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Sentences with plural expressions can be interpreted either collectively (where a group acts 
as a whole) or distributively (where each individual member acts independently). Distributive 
interpretations are often considered more complex (or harder), requiring additional syntactic 
and/or semantic computation. According to the complexity hypothesis, children with linguistic 
and cognitive processing limitations, such as those with Developmental Language Disorder 
(DLD), may find these interpretations particularly challenging. This study examines how Spanish-
speaking children with DLD interpret ambiguous doubly quantified sentences that allow both 
collective and distributive readings, comparing their performance to typically developing 
(TD) peers. We analyzed access to distributive readings and interpretive preferences across 
development in children aged 5–12 years. Children with DLD were able to access both readings, 
and both groups showed similar overall preferences. The results do not reveal reliable differences 
between groups and, therefore, do not provide support for the complexity account. 
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1. Introduction
Sentences with plural subjects, such as (1), can give rise to two distinct interpretations: a 
distributive reading (2a), in which the predicate applies to each individual member of the group 
or plurality, and a collective reading (2b), in which the predicate applies to the group or plurality 
as a whole.1

(1) Tres niños sujetan dos globos. 
three boy.PL hold.3PL.PRS two balloon.PL 
‘Three boys are holding two balloons.’ 

(Musolino, 2009)

(2) a. Tres niños sujetan dos globos cada uno.2 � distributive
three boy.PL hold.3PL.PRS two balloon.PL each one
‘Three boys are each holding two balloons.’

b. Tres niños sujetan dos globos entre los tres.� collective 
three boy. PL hold.3PL.PRS two balloon.PL among the three 
‘Three boys are holding two balloons together.’

This type of ambiguity arises only with mixed predicates (e.g., carry, paint, hold), which are 
compatible with both readings (Link, 1983, 1987). In contrast, inherently collective (e.g., 
gather, meet) or inherently distributive predicates (e.g., smile, have brown eyes) allow only one 
interpretation (Champollion, 2016, 2019; Lasersohn, 1995).

It has been suggested that distributive readings are more complex than collective ones, 
partly because they are modeled as requiring a covert Distributive operator D in the semantic 
representation (e.g., Brisson, 1998; Champollion, 2019, 2020; Heim et al.,1991; Link, 1983, 
1987), which applies the predicate to each individual member of the group (though see Landman, 
1989, 2000, and Lasersohn, 1995, for the view that collective readings also require a dedicated 
operator). Some accounts assume that this operator is purely semantic (e.g., Brisson, 1998, 2003; 
Heim et al., 1991; Link, 1983, 1987), while others maintain that it is syntactically represented 
(e.g., Champollion 2019; Dotlačil, 2010, 2015; Dotlačil & Brasoveanu, 2021). Processing evidence 
seems to support this complexity hypothesis, although only one study (Dotlačil & Brasoveanu, 2021) 

	 1	 See Landman (1995) and Lønning (1997) for overviews of the various possible interpretations of plural expressions. 
While our study focuses exclusively on collective and distributive readings, other readings, such as cumulative 
interpretations, have been observed (Champollion, 2020; Musolino, 2009; Winter, 2000). For example, the sentence 
in (1) may also receive a cumulative interpretation, where three boys jointly hold two balloons, but without 
specifying how the balloons are distributed. Some accounts treat collective readings as a subtype of cumulative ones 
(Ussery, 2007). Since these distinctions are not central to our research question, we group such readings under the 
label “collective” for simplicity.

	 2	 Note that in Spanish, the sentence is disambiguated by means of the complex quantifier cada uno (‘each one’).
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offers clear support for it. A frequently cited study by Frazier et al. (1999), however, suggests 
that what is costly is not the distributive reading per se, but the process of disambiguating 
between readings (distributive and collective).

Another piece of evidence, though more indirect, in favor of the relative complexity of the 
distributive reading is the strong preference for collective readings observed in adult speakers 
who are faced with ambiguous stimuli (Brooks & Braine 1996; Gil, 1982; Kaup et al., 2002; 
Pagliarini et al., 2012; Syrett & Musolino 2013). However, this interpretation is challenged by 
developmental data: young typically developing (TD) children do not consistently favor collective 
readings (Brooks & Braine, 1996; Pagliarini et al., 2012; Syrett & Musolino, 2013).3 These data 
call into question the complexity view, suggesting that the observed adult bias may not stem 
from intrinsic complexity differences, but rather from distributional patterns in the input, in 
particular, from the frequent co-occurrence of distributive readings with overt markers like each. 
That is, adults would interpret an ambiguous sentence such as (1) collectively, because, typically, 
distributive readings are overtly marked by each (see Saponaro et al., 2025, for converging 
evidence from the domain of production).

Thus, the adult preference for collective readings in ambiguous contexts might not reflect 
the relative simplicity of collective interpretations, but rather a default strategy adopted in the 
absence of explicit cues. The role of each, on the other hand, remains unclear. According to 
the pragmatic view, listeners default to collective readings after pragmatically inferring that 
the speaker would have used each if intending to communicate distributivity (Dotlačil, 2010). 
According to the frequentist view, the default arises from the association of distributive readings 
with each and collective readings with the unmarked form (Gennari & MacDonald, 2005/2006). 
In both accounts, the presence (or absence) of the overt operator each allegedly influences 
interpretation preferences, independently of semantic or cognitive complexity.

