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Abstract: This study investigated the comprehension of subject and object which-questions in both the heritage
language (Romanian) and the societal language (German) of eighteen bilingual children with ages between five
and eleven. Using an offline picture-matching task, the study assessed whether the bilingual children use
morphological cues, like differential object marking, case marking, and number agreement to overcome the
difficulties associated with the comprehension of object which-questions even in monolingual acquisition
(Bentea 2017, Friedmann et al. 2009, Roesch & Chondrogianni 2016). The study shows that the Romanian-German
bilingual children exhibit a subject-object asymmetry in both their heritage and societal language. However,
children appear to use morphological cues differently. In Romanian, the differential object marker did not
eliminate comprehension difficulties and a number mismatch did not significantly impact offline interpretation.
In contrast, in German, case marking, but not number, played a significant facilitative role, especially when
marked on both noun phrases.
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1. Introduction

Heritage speakers (HSs) grow up in bilingual environments where they are exposed
to both a minority heritage language (HL), spoken within the family, and a societal
language (SL), used in the broader society (Montrul 2016). This exposure can be
simultaneous from birth or sequential, with the HL acquired at home first and the SL
introduced later, typically once children start attending kindergarten or school in the
societal language. While language experiences vary among individuals, HS adults are
generally more proficient in the SL, especially when it was the language of education,
whereas their HL tends to be weaker (Montrul 2008). Despite receiving native or near-native
input from an early age and acquiring the HL in a naturalistic setting, their language
learning conditions differ from those of monolingual speakers. As a result of their bilingual
upbringing and diverse linguistic experiences, HSs develop unique language profiles and
exhibit varying degrees of proficiency (Polinsky 2018, Polinsky & Scontras 2020, Montrul
& Polinsky 2021, Montrul 2022).

Developmentally, complex syntactic structures involving long-distance dependencies —
such as those between a moved element (the filler) and its original syntactic position (the
gap) — pose challenges for both monolingual and bilingual children, including HSs. To date,
the majority of studies have focused on the comprehension (or production) of relative
clauses and have reported that child HSs find subject relative clauses easier to comprehend
and produce than object relative clauses (Albirini 2018 — for Egyptian Arabic, Coskun
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Kunduz & Montrul 2024 — for Turkish; Daskalaki et al. 2023 — for Syrian Arabic, Jia &
Paradis 2020 — for Mandarin, Katsika et al. 2024 — for Greek; Mardale et al. 2024 — for
Romanian; but see Polinsky 2011 who showed that child HSs of Russian do not display a
subject-object asymmetry with relative clauses). There is limited research, however, on the
acquisition of wh-questions in the HL and how these structures develop alongside the
societal language in child HSs. While several studies have investigated particular aspects
of wh-questions in heritage populations (Bentea & Marinis 2022, Cuza 2013, 2016,
Jegerski & Sekerina 2019, Montrul et al. 2008, Sekerina & Laurinavichyute 2020), it
remains unexplored whether child HSs also show a subject-object asymmetry for the
comprehension of which-questions.

Which-questions, similarly to relative clauses, require establishing a relationship
between a gap and a filler at a distance. Cross-linguistic research looking at the
comprehension of which-questions has found that subject questions of the type exemplified
in (1a) are easier to comprehend than object questions such as those illustrated in (1b).

(D) a. Which cat scratches the dog?
b. Which cat does the dog scratch?

This has been reported in a variety of studies with monolingually-raised typically
developing children, using mainly offline measures, such as character selection or
sentence-picture matching tasks (Avrutin 2000, Bentea 2017, Bentea et al. 2016, Bentea &
Durrleman 2018, Contemori et al. 2018 — using an online visual world paradigm,
Friedmann et al. 2009, Friedmann & Novogrodsky 2011, Goodluck 2010, Schouwenaars
et al. 2018, and references therein). The difficulty with object which-questions like in (1b)
has been linked, among others, to intervention effects triggered by the similarity in
morphosyntactic features between the subject noun phrase (the dog) appearing between the
fronted wh-object (which cat) and its canonical postverbal position (Friedmann et al. 20009,
Rizzi 2018). These effects are theoretically grounded in the principle of Relativized
Minimality (Rizzi 1990, 2004), which posits that syntactic dependencies are disrupted
when an intervening element shares relevant features with the displaced constituent. In the
case of object which-questions, a lexically restricted subject — bearing a nominal N feature —
functions as an intervener, interfering in the dependency between the wh-object and the gap
and thus hindering the correct assignment of thematic roles.

Acquisition studies with monolingual children have shown that these intervention
effects can be mitigated when there is a feature mismatch between the wh-phrase and the
intervening subject. Such mismatches (e.g. in number or gender) serve as disambiguating
cues, facilitating comprehension. However, this facilitative effect is selective: for instance,
while number mismatches improve processing in Italian (Adani et al. 2010), gender
mismatches have a similar effect in Hebrew but not in Italian (Belletti et al. 2012).

An open question is whether heritage language bilinguals also make use of
morphological cues when interpreting complex syntactic structures, such as which-questions,
in their HL. The few studies that have examined this in bilingual children have mainly
focused on the children’s SL (Pontikas et al. 2023 — using an online visual-world paradigm;
Roesch & Chondrogianni 2016). These studies highlight the impact of morphosyntactic
cues on the comprehension of which-questions by bilingual children, although the specific
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cues tested and the languages differ between studies. Roesch & Chondrogianni (2016)
show that case marking and its position in the wh-structure play an important role in SL
German (see also section 1.2 below for a more detailed discussion of Roesch &
Chondrogianni’s (2016) findings), while Pontikas et al. (2023) show that number mismatch
facilitates the processing of object which-questions in English as a SL, although the
bilingual children displayed a slower time-course of processing compared to monolinguals.
Harel et al. (2023) also investigated the comprehension of who- and which-questions in
bilingual English-Hebrew-speaking preschoolers in both their languages and in
monolingual Hebrew-speaking preschoolers. Importantly, although the bilingual children
in this study were not labelled as HSs of English, they all came from English-speaking
households and were enrolled in Hebrew-speaking preschools located in two English—
Hebrew bilingual communities in Israel. This makes them HSs of English with Hebrew as
SL. For Hebrew, Harel et al. (2023) found quantitative, but not qualitative, differences
between the monolingual and the bilingual group. That is, the monolingual Hebrew-
speaking children performed overall better than the English-Hebrew bilingual children, but
showed a similar developmental pattern: more difficulties with object questions than with
subject questions (which were associated with high accuracy levels in both groups) and
object which-questions were particularly challenging for bilingual children. When
comparing bilingual children’s performance in both their languages, Harel et al. (2023)
found that the bilingual children performed better in Hebrew than in English, suggesting
that they have more difficulties with the comprehension of which-questions in their HL
English. These structures in English are only disambiguated through word order, contrary
to Hebrew, where both the accusative marker et and subject-verb agreement in gender
disambiguate subject and object questions.

