5. Discussion and conclusion 
 

We first asked whether Bi-TDs (age rage 8;7-13;1) comprehend subject and 
object relative clauses in a picture selection task. We found that comprehension 
of SRs and ORs is good in Mo-TDs (age range 7;3 – 13;0), confirming earlier 
findings (see Ruigendijk & Friedmann 2017). Interestingly, Bi-TDs are as good 
as monolinguals in comprehension, except for two outliers, who had a 
considerably higher AoO and shorter exposure to L2 compared to the rest of the 
bilingual group. Their poor performance might be related to their late AoO (> 
10;0), which would qualify them as adult L2-learners rather than child L2 learners 
(Meisel 2009).  

We next asked whether Bi-TDs are able to produce subject and object relative 
clauses in elicitation and whether they employ avoidance strategies regarding 
intervention, and pursued these questions longitudinally. In line with previous 
research, our results on elicited production show a subject-object asymmetry and 
thus give evidence for intervention effects in elicitation. We also find the 
avoidance strategies described in the literature. In our Mo-TDs these are 
predominantly passives, in line with Belletti & Rizzi (2012), and as found for 
adult use by Hanke (2014). Bi-TDs also avoid embedding by using monoclausals, 
especially at T1 (see also Hamann & Tuller 2014). However, we also find the 
resumptive strategy, which is frequent at T1 and becomes the dominant one at T2. 
This is most likely due to L1-transfer since spoken Arabic does not use passive, 
but inserts resumptives in object relative clauses. At T2, however, passives can 
also be noted as a strategy, showing that some of these school-age children have 
started to use the most frequent avoidance strategy of their L2 after about a year. 
Erroneously case-marked relatives also disappear at this time indicating that case 
marking gets stabilized, even though this does not lead to the use of target-like 
object relatives, which can be taken as strengthening the evidence for intervention 
effects. It is also noteworthy that some children pursue different avoidance 
strategies and rely on wo-relatives or even avoid embedding altogether by using 
coordination structures. 

For Question 3, we asked whether Bi-TDs are able to accurately repeat 
subject and object relative clauses in sentence repetition (at T1 and T2), and 
whether accuracy depends on intervention. For our Bi-TDs, all types of relatives 
are difficult at T1. At T2 subject relatives improve significantly while both types 
of object relatives do not, thus giving no clear evidence for intervention effects, 
but possibly an effect of non-canonical structure in bilingual children. It is 
possible that the difference in the bilinguals’ performance on ORs with and 
without intervention, which is visible but not significant, is obliterated by case 
difficulties frequent in bilinguals. The effect of intervention is most clearly 

623



confirmed for Mo-TDs, where SR and OR –intervention are equally well 
mastered. For Mo-TDs we also see that OR –intervention is better mastered than 
OR +intervention. It is thus not the non-canonical structure which makes ORs 
difficult but the effect of intervention of lexical DPs (see also Hamann et al. 2017). 

The fact that almost all of the Bi-TDs perform on par with the Mo-TDs in the 
comprehension task indicates that comprehension of relative clauses is a 
promising assessment tool for older bilingual populations. As to production, we 
can conclude that elicitation and repetition of subject relatives and analyses of 
avoidance strategies can give important indications about typical development 
and pace of L2 acquisition. Since difficulties with case marking are to be expected 
with bilinguals, a closer examination of case as a disambiguating factor is under 
way. Future work will also include bilingual children with DLD so that we can 
further explore the diagnostic potential of relative clause comprehension and 
production tasks. 
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