In this study, we aim to explore the complexity hypothesis by focusing on children 
with Developmental Language Disorder (DLD), a neurodevelopmental condition affecting 
approximately 7–10% of the child population (Norbury et al., 2016; Tomblin et al., 1997). 
Children with DLD exhibit persistent difficulties with structural aspects of language, especially 
syntax and morphology, despite having typical sensory, intellectual, and neurological profiles 
(Bishop et al., 2016, 2017; Leonard, 2014). They often struggle with complex syntactic structures, 
such as passives, relative clauses, and embedded sentences (Balthazar & Scott, 2023; Georgiou & 
Theodorou, 2023; Leonard et al., 2013; Montgomery et al., 2018; Montgomery & Evans, 2009; 
Van Der Lely, 1998), and show cognitive limitations, including reduced working memory, slower 

	 3	 Multiple studies have shown that young typically developing children tend to either accept both collective and 
distributive interpretations of ambiguous sentences to the same extent or prefer the distributive interpretation (e.g., 
Brooks & Braine, 1996; Pagliarini, et al., 2012; Syrett & Musolino, 2013; among others).  
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processing speed, and weaker inhibitory control (Delage & Frauenfelder, 2020; Henry et al., 
2012; Leonard et al., 2007; Montgomery, 2000, 2003).4 Given these linguistic and cognitive 
challenges, distributive interpretations, which, on the complexity account, require more syntactic 
or semantic computation and, thus, greater  processing effort, may be especially difficult for this 
group.5

We propose that if children with DLD consistently opt for the collective reading in ambiguous 
contexts, such a preference would suggest that the distributive interpretation is comparatively 
more complex. In principle, it can be ruled out that the preference for collective readings is 
related to any role of each. TD children do not appear to fully grasp the distributive function of 
each until around age 7–8 (e.g., Brooks & Braine, 1996; Pagliarini et al., 2012), and it would be 
surprising if DLD children developed this understanding earlier than their TD peers. Recall that 
the role of each in making collective readings the default interpretation of ambiguous sentences 
is attributed either to frequency effects or to pragmatic reasoning. Now, children with DLD often 
show difficulties in statistical learning (e.g., Evans et al., 2009; Haebig et al., 2017; Lammertink 
et al., 2017), which suggests that they will not outperform their TD peers in this respect. On 
the other hand, the preference for collective readings can hardly be attributed to pragmatic 
reasoning, as children with DLD also tend to lag behind in pragmatic development (Arosio et al., 
2017; Botting & Adams, 2005; Katsos et al., 2011). In sum, if DLD children show a preference 
for collective readings of ambiguous sentences, such a preference would suggest that they find 
distributive readings more difficult. 

In short, studying children with DLD, by comparing them with typically developing peers, 
provides a valuable opportunity to test whether distributive readings are inherently more 
complex and demanding.  

2. Aims of the present study
This study investigates differences between Spanish-speaking children with DLD and 
Spanish-speaking TD children in the interpretation of ambiguous sentences that allow both 
distributive and collective readings, such as those involving numerical quantifiers (e.g., 
Three boys hold two balloons). Using a sentence–picture matching task, we address three 
questions. First, we examine whether children with DLD differ from their TD peers in their 
ability to access distributive interpretations of ambiguous sentences. Second, we investigate 

	 4	 Whether their comprehension difficulties stem from these cognitive limitations remains unclear (Montgomery et al., 
2016, 2021; among others) and is the subject of much debate.

	 5	 While the present study does not aim to disentangle the possible underlying sources of difficulty (syntactic, semantic 
or cognitive), it provides new empirical insights into how this population processes semantic/syntactic ambiguity.
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whether interpretive preferences for collective versus distributive readings differ between 
groups, and how these preferences change across development. Third, we explore whether 
deriving a distributive interpretation from an ambiguous sentence is more effortful than 
deriving a collective interpretation, and whether any such processing cost differs between 
children with DLD and TD children, using response times as an index of processing effort. 
Participants included children aged 5 to 12 years and a comparison group of adults aged 21 
to 61 years.

2.1 Research questions
This study aims to address the following questions:

RQ1.	 Access

a.	 Can children with DLD access distributive readings of ambiguous, doubly quantified 
sentences?

b.	 How does their performance compare to that of their TD peers, and how does it 
change with age?

RQ2.	 Interpretive preference

a.	 Do children with DLD show a stronger preference for collective readings than TD 
children?

b.	 Do TD children show developmental changes toward adult-like collective 
preferences?

RQ3.	 Processing effort 

a.	 Are response times longer for distributive readings than for collective readings of 
ambiguous sentences (reflecting greater processing effort in deriving a distributive 
interpretation)?

b.	 Is the eventual distributive–collective RT difference larger in children with DLD than 
in TD children?

2.2 Predictions
•	 Typically developing children

	 We expected TD children to behave in line with previous findings, showing a developmental 
trajectory from no clear preference in younger children to a growing preference for 
collective interpretations in ambiguous contexts as they get older (Brooks & Braine, 1996; 
Pagliarini et al., 2012).
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	 Regarding response times, we expected that distributive readings would take longer to 
be selected than collective readings, reflecting their greater interpretive complexity. 
This prediction follows from previous work on adults, which suggests that processing 
distributive meanings requires additional cognitive effort (e.g., Dotlačil & Brasoveanu, 
2021; Frazier et al., 1999).

•	 Children with DLD

	 If distributive readings are, indeed, more complex than collective ones, we expect children 
with DLD to show a stronger preference for collective interpretations, especially at younger 
ages. However, if both readings are similarly complex, we expect children with DLD to 
behave similarly to their TD peers (e.g., showing no clear preference).

	 Additionally, if distributive readings take longer to be selected than collective ones because 
of their complexity, we expect children with DLD to show even longer response times 
for these interpretations, compared to collective readings, on the one hand, and to TD 
children on the other hand.