Considering the limited research on the acquisition of which-questions in bilingual
children — particularly child HSs — this study focuses on the comprehension of these
structures by children who speak Romanian as HL and grow up in a German-speaking
environment. Investigating the comprehension of which-questions in this language dyad is
relevant because of the (partial) overlap in morphosyntactic cues between Romanian and
German, which allows to examine whether the presence of similar cues in the two
languages of bilingual children impacts their use of these cues for comprehension of which-
guestions in both their languages.

1.1 Properties of which-questions in Romanian and in German

This section provides a concise overview of the properties of lexically-restricted
which-questions in Romanian and in German, highlighting the morphosyntactic similarities
and differences between the two languages that are relevant to this study.

In Romanian, lexically-restricted wh-questions are introduced by care ‘which’.
Subject questions, illustrated in (2a), follow the subject-verb-object/SVO word order, while
in object questions (1b), the which-object is fronted to a sentence-initial position, giving
rise to an object-verb-subject/OVS word order. Wh-objects are preceded by the differential
object marker (DOM) pe and doubled by a clitic, which agrees in gender and number with
the object and precedes the verb in the present tense. Given that both subject and object
questions in Romanian follow a similar word order, namely wh-phrase — verb — noun, the
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presence of DOM pe and of the direct object clitic (2b) allows to disambiguate between a
subject and an object interpretation.

2 a. Care copil fugareste céinele?
which child chases  dog-the
“Which child is chasing the dog?’
b.Pe care copilil fugareste cainele?
DOM which child cL.3sG.M chases  dog-the
“Which child is the dog chasing?’

Disambiguation towards one or the other interpretation can also be realized through number
agreement on the verb. For example, when the wh-phrase and the noun following the verb
mismatch in number, only the nominal element agreeing in number with the verb can be
interpreted as subject. In (3a), the which-phrase agrees in number with the plural inflection
on the verb and is therefore interpreted as the subject, resulting in a subject question. In
(3b), it is the second noun that agrees in number with the singular inflection on the verb
and thus represents the subject, resulting in an object interpretation.

3 a. Care copii  fugaresc céinele?
which children chase-PL dog-the.sG
“Which children are chasing the dog?’
b.Pe care copii i fugareste cainele?
DoM which children cL.3.PL.M chases-SG dog-the.SG
“Which children is the dog chasing?’

Note that in some verbs in Romanian there is syncretism between the forms in the 3 person
and, as a result, the verb form is the same for both singular and plural and the singular/plural
distinction is not overtly marked (orthographically or phonologically), as in Copilul/copiii
spalasG/pL céinele ‘The child/children washes/wash the dog’.

In German, lexically-restricted wh-questions are introduced by welche ‘which’.
Similar to Romanian, subject questions in German follow a SVO word order (4a) and object
questions (4b) an OV'S word order, triggered by fronting the wh-object. Subject and object
questions in German can be disambiguated through case marking on the wh-word or the
article. Nominative and accusative case are overtly marked on the wh-word, the article, and
sometimes on the noun, but only when the latter is masculine, as in (4).

4 a. Welcher  Junge verfolgt den Hund?
which-NoM child.NoMm follows the-Acc dog
“Which child is following the dog?’
b. Welchen Jungen  verfolgt der Hund?
which-Acc child-Acc follows the-Nom dog
“Which child is the dog following?’
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When the noun is feminine singular, neuter singular, or plural, nominative and accusative
forms are homophonous, resulting in ambiguity as to the syntactic role of the wh-phrase.
This is illustrated in (5), where no case-marking information is present on the wh-word
welche Katze ‘which cat’, making it ambiguous between a subject or object interpretation.
It is only the second noun at the end of the sentence that disambiguates between a subject
(5a) or an object (5b) wh-question.

(5) a. Welche Katze verfolgt den Jungen?
which cat  follows the-Acc boy-Acc
“Which cat is following the boy?’
b. Welche Katze verfolgt der Junge?
which child follows the-NoMm boy
“Which cat is the boy following?’

An example in which both the subject and the object are singular feminine or neuter nouns
is ambiguous between a subject and an object question in German. Thus, to disambiguate
which-questions in German, at least one argument must be singular masculine, allowing
case to be morphologically marked on the wh-phrase and/or the determiner of the in-situ
argument. Alternatively, there needs to be a number mismatch between the subject and the
object. In this case, verbal agreement can disambiguate the type of wh-question, as
exemplified in (6).

(6) a. Welche Katzen verfolgen die Maus?
which cats-PL follow-PL the mouse

“Which cats are following the mouse?’

b. Welche Katzen verfolgt  die Maus?

Which cats-pL follows-SG the mouse

“Which cats is the mouse following?’

In (6), case marking does not differentiate between subject and object because the
determiners of feminine and plural nouns are identical in both the nominative and accusative
cases. As a result, these sentences rely solely on verb agreement for disambiguation.

Summarising, which-questions in Romanian and German display a similar word
order and use case and number agreement as morphosyntactic cues to disambiguate
between a subject and object interpretation. There are, however, two noteworthy
differences with respect to the realisation of these morphosyntactic cues in the two
languages:

0] Romanian consistently marks which-objects with DOM pe and clitic doubling (see
example (2)). German uses nominative and accusative case marking on the
wh-word, however this is overtly marked only when the noun phrase is masculine
(see the glosses in (4)).

(i) Number agreement on the verb in the present tense in Romanian is not always
phonologically (and orthographically) realised, such that some verbs have the same
form for both singular and plural, whereas in German, number agreement is always
marked on the verb.
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1.2 Comprehension of which-questions in Romanian-speaking and in
German-speaking monolingual and bilingual children: the role of
morphosyntactic cues

Studies on the acquisition of Romanian have shown that the presence of the
differential object marker (pe) does not eliminate monolingual children’s difficulties in
comprehending which-questions and also relative clauses that include this element (Bentea
2012, 2016, Avram & Sevcenco 2012). Bentea (2017) examined the comprehension of
subject and object who- and which-questions in forty-four monolingual Romanian-speaking
children (aged 4 to 6) and found a subject-object asymmetry only in which-questions,
whereas no such asymmetry was observed for who-questions, despite the presence of pe in
both cases.

In a more recent study, Bentea (2025) investigated the offline interpretation and
online processing of which-questions in Romanian-speaking monolingual children (aged
6 to 9) and adults. Using a visual-world eye-tracking task, the study examined how different
morphosyntactic cues, such as the presence of DOM and number agreement, influence
comprehension of which-questions with or without a number mismatch. The findings
showed that children struggled more with the offline comprehension of object questions
compared to subject questions, even though pe and the clitic clearly disambiguated the two
interpretations. Online data also indicated that the presence of DOM at the onset of the
wh-word does not pre-empt a subject-first interpretation. In other words, children's gaze
patterns in object questions revealed that they initially misinterpreted these structures as
subject-initial and only revised their interpretation later — and significantly so compared to
the adult participants. Bentea (2025) further showed that a mismatch in number between
the moved object and the subject did not impact the offline interpretation of
which-questions in Romanian monolingual children. However, online gaze data showed
that children were sensitive to number agreement cues, as reflected in the more pronounced
increase in looks to the target image in object questions with a number mismatch compared
to those where the subject and object matched in number.

Regarding the impact of number agreement in Romanian, the findings are more
nuanced. Avram & Sevcenco (2020) examined how 5-year-old monolingual Romanian
children comprehend who- and which-questions, specifically exploring whether a
mismatch in number between the wh-phrase and the object argument facilitates
comprehension. Avram & Sevcenco (2020) found no significant differences between
subject and object which-questions. While initial results suggested that number mismatches
reduced intervention effects in object which-questions, the authors proposed an alternative
explanation: children might have particular difficulty with subject which-questions. This
interpretation was reinforced by a follow-up study involving another group of twenty-three
5-year-old monolinguals. In this study, children exhibited greater accuracy in
comprehending subject which-questions when number agreement was present, whereas
their performance on object which-questions remained stable across conditions. The
discrepancy between Bentea’s findings and those of Avram & Sevcenco could be due to
differences in participant age — the children in Bentea’s study were older — as well as
variations in methodology. Although both studies employed a picture-selection task, the
participants in Bentea (2025) were prompted to choose between two picture options,
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whereas those in Avram & Sevcenco (2020) had to select among four options, which could
have potentially made the task more challenging for the children.

Findings from German provide a different perspective as to the impact of case
marking and number on children’s comprehension of which-questions. For German, Biran
& Ruigendijk (2015) found that case morphology aids comprehension but does not entirely
eliminate the subject-object asymmetry in which-questions. In their study with children
aged 3 to 6, accuracy in object questions was relatively low (51%) but improved when both
noun phrases shared the same gender. This effect was attributed to the clearer case
distinctions in masculine nouns compared to feminine and neuter nouns in German.
Similarly, Roesch & Chondrogianni (2015) demonstrated that monolingual German-speaking
preschoolers comprehended subject which-questions better than object which-questions.
However, accuracy improved when case was marked on both the wh-element and the
embedded noun rather than only on the wh-word. This suggests that young German-speaking
children use case-marking to assign thematic roles but benefit from additional cues when
processing complex questions.

A broader cross-linguistic study by Sauerland et al. (2016) involving 4 to 6-year-old
children from eighteen different languages also showed that overt case-marking on the
wh-phrase significantly improved comprehension of object wh-questions. According to
Sauerland et al. (2016), the availability of an overt case marker on the wh-word facilitated
comprehension: the presence of an explicit case marker on the wh-word in German and in
Hebrew, for example, helped children to correctly interpret object questions by providing
a clear syntactic cue. However, number agreement did not have a clear effect, possibly due
to the fact that all the items contained a mismatch in number, such that the moved wh-
phrase was always singular while the second noun phrase was plural. This number
mismatch may have mitigated intervention effects, aligning with previous findings on
comprehension in children (Adani et al. 2010). Further insights come from Schouwenaars
et al. (2018), who used a visual-world eye-tracking task to investigate real-time
comprehension of which-gquestions in German-speaking children aged 7;05-10;09. Their
results indicated that case-marking was a more effective cue than number agreement in
guiding children’s interpretation of object which-questions. While both cues facilitated
reanalysis of misinterpreted object questions, the presence of case-marking on the
wh-phrase prevented initial subject-object misinterpretations more effectively than number
agreement alone.

Overall, these studies suggest that the role of case-marking and number agreement
in which-question comprehension varies across languages. While German-speaking
children benefit from case-marking as a cue for sentence structure, Romanian-speaking
children do not show similar advantages with DOM. Additionally, research on real-time
processing (e.g. Contemori et al. 2018 — for English, Schouwenaars et al. 2018 — German,
Bentea (2025) — Romanian) indicates that children initially interpret object which-questions as
subject questions but can revise their interpretation when given morphosyntactic cues.
Schouwenaars et al. (2018) found that in German, case-marking on the fronted wh-phrase
helped prevent these initial misinterpretations, highlighting its importance in sentence
processing.