3. Method
3.1 Participants
A total of 96 children (48 children with developmental language disorder and 48 children with 
typical language development) participated in the study, ranging in age from 5 to 12 years 
old. Initially, 71 children with language difficulties and 80 children with typical development 
were recruited. Children in the DLD group were screened using a battery of standardized tests 
administered by trained researchers. For the TD group, further selection was carried out, to 
ensure that participants met the criteria for typical development, specifically, children with 
no history of language delays or disorders, no reported concerns by teachers or parents, and 
age-appropriate academic performance were included. After applying our inclusion/exclusion 
criteria (see more information below) and accounting for experimenter error, data for several 
participants were lost. The final sample consisted of 48 children with DLD (14 girls, 34 boys, Mage 
= 100.81, SD = 24.43, Range = 60–151)6 and 48 age-matched children with TD (17 girls, 31 
boys, Mage = 100.62, SD = 24.05, Range = 60–147, t(94) = 0.037, p = .96).

We did not conduct a power analysis to determine the minimum number of participants 
needed to detect true effects. Instead, we recruited as many children with DLD as possible, given 
the time and resources available.

	 6	 Although more boys than girls were included in our DLD sample, the actual prevalence of DLD is similar across genders 
(Calder et al., 2022; Norbury et al., 2016; Tomblin et al., 1997). Disparities in diagnosis and referral may stem from 
behavioral differences, lower awareness, and gender-based diagnostic biases (McGregor, 2020; Whitehouse, 2010; 
Wittke & Spaulding, 2018; Zhang & Tomblin, 2000).
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Children belonging to the experimental group were contacted and recruited through several 
local institutions, including early intervention services and an association supporting children 
with language difficulties (TEL EUSKADI). Children from the control group were recruited 
from two public schools (Antonio Trueba IPI in Portugalete, Basque Country, Spain, and Ibaibe 
Herri Ikastetxea in Barakaldo, Basque Country, Spain). All participants were native speakers of 
Spanish.7 All families completed a written informed consent form and a background (information) 
questionnaire.

All children in the DLD group met inclusion and exclusion criteria defined in accordance 
with diagnostic guidelines established by a Spanish expert committee (Aguado et al., 2015) 
and the Delphi Consensus Study (CATALISE; Bishop et al., 2017). Identification was based on a 
combination of standardized language assessment, clinical/formal diagnosis when available, and 
converging parental and educational reports, in line with current consensus recommendations. 
Specifically, inclusion criteria for the DLD group were: (a) an average non-verbal intellectual 
quotient (NVIQ) ≥ 75, as measured by the Leiter International Performance Scale, Third Edition 
(LEITER-3 non-verbal intelligence scale; Roid et al., 2013); (b) performance ≥ 1.25 SD below 
age-level expectations (standard score < 81) on at least one of the three core composite scores of 
the Clinical Evaluation of Language Fundamentals – Fifth Edition, Spanish version (CELF-5; Wiig 
et al., 2018): Core Language, Receptive Language, or Expressive Language (Table 2); (c) normal 
hearing at 500, 1000, 2000 and 4000 Hz at 20 dB; (d) normal or corrected-to-normal vision; and 
(e) absence of other medical or neurological conditions (e.g., Autism Spectrum Disorder). Three 
children did not meet criterion (b) at the time of testing, but did have a formal external diagnosis 
from qualified clinical professionals. 

Information regarding hearing, vision, and medical history was obtained via parental 
questionnaires and, in most cases, particularly for children without a prior diagnosis, confirmed 
through independent examinations. Children in the DLD group either had a formal diagnosis of 
developmental language disorder (58% of participants) 8 or were in the process of obtaining one, 
but were, nevertheless, receiving speech-language services or clinical intervention at the time 
of the study. Parents of children in the TD group also completed the background questionnaire, 
reporting no history or diagnosis of language impairment, no medical or neurological conditions, 
no hearing loss, and normal or corrected-to-normal vision. These reports were supported by the 
children’s school teachers. Descriptive data for all groups are presented in Table 1. Additional 
information on the standardized assessments used to characterize the DLD group (CELF-5 

	 7	 Some participants were simultaneous bilinguals who acquired Basque from birth or early infancy, alongside Spanish.
	 8	 Some were additionally diagnosed with ADHD (but were medicated) or showed signs of dyslexia, which is quite 

common. DLD occurs quite frequently alongside ADHD or dyslexia (Young et al., 2002). In fact, comorbidity between 
DLD and other neurodevelopmental disorders is highly frequent, as they share difficulties across different cognitive 
areas (Hansen et al., 2018; Pennington, 2006).
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Spanish and LEITER-3), including their administration, subtests, and psychometric properties, is 
provided in Appendix B.

Table 1: Descriptive characteristics of participants’ chronological age. 

DLD (n = 48) TD (n = 48) Comparison

Age 
Group

Mean (SD) Range Mean (SD) Range t(df) p-value

5-y.o.  
(n = 12)

64.83(3.92) 60–70 65.33(4.32) 60–71 –0.20(10) .83

6-y.o.  
(n = 16)

79.37(3.88) 73–83 78.37(2.77) 74–83 0.59(14) .56

7-y.o.  
(n = 12)

89.16(3.92) 84–94 90.33(3.01) 86–94 –0.57(10) .57

8-y.o.  
(n = 24)

102.16(3.56) 96–107 102.33(2.42) 98–107 –0.13(22) .89

9-y.o.  
(n = 12)

112(3.03) 109–
116

111.5(2.81) 108–116 0.29(10) .77

10–12-y.o. 
(n = 20)

138.2(8.29) 123–
151

137.2(8.80) 121–147 0.26(18) .79

Note. Mean, SD, and Range of chronological ages are reported in months.  The numbers in 
parentheses indicate the total number of child participants in each age group. Age groups 
were defined for descriptive and illustrative purposes, to ensure a relatively balanced number 
of participants across groups, particularly at the older end of the age range. At age 10, there 
were two participants per group, and at age 12, there were three participants per group. All 
inferential statistical analyses were performed with age as a continuous variable.