While no study to date has examined the comprehension of which-questions in
Romanian-speaking children growing up in bilingual settings, Roesch & Chondrogianni
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(2016) investigated the comprehension of which-questions by 4 to 5-year-old monolingual,
as well as simultaneous and early sequential bilingual German-speaking children. In this
case, however, German was the SL, while French was the children’s heritage language.
Using a picture selection task, Roesch & Chondrogianni (2016) assessed the
comprehension of subject and object welcher ‘which’ questions with varying case-marking
cue conditions: double cues (when case marking appeared both on the wh-constituent and
on the second noun), wh-cue (with case marking only on the wh-constituent), and NP-cue
(case marking was only present on the second noun). Roesch & Chondrogianni (2016)
showed that, while case marking generally facilitates wh-question comprehension for all
children, its effectiveness is strongly modulated by the position of the case-marking cues
within the sentence. Wh-questions with double cues (both sentence-initially on the
wh-element and sentence-finally on the second noun) yielded the highest accuracy rates for
all groups. Questions only with one wh-cue resulted in intermediate accuracy, whereas
wh-questions where case-marking only appeared at the end, on the second noun, led to the
lowest accuracy rates across all three groups. Moreover, bilingual children, particularly
those with an early sequential onset to German, were more sensitive to the timing of
case-marking cues compared to their monolingual peers or to simultaneous bilinguals.
Specifically, the early sequential French-German bilinguals displayed the lowest overall
accuracy and performed significantly above chance only on subject questions in the
double-cue condition and at chance or below chance with object questions, irrespective of
the number and position of cues present. Thus Roesch & Chondrogianni (2016) show that
case cues, which appear in a sentence-final position, are the most challenging ones for both
monolingual and bilingual children, but this is particularly pronounced in bilinguals. The
authors further highlighted the role of cumulative length of exposure to German as the
primary predictor of performance in the bilingual groups with object questions containing
either a wh-cue or an NP-cue. This suggests that exposure plays a significant role when
case cues appear late in the sentence.

2. Research questions

The aim of the present study was to investigate whether children with Romanian as
HL and growing up with German as SL are sensitive to the presence of morphosyntactic
cues, in both their languages, when comprehending subject and object which-questions.
The research questions were the following:

0] Do child HSs of Romanian with SL German show an asymmetry in the
comprehension of subject and object which-questions in Romanian and/or in
German?

(i) Do child HSs of Romanian with SL German use morphological cues like DOM or
case and number for the offline comprehension of which-questions?

Considering previous findings for the comprehension of which-questions in Romanian-
speaking and in German-speaking monolingual children, a subject-object asymmetry was
predicted to emerge in the comprehension of which-questions in both the HL, Romanian,
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and the SL, German. If bilingual children draw on the presence of the various
morphosyntactic cues for the comprehension of object questions in their two languages
(e.g. DOM, clitic doubling and number agreement in HL Romanian; case marking and
number agreement in SL German), then the subject-object asymmetry should be reduced
when these cues are overtly marked in the structure. However, given that functional
morphology has been shown to be a vulnerable domain in heritage contexts (Montrul 2018,
Slabakova, 2019), the bilingual children could be less sensitive to the presence of these
morphosyntactic cues in their HL. Based on Roesch & Chondrogianni’s (2016) findings
for German-speaking bilingual children, performance with object which-questions in SL
German could be modulated by the number of cues that German offers for sentence
interpretation.

3. Method
3.1 Participants

The experimental data for this study come from 18 Romanian — German bilingual
children. The children (8 girls and 10 boys) were between 5 and 11 years old (Mean/M =7;9
years old, Standard Deviation/SD = 14.02 months, age range (months) = 66-120). The
participants were part of a larger study with child HSs of Romanian in Germany. They were
all born in Romanian-speaking families living in Southern Germany and had been exposed
to Romanian from birth and to German between birth and the age of 6. Some of the children
attended Romanian Saturday schools in Germany. The study was approved by the Ethics
Commission of the University of Konstanz and the parents filled in consent forms before
the start of the study. The parents also filled in the Q-Bex parental questionnaire (de Cat et
al. 2021), allowing to gather details about children’s experience with Romanian and
German in terms of their current and cumulative exposure, as well as their current and
cumulative use of the two languages. This is summarized in Table 1. According to the
parental questionnaire, all participants were typically developing and did not have a history
of language difficulties/delays.

Table 1. Q-Bex scores for children’s cumulative (A) and current (B) exposure to and use
of Romanian and German.

A.
Cumulative exposure (months) Cumulative use (months)
Romanian German Romanian German
M 42.96 42.76 30.23 46.01
SD 17.87 18.96 16.90 21.66

Min-Max  19.5-92.36 3.08-79.03 2.76-59 13.78-93.39
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B.
Current exposure (proportion) Current use (proportion)
Romanian German Romanian German
M 0.50 0.37 0.38 0.55
SD 0.23 0.17 0.23 0.24
Min-Max  0.25-0.94 0.05-0.67 0.03-0.93 0.07-0.97

Paired-samples t-tests were conducted to compare each of these language experience
measures in Romanian and German. However, none of the differences proved to be
statistically significant, neither for cumulative exposure (t(17) = 0.02, df = 17, p = 0.98)
and use (t(17) =—1.88, df = 17, p = 0.08), nor for current exposure (t(17) = 0.74, p = .471)
and use (t(17) =-1.39, df = 17, p = .183). These results thus indicate no reliable difference
in reported use and exposure of the two languages at the group level.

3.2 Task

The study assessed children’s comprehension of which subject and object questions
in both Romanian (Study 1) and German (Study 2) using a picture selection task. The task
was created and administered using the Gorilla Experiment Builder (Anwyl-Irvine et al.
2018). During the task, children saw pairs of images presented simultaneously on the
computer screen while listening to a pre-recorded question. Both images contained either
two animals or two humans involved in the same action with reversed thematic roles: the
agent of the action depicted in one image was the patient in the other (Figure 1). Thus, only
one image corresponded to the correct argument structure instantiated by the target
question. Each question was preceded by a short lead-in describing the characters in the
images (e.g. Here are monkeys and geese.). After hearing each question, children had to
choose by mouse click the image that correctly answered the question.

Figure 1a. Agent: goose, Patient: monkey Figure 1b. Agent: monkey, Patient: goose
Figure 1. Example of image pairs used in the two studies?

1 The images are intellectual property of the EU-funded project ProHeritageSpeakers (Marie Sklodowska-Curie
grant agreement No 101026216). Images created by © 2025 youwannaux?.
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3.2.1 Linguistic stimuli

Each trial consisted of one lead-in sentence and one wh-question associated with two
pictures. Children’s comprehension of which-questions in each study was probed by
including two independent variables: Question type (subject vs object) and Number (match
vs mismatch), leading to a total of four conditions. Children saw 8 items per condition and
a total of thirty-two test items. (8) is an example of one item across all four conditions from
Study 1 on Romanian, while (9) exemplifies the same item in German (Study 2). The lead-in
was the same across studies, therefore, it is illustrated only once in (7):

@) Lead-in: Here are monkeys and geese.

(8) Romanian examples:
a. Care maimutd spala gasca? (subject singular)
which monkey washes goose-the
‘Which monkey is washing the goose?’
b. Pe care maimuta o spala gésca? (object singular)
DOM which monkey CL.3SG.F washes goose-the
‘Which monkey is the goose washing?’
c. Care maimute spalda gisca? (subject plural)
which monkeys wash goose.the
‘Which monkeys are washing the goose?’
d. Pe care maimute le spala gasca? (object plural)
DOM which monkeys cL.3PL.F washes goose-the
‘Which monkeys is the goose washing?’

These examples show that the wh-object was always preceded by the differential
object marker pe and doubled by a clitic in both the singular and the plural condition. Half
of the items in the Romanian task included verbs with the same form for singular and plural,
as illustrated in (8) and labelled inaudible number agreement, and the other half contained
verbs with audible number agreement, in which the verb changed form for singular and
plural agreement. Therefore, object questions in the singular in Romanian are
disambiguated through DOM pe and the clitic. Object questions in the plural are
disambiguated through DOM pe and the clitic, if number agreement is inaudible, and
through DOM pe, the clitic, and agreement on the verb, if number agreement is audible.

9 German examples:

a. Welcher Affe  waschtdie Gans? (subject singular)
which.NOM monkey washes the.FEM goose
‘Which monkey is washing the goose?’

b. Welchen Affen wascht die Gans? (object singular)
which.Acc monkey-Acc washes the.FEM goose
‘Which monkey is the goose washing?’

c. Welche Affen waschen die Gans? (subject plural)
which.pL monkeys wash ~ the.FEM goose
‘Which monkeys are washing the goose?’
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d. Welche Affen  wéscht die Gans? (object plural)
which.pL monkeys washes the.FEM goose
“Which monkeys is the goose washing?’

Only masculine nouns are overtly marked for case in German, therefore, all questions in
the German task started with a masculine noun to ensure that no question was ambiguous
between a subject and an object interpretation. As such, only some of the items were the
same across the two studies, while other items in the German version had to be changed to
always include a masculine noun. Out of the thirty-two test items, nineteen items also
contained a second masculine noun, meaning that case information appeared twice in the
Number match conditions, in which both nouns were in the singular: once on the moved
which-phrase and once on the second noun. For the remaining thirteen items containing a
second noun in the feminine or neuter, case information appeared only on the which-phrase
at the beginning of the sentence (as shown in (9b) above). Given the Nominative-
Accusative syncretism in the plural in German, the which-phrase in the Number mismatch
condition had the same form for both subject and object questions. In order to disambiguate
between a subject and an object interpretation in the Number mismatch, where the first
noun was plural and the second was singular, children could thus rely either on both number
agreement on the verb and case-marking on the second noun when the latter was masculine,
or only on number agreement on the verb when the second noun was feminine or neuter,
because neither the subject nor the object in these sentences contained overt case-marking
(as in 9d).

The task also included thirty-two fillers, which followed the same format as that of
the test items. The fillers consisted of subject who-questions (e.g. Who is washing the
goose?), subject which-questions with an inanimate patient (e.g. Which man is reading a
newspaper?), as well as where-questions (e.g. Where is the sleeping crow?). All items were
recorded by either a native Romanian-speaker or a native German-speaker. The items were
randomised across four lists using a Latin-square design, such that each child saw one item
only once in one condition. Each list was also presented in the reversed order, leading to a
total of eight experimental lists. Children were randomly assigned to one of the lists.

3.3 Procedure

All children first took part in Study 1, that assessed comprehension of which-
guestions in Romanian. One year later, they took part in Study 2 and were tested on their
comprehension of which-questions in German. Participants were recruited online through
social media platforms and Romanian Saturday schools in Germany. The children
performed the task at home individually in a quiet room using headphones for better sound
quality and to increase attention. The participants had to use only the mouse to navigate
from one trial to the next. Before receiving the link to the online study, the experimenter
met the participants and their parents over Zoom and gave them detailed instructions
concerning the task. Children also received detailed instructions at the beginning of the
task, which started with four practice items to familiarise participants with the task.
Responses were automatically recorded. No feedback was given to the children, but the
task was interspersed with messages congratulating them on their progress. Each testing
session lasted about 20 to 30 minutes.
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4, Results

This section summarises the results for the two studies, starting with the findings for
Romanian (Study 1) and following with the results for German (Study 2). All analyses were
performed using R Statistical Software (v4.4.2, R Core Team 2024), with plots generated
via the ggplot2 package (Wickham, 2016). Binomial generalized linear mixed-effects
models were utilized, implemented via the Ime4 package (version 1.1-32; Bates et al. 2015),
to estimate the likelihood of a correct response (1) versus an incorrect response (0) based
on various predictors. The regression models included a maximal random-effects structure,
which was later simplified, if needed, to address convergence issues. The optimizer bobyga
was also used to ensure model convergence. For the main effects (predictors), the analysis
began with a full model including all main effects (Question Type, Number) and their
interactions. Backward selection was then employed, progressively removing non-significant
interaction terms or predictors, to arrive at the most optimal model. All categorical
predictors were sum-coded (—0.5 vs 0.5), meaning that their estimates are the difference
between the two levels of each predictor and represent deviations from the grand mean (the
intercept), and numerical predictors were scaled and centred to account for potential issues
due to differing scales. Likelihood ratio tests were used for model comparisons.

4.1 Comprehension of wh-questions in the heritage language (Romanian)

The descriptive results for response accuracy in the comprehension of which-questions
in Romanian-speaking heritage children appear in Figure 2. These indicate that the child
HSs showed a high proportion of correct responses for subject questions, for both matching
(M = 0.94; SD = 0.23) and mismatching (M = 0.96; SD = 0.20) conditions, with low
variability in responses. On the other hand, more variation was observed regarding
accuracy with object questions, which displayed a noticeable drop in response accuracy
compared to subject questions, both in the Number match (M = 0.64; SD = 0.48) and the
Number mismatch (M = 0.67; SD = 0.47) conditions.