Each child with DLD was individually matched to a TD child of the same age (+/– 4 months) 
at the time of the experimental task. We were unable to closely match one participant. We also 
attempted to match participants by gender; however, this was not possible for all cases. Children 
in the control group were not administered the full battery of assessments, primarily due to time 
constraints. 

In addition to the child participants, we included a group of 35 adult native speakers of 
Spanish, to provide a baseline for interpretation preferences and also to (exploratorily at least) 
assess whether the oldest child groups approach adult-like performance.9  Adults were aged 
21 to 61 years (Mage = 32.2, SD = 8.78), and reported no history of language, hearing, or 

	 9	 A reviewer rightly pointed out that, according to Pagliarini et al. (2012), even TD children aged 10–12 years may not 
display fully adult-like collective preferences. For that reason, we decided to include the adult group.
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neurological disorders, and had normal or corrected-to-normal vision. All adults completed the 
same sentence–picture matching task as the children. 

Table 2: Standard scores for language and cognitive assessment in children with DLD. 

DLD (n = 48)

Variable Mean SD Range

CELF-CLSa 72.2 9.06 53–91

CELF-RLSb 79 9.69 61–104

CELF-ELSc 70 9.06 45–83

LEITER-3d 101 7.41 88–113

Notes:
aCELF-5 CLS = Clinical Evaluation of Language Fundamentals Spanish version, 5th Edition:
Core Language score. Scaled scores (M = 100, SD = 15).
bCELF-5 RLS = Clinical Evaluation of Language Fundamentals Spanish version, 5th Edition:
Receptive Language score. Scaled scores (M = 100, SD = 15).
cCELF-5 ELS = Clinical Evaluation of Language Fundamentals Spanish version, 5th Edition:
Expressive Language score. Scaled scores (M = 100, SD = 15).
d  LEITER-3 NON-VERBAL IQ (Leiter International Performance Scale – 3th Edition; Age-scaled 
scores (M = 100, SD = 15).
Neurotypical children were not tested on these standardized measures. Their scores were 
believed to be in the typical range.
Children in the DLD group showed impairments across expressive and/or receptive 
language domains of varying severity, as reflected in CELF-5 composite scores. Inclusion in 
the DLD group required scoring <1.25 SD below the mean on at least one core composite 
score. While most children met this criterion, three participants did not fall below this
cutoff on any single composite score, but had a formal external  diagnosis of DLD and 
converging evidence from parental and educational reports. This approach seems to be 
consistent with current consensus recommendations for identifying DLD (e.g., Bishop et al.,
2017).

3.2 Materials
We carried out the experiment in Spanish. Each trial consisted of a target sentence and four images
appearing together on a computer screen. Every sentence was presented twice. Participants saw
visual arrays of four pictures paired with test sentences (played auditorily twice), as shown in
Figure  1. Auditory stimuli were recorded in a soundproof recording booth by a female native
speaker of Spanish, using neutral (non-emphatic, non-stressed) speech prosody to avoid biases
towards one interpretation (see Lohiniva & Panizza, 2016). They were later edited in PRAAT
(Boersma  &  Weenik,  2024)  to  ensure  approximately  equal  length.  Sentences  sounded  quite
natural, despite the unbiased prosody.
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Figure 1: Schematic representation of a critical trial. Auditory stimuli adapted for illustration 
purposes.

We created  pictures depicting either a collective or distributive context and some other 
inconsistent contexts.

Critical sentential stimuli were selected based on previous literature (Brooks & Braine, 1996; 
Drozd et al., 2017; Grinstead et al., 2021; Musolino, 2009; Syrett & Musolino, 2013). Our target 
sentences were doubly quantified sentences, mostly of the 3/2 or 2/3 type, like (3) and (4), 
which have multiple readings (as described above).

We included predicates that were ambiguous and equally easy and plausible to interpret 
either way (Champollion, 2020; Link, 1983, 1987). The predicate types varied and included 
activities (atelic), accomplishments (telic), achievements, and states (Vendler, 1967).

(3) Dos niños rompen tres ventanas.
Two boy.PL break.3PL.PRS three window.PL
‘Two boys break three windows.’

(4) Tres niñas levantan dos cajas.
Three girl.PL lift.3PL.PRS two box.PL
‘Three girls lift two boxes.’

We used 14 transitive verbs for the critical stimuli: romper (‘break’), limpiar (‘clean’), comer 
(‘eat’), sujetar (‘hold’), mover (‘move/push’), tener (‘have’), cantar (‘sing’), leer (‘read’), pasear 
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(‘walk’), jugar (‘play’), ensuciar (‘dirty’), llevar (‘carry’), dibujar (‘draw’), and levantar (‘lift’). The 
subjects had either human referents (girls, boys) or animal referents (elephants, monkeys, sharks, 
dogs, or pigs). No pretests were conducted to assess the availability of the target readings. 

Numerals were restricted to small numbers, such as two and three, which are acquired quite 
early, around the age of 3, according to the developmental literature (Sarnecka & Gelman, 2004; 
Wynn, 1992). Also, TD children around that age (4- to 6-year-olds) use those numerals very often 
in the context of counting objects, as in two dogs, counting sequences, as in One, two, three, or 
to answer how-many-type questions (Gennari & MacDonald, 2005/2006). This was also done to 
avoid the possible arithmetical and mathematical difficulties that children with DLD might face 
(Cowan et al., 2005; Donlan et al., 2007; Katsos et al. 2011). 