To investigate children’s performance in the Romanian task, a first model with
by-participant and by-item random intercepts and with the three-way interaction between
Question Type (subject, coded as 0.5, vs object, coded as —0.5), Number (match, coded as
0.5 vs mismatch, coded as —0.5) and Age was fitted. Due to convergence issues, the random
effect structure was simplified to include only by-participant random intercepts. This model
revealed that none of the interactions were significant. Using backward selection, as
described at the beginning of the Results section, the final optimal model found only
significant main effects of Question Type and Age. This showed that subject questions
were associated with a significant increase in the probability of a correct response
(est. = 1.332, SE = 0.162, z = 8.239, p < 0.001), indicating that children overall
comprehended subject questions better than object questions (Figure 3). The model further
revealed that Age also had a significant positive effect on performance (est. = 0.667,
SE=0.227,z=2.941, p =0.003), suggesting that older children were more likely to provide
correct responses (Figure 4).
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Figure 2. Accuracy as a proportion score (0-1) for subject and object which-questions with
Number match or mismatch in Romanian. The red dots represent the mean per condition.
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Given that number agreement was not always overtly realized on the verb in Romanian,
we constructed a second model in which we tested for the three-way interaction between
Question Type, Number, and Agreement (audible, coded as 0.5 vs. inaudible, coded as
—0.5) in order to examine the role that the overt realization of number agreement in the
verbal morphology has on the comprehension of subject and object which-questions in
heritage Romanian. This effect, however, was not significant (y2(1) = 1.92, p =.166). Model
comparison using likelihood ratio tests confirmed that none of the interactions with
Agreement significantly improve model fit and that only the main effect of Question Type
was significant (est. = 2.670, SE = 0.322, z = 8.271, p < 0.001).

4.2 Comprehension of wh-questions in the societal language (German)

Figure 5 illustrates the descriptive accuracy results for the comprehension of
which-questions in German, containing a match or a mismatch in number between the
subject and the object. Three items were removed from all analyses, as children consistently
interpreted these wrong, both in the subject and in the object condition. The results of the
German task reveal that, when tested in the SL, bilingual children continued to show a high
response accuracy for subject questions, containing either a match (M = 0.98; SD = 0.12)
or a mismatch (M = 0.96; SD = 0.20) in number between the two NPs, with low variability
in their responses. Children had more difficulties with the comprehension of object
which-questions, manifested in lower response accuracy, and more variability compared to
subject which-questions for both Number match (M = 0.72; SD = 0.45) and mismatch
(M =0.59; SD = 0.49) conditions. Contrary to the results obtained in the Romanian task,
the Number condition differentially affected children’s comprehension of object
which-questions in German. The descriptive results in Figure 5 point to greater variability
in object questions with a mismatch in number, which were also associated with a lower
median and a wider interquartile range, suggesting that participants performed more
inconsistently when responding to object questions in the Number mismatch condition than
in the Number match condition in which the two NPs matched in number.

The results for German also reveal that children’s performance was affected by the
overt marking of morphological case on the two NPs. Figure 6 shows the descriptive
accuracy results for subject and object which-questions as a function of the overt realization
of case-marking on both NPs, on one NP (either the first or the second), or on neither of
the NPs. For subject questions, accuracy is high across all conditions, indicating
near-ceiling performance (Mwatch bothnes = 0.99; SDwmatch botnves = 0.11; Muaten firsne = 0.98;
SDMatch_firstNP = 0-15; MMismatch_secondNP = 098, SDMismatch_secondNP = 0-15), with only a S|Ight
decrease in accuracy in questions with a Number mismatch and no over case-marking on
either NP (Mwismatch_none = 0.91; SDmismarch_none = 0.28). In contrast, for object questions,
children’s accuracy scores were similar for conditions that also contained overt case
marking on both NPs (Mwatch botines = 0.75; SDwmatch botnes = 0.43), on the first NP
(MMatch_firstNP = 0.65; SDMatch_firstNP = 048) or on the second NP (MMismatch_secondNP = 0.70;
SDwiismatch_secondne = 0.46), while performance with object questions in the Number mismatch
condition with no overt case information showed lower performance (Mwmismatch none = 0.39;
SDMismatch_NoNP = 049)
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Figure 5. Accuracy as a proportion score (0-1) for subject and object which-questions with
Number match or mismatch in German. The red dots represent the mean per condition.
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The response accuracy data for the German task was fitted to a model with
by-participant and by-item random intercepts and with the three-way interaction between
Question Type (subject, coded as -0.5, vs object, coded as 0.5), Number (match, coded as
-0.5 vs mismatch, coded as 0.5) and Age. This model showed that none of the interactions
were significant. Backward selection was then used to arrive at the final optimal model.
A significant main effect was found for Question Type (p =—3.756, SE = 0.492, z=-7.630,
p <.001), indicating that object questions were associated with significantly lower accuracy
compared to subject questions (Figure 7). Additionally, a significant main effect of Number
was observed (f = -0.85, SE = 0.31, z = —2.73, p = .006), with performance being lower
for Number mismatch conditions relative to Number match conditions (Figure 7). Age at
testing did not significantly predict performance (p = 0.46, SE = 0.36, z=1.28, p = .200).
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Figure 7. Predicted values of the effect of type of question and number in the model predicting
performance with which-questions according to Question Type, Number and Age.

To further explore the impact that the overt presence of case information has on the
comprehension of subject and object which-questions in German, a second model was
constructed with Question Type (subject vs object) as well as the nested effect of
Number_case-marking (mismatch no NP vs. mismatch second NP vs. match both NPs vs.
match first NP). The model revealed a strong main effect of Question Type (B =—-3.75, SE
=0.47,z=-7.94, p <.001), with the negative coefficient indicating that object questions
were associated with significantly fewer correct responses compared to subject questions.
The Number_case-marking factor also showed significant effects (Figure 8). The mismatch
no NP level (that is questions with a mismatch in Number but with no overt case-marking
on the two NPs) showed significantly worse performance compared to the average of all
other levels (B =—2.68, SE = 0.55, z=—4.90, p <.001). The match both NPs level (meaning
guestions with a match in Number and with overt case-marking on both NPs) showed
significantly better performance (f = 1.57, SE = 0.50, z = 3.11, p = .002), indicating that
children’s overall response accuracy increases when both the wh-element and the second
NP are marked for case but match in number features. The mismatch second NP level (that
is, questions in which the wh-phrase is in the plural and the second NP is marked for case)
showed a trend toward better performance that approached but did not reach statistical
significance (B =0.83, SE=0.47, z=1.76, p = .079).