There were 16 critical trials containing ambiguous sentences (like (2) or (3)).  In addition, 
there were 32 filler trials similar in structure, for a total of 48 test sentences (see Table 3 for 
examples). The purpose of those was to keep participants attentive and to ensure that they were 
paying attention to the number of events and to the semantic content of the predicate. Filler 
trials were randomly interspersed between critical trials.

Table 3: Examples of sentence-picture sets in experimental and control conditions.

Condition Sentences Content of the images

Ambiguous Dos niños sujetan tres globos. 
‘Two boys hold three balloons.’

2 boys are holding 3 balloons.

2 boys are each holding 3 balloons.

2 boys are each holding 3 balls.

2 girls are holding 2 bicycles.

Collective Tres elefantes mueven dos coches. 
‘Three elephants push two cars.’

3 elephants are pushing 2 cars.

3 elephants are pushing 3 airplanes.

3 boys are pushing 3 cars.

3 elephants are standing together.

Distributive Tres niñas levantan dos cajas. 
‘Three girls lift two boxes.’

3 girls are each lifting 2 boxes.

3 girls are each lifting 2 pianos.

3 gorillas are each throwing 2 boxes.

2 girls are walking.

Filler Un niño come tres galletas. 
‘A/One boy eats three cookies.’

One boy is eating 3 cookies.

One boy is eating a whole chicken.

An elephant is jumping rope.

One girl is eating a cookie.
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Of the 16 critical trials, four appeared in the collective condition, four in the distributive 
condition, and eight in the ambiguous condition. This design served two main purposes: (i) 
to compare participants’ picture selections between collective versus distributive conditions in 
terms of speed and cognitive effort; and (ii) to examine participants’ ability to identify both target 
responses (collective and distributive interpretations) compared to other, incorrect options, and 
to observe interpretive preferences.

Collective and distributive condition trials each presented an ambiguous sentence alongside 
three distractor pictures incompatible with either reading, and one picture consistent with the 
sentence under the respective reading (i.e., the “correct” picture). In collective conditions, the 
correct picture supported only the collective reading; in distributive conditions, it supported only 
the distributive reading. 

Ambiguous condition trials showed an ambiguous sentence with two consistent images, one 
matching the collective reading and the other, the distributive reading, plus two distractors 
depicting different activities or participants. Distractors depicted other activities by the same 
number of participants or the same participants, or the same kind of event, but not the same 
participants. Picture positions were counterbalanced. Only in ambiguous trials could children 
(and adults) experience a conflict between collective and distributive interpretations.

Lastly, filler trials included non-ambiguous sentences (e.g., One/A boy eats three cookies) with 
three foil pictures and one consistent picture matching the sentence’s unique meaning.

We also included 2 demonstration trials and 3 practice trials, designed to familiarize 
participants with the task.10 These trials were similar in format to the filler and critical trials but, 
in some cases, included nonliteral light verb constructions (e.g., hacer la cama ‘to make the bed’ 
or poner la mesa ‘to set the table’). For these, two pictures were presented, each corresponding to 
a different interpretation of the sentence. Demonstration trials included one ambiguous sentence 
with a light verb construction (hacer la cama) and one non-ambiguous sentence. Practice trials 
consisted of one ambiguous sentence with a light verb construction (poner la mesa) and two non-
ambiguous sentences. Practice trials were not analyzed.

Target trials, therefore, appeared in three conditions (collective, distributive and ambiguous). 
We generated four lists. The same items appeared in all four lists under different conditions. To 
make sure that participants did not see the same visual array multiple times and heard the 
same sentence three times, participants were randomly assigned to one of the four lists. Each 
list contained, as already mentioned, 48 audio-visual stimuli (4 collective, 4 distributive, 8 
ambiguous, 32 fillers) presented in random order. Left-right and top-bottom position of the 

	 10	 In a way, following the pattern from CELF-5 (Wiig et al., 2018).
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images was counterbalanced. The stimulus list order did not appear to have any effect on the 
results and was not considered for further analysis.

3.3 Procedure
Participants completed a forced-choice sentence-picture matching task. Children sat in front of 
a laptop and were instructed to help a female puppet character learn Spanish. The task was run 
using E-Prime 3.0 stimulus presentation software (Psychology Software Tools, 2016).

For each trial, participants first heard the prompt: “¿Cuál representa mejor la frase [test 
sentence]?” (‘Which one best captures the meaning of [test sentence]?’, referred to as Q1). 
After choosing one of the four pictures, they then heard: “¿Hay otro dibujo que también pueda 
representar la frase [test sentence]?” (‘Is there another picture that could also match [test 
sentence]?’, Q2).

Each sentence was, thus, heard twice: once in the first phase (Q1), followed by four pictures; 
and once again in the second phase (Q2), with the previously chosen picture replaced by an “X” 
sign and the remaining three pictures displayed. In the first phase, children selected the image 
that best matched the sentence. In the second, they were asked whether any other picture 
could also match. If only one match was possible, they were instructed to select the “X” sign; 
otherwise, they indicated a second possible match, based on their spontaneous preference. 
Children responded by tapping the screen with their fingers as quickly and accurately as 
possible.

After the demonstration and practice phase, all children completed the test trials successfully; 
no participants were excluded for failing to understand the task. Stimuli remained onscreen 
until a response was given. Picture selections and response times were recorded. Response 
times were measured in milliseconds from the onset of the  question and picture presentation 
to the participant’s tap on the touchscreen. Auditory stimuli consisted of three components: 
the question prompt, a brief pause, and the target sentence. Because target sentence durations 
varied naturally, we individually adjusted the pause preceding each sentence, so that the total 
duration was approximately constant across trials. These adjustments were almost imperceptible 
and ensured that differences in RT primarily reflected the time participants took to select a 
picture in response to the sentence. 

No feedback was provided during test trials. However, limited feedback was given during 
practice trials, to ensure participants understood that they could select two pictures when 
appropriate. At the end of the experiment, a short animated clip of the puppet thanked participants 
for their effort and participation. The task lasted approximately 12 to 15 minutes.

Each child was tested individually in a quiet room. Children with DLD were tested at a 
research or intervention center, and TD children were tested at their schools. Most participants 
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completed the procedure in a single session, although some children with DLD required a second 
session.

TD children completed only the experimental task. For children with DLD, the experimental 
task was followed by the CELF standardized language assessment, and then the LEITER-3 
nonverbal cognitive abilities test, administered in fixed order. Breaks were provided as needed. 
All testing sessions were video-recorded.

All parents/caregivers were informed of the study’s goals and provided written informed 
consent; the consent procedure was approved by the Ethics Committee for research with human 
beings (CEISH) of the University of the Basque Country (EHU), code M10_2019_205. Families of 
children with DLD received a report with the results of the standardized assessments. A summary 
of the study’s findings was shared with participating schools as a newsletter-style poster for 
distribution to the families of TD children.

Adults completed the same sentence–picture matching task individually in a quiet location of 
their choosing. Instructions were identical to those given to the children, and all responses were 
recorded using the same equipment and procedure as for child participants.  

3.4 Data analysis
Participants were required to achieve at least 80% accuracy on filler trials to be included in the 
analyses. All participants met this criterion; therefore, no exclusions were made on this basis.

All analyses were conducted in R (R Core Team, 2021) using RStudio (RStudio Team, 2020), 
with the packages ggplot2 (Wickham, 2016), lme4 (Bates et al., 2007), dplyr (Wickham et al., 
2015), and lmerTest (Kuznetsova et al., 2015). We performed three analyses, each targeting a 
different aspect of participants’ performance: (i) access to distributive readings, (ii) interpretive 
preferences for collective versus distributive readings, and (iii) processing effort, explored 
through response times. For all analyses, we fitted (generalized) mixed-effects regression models 
including random intercepts for participants and items. In line with recommendations by Barr 
et al. (2013), we initially evaluated more complex random-effects structures, including random 
slopes. In cases of convergence problems or singular fits, or when random effects contributed 
only minimally to model variance, we simplified the random structure by removing the effects 
with the lowest variance, step by step. The final models retained only random intercepts. The 
bobyqa optimizer was used for model fitting.

3.4.1 Access to distributive readings (RQ1)
To find out whether children with DLD can access distributive readings and how this ability 
compares to that of their TD peers (RQ1a–b), we fitted a mixed-effects logistic regression model 



15

to the picture-selection data from the ambiguous condition trials. The dependent variable 
was whether a distributive reading was selected at any point during the trial (in either Q1 
or Q2), coded binarily (1 = distributive picture selected, 0 = not selected). We chose this 
operationalization to capture any evidence of access to distributive interpretations, regardless 
of when this interpretation was selected within the trial. The optimal model included AGE 
as a continuous predictor (centered and scaled, measured in months) and GROUP (DLD vs. 
TD; sum-contrast coded), as well as their interaction, as fixed effects. AGE was treated as 
a continuous predictor here, to model developmental change as a gradual process, rather 
than as discrete age-group differences. Random intercepts for participants and items were 
included.

3.4.2 Interpretive preference (RQ2)
To assess children’s interpretive preferences (RQ2a–b), we analyzed picture-selection 
responses from Q1 in ambiguous trials only. Trials in which participants selected an incorrect 
(non-target) picture were excluded. For each remaining trial, the selected picture was coded 
as 1 if it represented the collective reading, and 0 if it represented the distributive reading. 
The dependent variable was, therefore, the type of reading chosen (1 = collective, 0 = 
distributive).  To maximize statistical power and retain the full variability in age, age was 
modeled as a centered continuous predictor. We fitted a mixed-effects logistic regression 
model with GROUP (DLD vs. TD), AGE (centered and scaled; measured in months), and their 
interaction as fixed effects, and random intercepts for participants and items. GROUP was 
treatment-contrast coded, with TD as the reference level. This model allows us to test whether 
preferences change with age in the TD group. The AGE x GROUP interaction tests whether 
the effect of age differs between TD and DLD children, that is, whether the developmental 
trajectory in DLD differs from that observed in TD. Age-group information is presented 
descriptively for visualization purposes. To explore adults’ interpretive preferences, we fitted 
a separate intercept-only mixed-effects logistic regression model, with random intercepts for 
participants and items.

3.4.3 Processing effort (RQ3)
To examine potential differences in response times (in ms) between collective and distributive 
readings (RQ3a–b), we analyzed response times from Q1, comparing the two conditions 
(collective vs. distributive). RTs were measured from the onset of the question (including the 
pause and the target sentence) and picture presentation until the participant’s tapping of the 
picture on the laptop touch screen. RTs were log-transformed to correct for non-normality. No 
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  outlier removal was performed, as there was no objective criterion for defining extreme RTs.11

RTs  were  analyzed  for  all  correct  responses;  incorrect  (non-target)  responses  were  excluded,
accounting for 14% of critical trials.