A closer look at children’s individual performance revealed that none of the children
performed below chance with subject which-questions in either language, while four
children showed chance or below-chance performance with object which-questions in both
languages. Chance level was set at 50%, since there were two possible response options
(target and competitor) that children could choose from. Upon testing for binominal
probability, the analysis showed that with 16 items (the total number of items for the object
condition), correctly answering at least 12 out of 16 items is above chance (p = .034).
A lower score is thus considered chance level (i.e. guessing). Three other children had
below-chance accuracy for object questions in Romanian, but performed above-chance
with object questions in German. No child showed the opposite pattern: chance or
below-chance performance with object questions in German and above-chance
performance in Romanian.
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Figure 8. Predicted values of the effect of type of the number and case in the model predicting
performance with which-questions according to Question Type, Number, and Age.

5. Discussion

This study examined whether child HSs of Romanian growing up in a German-speaking
environment show similar performance for the comprehension of which-questions in
Romanian, their heritage language, and in German, their societal language. Furthermore,
the study assessed whether child HSs of Romanian with SL German use morphological
cues like DOM in Romanian or case-marking in German, as well as number agreement
(present in both languages) for the offline comprehension of which-questions in Romanian
and in German.

In both their languages, the Romanian-German bilingual children demonstrated a
clear subject-object asymmetry in the comprehension of which-questions, with significantly
higher accuracy for subject which-questions. This replicates a well-attested asymmetry in
both child and adult populations, where object dependencies pose more difficulties for
comprehension due to intervention effects (Friedmann et al. 2009; Belletti et al. 2012). In
particular, the results for Romanian align with previous work by Bentea (2017, 2025), who
reported that monolingual Romanian-speaking children find object which-questions more
challenging in comprehension than subject which-questions, even in the presence of
morphosyntactic cues like the differential object marker pe and the presence of the clitic
agreeing in number and gender with the fronted wh-object. The results of the current study
suggest that these difficulties are also evident in heritage language acquisition contexts and
are not eliminated by the presence of such cues.

Our findings that child HSs of Romanian with SL German display a subject-object
asymmetry in the comprehension of object which-questions are also in line with those
reported for child HSs of Romanian with SL French by Avram et al. (2023) for the
comprehension of object relative clauses with a post-verbal subject, exemplified in (10):
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(10)  Maimuta pe care O spald  gasca.
monkey-the.SG.F DOM which CL.3SG.F washes goose-the.SG.F
‘The monkey that the goose is washing.’

Avram et al. (2023) showed that the comprehension of subject relative clauses is target-like at
age 6 for child HSs, but that they have problems with the comprehension of object relative
clauses, difficulties which also persist in the older 9-year-old group tested in their study.
Importantly, however, Avram et al.’s results also reveal a significant developmental change
from age 6 to age 9, as the 9-year-old child HSs speakers of Romanian in their study
comprehend object relative clauses at a mean accuracy rate of 65%, compared to only 17%
for the 6-year-old child HSs. These findings thus suggest that the comprehension of
complex syntactic structures keeps developing with increasing age in child HSs.

This is consistent with the results of our study, which revealed a significant effect of
age on comprehension, indicating that older child HSs were more likely than younger child
HSs to correctly interpret both subject and object which-questions. A positive effect of age
on HL acquisition has also been reported in other studies (Jia & Paradis 2015, Rodina et al.
2020, Torregrossa et al. 2023), however this is debated in the literature, as other studies
find no effect of age or even a negative one (Chondrogianni & Schwartz 2020). The positive
effect of age in our study suggests that comprehension abilities develop over time in child
HSs. This is consistent with findings from monolingual acquisition showing that complex
linguistic structures, such as those tested in our study, can only be fully mastered once
children attain a sufficient level of cognitive abilities (Arosio et al. 2012, Bentea et al.
2016). Continued exposure to the HL, even in contexts of reduced input, could also be a
potential factor that may lead to improved syntactic processing (Jia & Paradis 2015). Our
own data only show moderate positive correlations (r =~ 0.41-0.43) between age and
cumulative exposure and use of Romanian, respectively, meaning that older children tend
to have more cumulative Romanian exposure and use. However, the p-values (~.075-.093)
only suggest marginal significance, possibly due to a small sample size. More research with
larger cohorts is thus needed to assess whether this assumption holds true.

With regard to the effect of number agreement on the comprehension of
which-questions in heritage Romanian, the results of the current study show that mismatches
in number between the wh-object and the subject and audible encoding of number
agreement on the verb did not facilitate comprehension, suggesting that the presence of
number cues does not lead to improved processing as compared to when these cues are
absent from the structure. That the audibility of number agreement does not affect
comprehension is also in line with findings from monolingual acquisition showing that, if
number has an effect (or not) on comprehension, this should hold irrespective of whether
or not it is audibly encoded in the verbal paradigm (Bentea & Durrleman 2017, Bentea et
al. 2025). Nonetheless, the absence of an effect of number mismatch on comprehension
stands in contrast to the findings of Avram & Sevcenco (2020) with Romanian-speaking
monolingual children. Avram & Sevcenco (2020) tested 5-year-olds’ comprehension of
which-questions with or without a number mismatch and did not find a significant
subject-object asymmetry. Their findings on the role of number mismatch were also more
nuanced, suggesting a potential difficulty with subject which-questions that was alleviated
by number agreement. On the other hand, the current study found a clear subject-object
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asymmetry for which-questions in child HSs and no significant impact of number mismatch
on the offline comprehension of object questions.