Based  on  model  comparisons,  using  the  Akaike  Information  Criterion  (AIC),  the  final
model (for the children’s data) included the fixed factors GROUP (DLD vs TD) and CONDITION
(distributive  vs.  collective),  and  their  interaction  (sum-contrast  coded).  We  also  included
random  intercepts  for  participants  and  items.  We  tried  including  CONDITION  as  a  random
slope  by  participant,  but  it  led  to  a  singular  fit  and  was  removed.  The  dependent  variable
was  response  time.  The  model  included  the  CONDITION  ×  GROUP  interaction,  to  explore
whether the effect of condition varied across groups. For adults, we fitted a separate model
with  CONDITION  as  the  only  fixed  factor  (sum-contrast  coded),  and  random  intercepts  for
participants and items.

Full  model  outputs  and  statistical  results  for  each  analysis  are  presented  in  the
corresponding  results  sections  below.  All  study  materials,  data,  and  analysis  scripts  have
been  made  publicly  available  on  the  Open  Science  Framework  (OSF)  at:  
https://osf.io/knp7m/overview.

4. Results
4.1 Fillers and picture-selection in collective versus distributive conditions
Participants performed accurately on filler trials (Q1), with mean accuracy of 98.6% in the
DLD group, 99.9% in the TD group, and 99.4% in adults. Children’s individual scores ranged
from  87.5%  to  99%.  Filler  trials  were  excluded  from  subsequent  analyses.  As  expected,
participants were also highly accurate in selecting collective and distributive interpretations
in the collective and distributive conditions (DLD: 95.6%, TD: 95.8%), because the visual
displays  depicted  only  one  interpretation  (collective  or  distributive),  and  the  alternatives
were not genuine competitors. These condition trials were included to examine response-
time  differences  between  collective  and  distributive  readings.  We  now  turn  to  the  main
results.

4.2 Picture selection: Access to the distributive reading in ambiguous conditions
First, we inspected the overall proportion of distributive picture selections across groups and age
groups.  Table  4  reports the mean proportion of distributive responses selected by each diagnostic

	 11	 It seemed difficult to detect true outliers, and the risk of eliminating extreme, but valid, RTs was great, so we decided 
not to remove extreme RTs, because it could introduce considerable bias. 

https://osf.io/knp7m/?view_only=80b4619d033f4cdeb2ead34d08e73659
https://osf.io/knp7m/overview
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group (DLD vs. TD) across age groups, as well as the overall means. Adults’ distributive picture 
selections are also reported for comparison.

Table 4: Proportion of participants choosing the distributive picture in either Q1 or Q2.

Proportion of distributive responses

DLD TD

5-year-olds 0.50 (0.26) 0.79 (0.23)

6-year-olds 0.59 (0.28) 0.64 (0.3)

7-year-olds 0.56 (0.21) 0.65 (0.41)

8-year-olds 0.77 (0.24) 0.64 (0.34)

9-year-olds 0.67 (0.38) 0.77 (0.28)

10–12-year-olds 0.82 (0.21) 0.71 (0.44)

Overall 0.68 (0.27) 0.69 (0.34)

Adults 0.88 (0.23)

The model revealed no significant group differences in distributive picture selection (see 
Table 5). Children with DLD and TD children showed comparable rates of distributive responses, 
indicating no evidence of reduced access or difficulties in accessing distributive readings in the 
DLD group. Inspection of individual data points in Figure 2 indicates that several children in 
the DLD group and the TD group performed below chance level across the full age range (5 to 
12 years).  This suggests that access to distributive readings is not uniform across all individual 
children.12

Table 5: Model results for group comparisons in access to distributive readings. 

Term β 95% CI z-value p-value

Intercept 1.24 [0.75, 1.73] 4.95 <.001

AGE (centered) 1.71 [–0.02, 3.45] 1.93 .053

GROUP –0.13 [–0.95, 0.69] –0.30 .763

AGE × GROUP 2.64 [–0.80, 6.08] 1.50 .133

	 12	 In an additional model including only TD participants (children and adults), with 10–12-year-olds as the reference 
level, we found no statistically reliable differences between 10–12-year-olds and adults in access to distributive 
readings (see Table A1 in Appendix A).
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Figure 2: Developmental trajectory of distributive picture selections across age per diagnostic 
group. 
Note: Lines and shaded bands represent model-predicted probabilities and 95% confidence 
intervals; points show participant-level mean proportions. The dashed green line indicates the 
adult mean.

4.3 Picture selection: Preferences
Table 6 shows the mean proportions (and standard deviations) of collective and distributive 
picture selections by age group and diagnostic group, with adults included for comparison. 
Figure 3A visualizes these data as percentages of collective and distributive picture selections 
within each age group and diagnostic group, providing a descriptive overview of interpretive 
preferences. Figure 3B shows the model-predicted probabilities of choosing the collective picture.

Table 6: Descriptive statistics for collective and distributive picture selections (Q1, ambiguous 
trials) by age group and diagnostic group. Adults are included for comparison. 