At first sight, the lack of an effect of number agreement on child HSs’
comprehension of these structures could be taken to suggest that they are less sensitive to
agreement morphology in their HL (Montrul 2018). However, the study by Bentea (2025),
shows that monolingual Romanian-speaking children of similar ages also do not make use
of the mismatch in number and show similar comprehension rates for questions with or
without a number mismatch. Thus, the Romanian child HSs in this study show qualitatively
similar performance to monolingual peers of similar ages. The question remains, though,
as to why the number mismatch condition in Romanian does not seem to improve
comprehension, especially given previous findings from both monolingual (Contemori et
al. 2018) and bilingual acquisition (Pontikas et al. 2022) showing positive effects of number
mismatch on the comprehension of object which-questions. For example, Pontikas et al.
examined the comprehension of subject and object which-questions with or without a
mismatch in number in English monolingual and bilingual children, for which English was
the SL, and found that object questions with a number mismatch between the subject and
the object led to higher accuracy than when the two nouns matched in number and this
effect was present across both participant groups. However, a closer look at their results
shows that, numerically, the object match and mismatch conditions were relatively close:
for instance, the bilingual group showed approximately 83.4% mean accuracy for object
match conditions and approximately 87.4% mean accuracy for the object mismatch
conditions.

The fact that the Romanian child HSs in this study did not draw on the different
number cues for the comprehension of object questions may also suggest a role for DOM
in comprehension. In other words, although children do find object which-questions more
difficult to comprehend than subject which-questions and that the presence of pe in
Romanian does not eliminate children’s difficulties with these complex structures, it could
well be that it does alleviate these comprehension difficulties, even when the two elements
match in number. To test this assumption, one would need to compare which-questions in
Romanian that are only disambiguated through number agreement in the absence of pe and
of the clitic (much like what children saw when tested in German on questions with number
mismatch but no case cues). Since pe and the clitic are obligatory in which-questions in
Romanian, one option for assessing solely the effect of number mismatch in the absence of
other cues in wh-questions in Romanian would be to test questions introduced by ce ‘what’
such as Ce gasca imping maimugele? ‘What goose are the monkeys pushing?’. We leave
this for future research.

The impact of case cues on the comprehension of object which-questions is further
strengthened by the results for SL German in which the same subject-object asymmetry as
in HL Romanian was observed, but with differences in the use of morphological
information. While the subject-object asymmetry persisted, child HSs of Romanian
exhibited sensitivity to morphological cues in German, their SL. Specifically, case marking
on both the wh-phrase and the postverbal noun phrase significantly improved performance
in object which-questions. These findings are in line with those reported by Roesch &
Chondrogianni (2016) and Schouwenaars et al. (2018), showing that case marking
improves comprehension of which-questions, especially when present on both the wh-
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element and the following noun phrase. This finding is also in line with previous work on
German-speaking monolingual children, who have been shown to rely on case cues to
assign grammatical roles (Schulz & Wexler 2001, Brandt et al. 2016).

Unlike in Romanian, number mismatches between the subject and object noun
phrases in German significantly affected comprehension. Crucially, overt case marking
emerged as a key facilitator and the bilingual children in this study performed significantly
better with object which-questions when both the wh-element and the second noun phrase
were marked for case, despite sharing the same number features. Conversely, the bilingual
children performed worse in conditions with number mismatch and in which neither noun
was specified for overt case marking. This finding underscores the interaction between
multiple morphosyntactic features in cue integration, a pattern also observed in
monolingual German children, who struggle with ambiguous noun phrases when case cues
are unavailable (Arosio et al. 2012, Schouwenaars et al. 2018).

The facilitative effect of overt case marking found in the German task in the present
study suggests that HSs of Romanian acquiring German either simultaneously or
sequentially are able to draw on this morphological cue, provided it is salient and
unambiguous. This ability seems to be enhanced in contexts where more cues for sentence
interpretation (i.e. case on both nouns) are present and this could also explain why case
seems to play a more prominent role in the comprehension of questions in German
compared to Romanian. Indeed, if we look at the conditions with only one available cue in
both languages (number match and DOM in Romanian; case on the first DP in German),
the mean accuracy scores are very similar across the two languages (0.67 vs. 0.65,
respectively). This suggests that the difference in performance between the two languages
might in fact stem from the number of cues present in the structure.

Finally, no significant age effect was found for German in the current data,
suggesting that age-related gains may be more visible in the HL (Romanian) than in the SL
(German), possibly due to ceiling effects or differences in language exposure. It is worth
noting that the effect of age — observed in Romanian but not in German — may be
confounded by the time gap between the administration of the two tasks: children were
tested in German one year after completing the Romanian task. This represents a
methodological limitation of the study, which may account for the absence of an age effect
in German and, at the same time, affects the direct comparison between the Romanian and
German comprehension data.

6. Conclusions

Our data provide valuable insights into the acquisition of two languages in a bilingual
child, albeit at different stages of development. One key motivation for examining the
acquisition of which-questions in Romanian—German bilinguals lies in the partial overlap
of morphosyntactic cues across these two languages and the potential impact this overlap
may have on cue use in each language. Setting aside the time gap in assessments, what the
results for heritage Romanian show is that the Romanian child HSs with German as SL
have more difficulties with the comprehension of object which-questions than of subject
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which-questions, suggesting that it is harder for them to establish the correct interpretation
for these structures, despite the fact that the differential object marker pe appears at the
very beginning of the question. Furthermore, number mismatch does not seem to modulate
comprehension in Romanian, as children perform similarly whether the noun phrases
match or mismatch in number. However, DOM pe is always present on the object wh-
phrase in Romanian and this makes it harder to isolate the effect of number agreement from
that of case, unlike in German, where these cues can be disentangled more clearly. By
contrast, the results for SL German indicate increased sensitivity to case-marking cues (and
particularly to the number of such cues) compared to number agreement alone. While these
patterns may reflect cross-linguistic influence, they also align with acquisition trajectories
observed in monolingual Romanian and monolingual German children, respectively, and
could be taken as evidence in favour of the idea that (heritage) bilingual speakers make use
of language-specific strategies when interpreting complex syntactic structures. To better
understand the effects of language contact and cross-linguistic influence on bilingual
development, further research is needed that compares the acquisition of HL Romanian and
of SL German in contact with languages that do not show similar overlaps in
morphosyntactic features. Italian, for example, has the same order in which-questions as
both Romanian and German, but lacks case-marking and relies solely on number agreement
to disambiguate subject and object questions. Comparing the current findings with data
from Romanian-Italian or Italian-German bilinguals could offer clearer insights into the
distinct roles played by DOM/case marking and number agreement in bilingual acquisition.
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