Proportions of collective and distributive picture selections

DLD TD

Age group Collective Distributive Collective Distributive

5-year-olds 0.69 (0.13) 0.31 (0.13) 0.52 (0.09) 0.48 (0.09)

6-year-olds 0.61 (0.20) 0.39 (0.20) 0.70 (0.20) 0.30 (0.20)

7-year-olds 0.62 (0.13) 0.38 (0.13) 0.57 (0.33) 0.43 (0.33)

8-year-olds 0.66 (0.15) 0.34(0.15) 0.69 (0.24) 0.31 (0.24)

9-year-olds 0.79 (0.23) 0.21 (0.23) 0.75 (0.14) 0.25 (0.14)

10–12-year-olds 0.80 (0.15) 0.20 (0.15) 0.79 (0.26) 0.21 (0.26)

Collective Distributive

Adults 0.83 (0.21) 0.17 (0.21)
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Figure 3: (A) Proportion of collective and distributive picture selections by age group and 
group (TD vs DLD). Error bars represent 95% confidence intervals. (B) Model-predicted 
probabilities of collective picture selections across the age range for DLD and TD children. 
Shaded bands represent 95% confidence intervals. Points represent participant-level mean 
responses. The dashed green line indicates the model-predicted probability for adults as a 
reference.
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The  model  showed  that  the  intercept  (representing  TD  children,  mean  age)  was
significantly  different  from  zero  (β  = 1.50, z  = 5.23, p  =< .001), indicating  that  at
the  reference  point  (TD, mean  age), TD  children  are  more  likely  than  chance  to  choose
collective responses.  The  main  effect  of  GROUP  was  not  significant  (β  =  –0.17,  z  =  –
0.45,  p   = .652),  suggesting  no  difference  between  TD  and  DLD  children.  The  main
effect   of   AGE  was  significant  (β  = 1.69, z  = 2.82, p  = .005), suggesting  that
preference  for  collective  responses  increases  with  age  in  TD  children.  Crucially, the
GROUP  and  AGE  interaction  was  not  significant, indicating  that  the  developmental
trajectory  of  collective  preferences  did  not  differ  between  DLD  and  TD  children.  The
summary of the output of this model can be seen in  Table  7.

Table 7:  Model results for group comparisons in interpretive preferences (reference level: TD 
children).

Term β 95% CI z-value p-value

Intercept 1.50 [0.94, 2.06] 5.23 <.001

GROUP (DLD) –0.17 [–0.91, 0.57] –0.45 .652

AGE (centered) 1.69 [0.52, 2.87] 2.82 .005

GROUP (DLD) x AGE –0.54 [–2.18,1.11] –0.64 .522

 

The  intercept  from  the  adult’s  model  was  positive  and  significant  (β  =  2.27,  z  =  5.24,
p < .001), showing an overall significant preference for collective interpretations.13

These results suggest that both groups’ preferences change with age in a similar way.

4.4 Response times (picture-selection times)
The  model  for  RTs  revealed  no  significant  differences  between  groups  (β  =  0.02,  t  =
0.51,  p  = .610). However, there was a robust main effect of CONDITION (β = −0.090,  t
= −5.04,  p  < .001), reflecting longer response times for distributive interpretations than
for collective interpretations. There was no interaction between GROUP and CONDITION.
The full model is reported in  Table  8, and the overall response-time pattern is illustrated
in  Figure  4.

	 13	 Although not a primary focus of the study, we conducted an exploratory analysis of preferences in the TD group, to 
assess whether the oldest age group (10–12-year-olds) differed from adults; no significant differences were found (see 
Table A2 in Appendix A).
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Regarding adults, CONDITION was also a significant factor in their model (β = −0.09, 
t = −4.03, p < .001), with longer response times for distributive interpretations than for 
collective interpretations. Taken together, these results indicate that all groups (TD children, 
children with DLD, and adults) showed the same direction of response-time differences across 
conditions. 

Table 8: Model results for group comparisons in response times.

Term β 95% CI t df p-value

Intercept 8.75 [8.71, 8.79] 420.78 38.39 <.001

GROUP 0.02 [–0.05, 0.08] 0.51 93.74 .610

CONDITION –0.09 [–0.13, –0.06] –5.04 625.44 <.001

GROUP × 
CONDITION

0.06 [–0.02, 0.13] 1.53 624.44 .127

Figure 4: Predicted response times for collective and distributive readings. (A) Children’s 
predicted log response times per group and condition.  (B) Adults’ predicted log response times 
per condition. Boxplots represent model-predicted distributions; points show participant-level 
means.
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We discuss these results in the context of our predictions and RQs.

5. Discussion
This study investigated whether distributive interpretations of ambiguous doubly quantified 
sentences are more complex than collective ones, using children with DLD as a test case. 
Distributive readings have been said to be syntactically, semantically, and cognitively more 
demanding than collective readings. Since children with DLD are known to have difficulties 
with complex syntactic structures and often show cognitive limitations (e.g., reduced working 
memory, weaker inhibitory control, slower processing speed), we hypothesized that they 
might struggle to access distributive readings if these readings are indeed more complex, and, 
therefore, show a stronger preference for collective interpretations. We used a sentence–picture 
matching task in which children, as well as adults, were presented with a sentence containing 
two numerical quantifiers (e.g., Three girls lift two boxes) and four pictures. There were three 
experimental conditions: (i) ambiguous, where both collective and distributive readings were 
visually represented; (ii) collective-only, where only the collective reading was depicted; and (iii) 
distributive-only, where only the distributive reading was represented. Children and adults were 
first asked to select the picture that best matched the sentence (Q1), and then to indicate whether 
another picture could also match the sentence (Q2). We now revisit our research questions in 
light of our results.

Regarding our first research question, we analyzed picture-selection data from ambiguous 
trials to determine whether children with DLD can access distributive readings and how their 
performance compares to that of their TD peers across development (5–12 years). We looked at 
whether participants selected a distributive interpretation in either Q1 or Q2.  The results show 
that children with DLD, including the youngest participants (5-year-olds), were able, overall, to 
access distributive readings of ambiguous doubly quantified sentences. Their performance closely 
matched that of TD children across the full age range. These findings suggest that children with 
DLD show no difficulties in accessing multiple readings of ambiguous numerically quantified 
sentences, at least with respect to collective and distributive interpretations, and that distributive 
interpretations are within their grammatical reach and processing capacity. Performance in the 
TD group is consistent with previous research showing that typically developing children are 
able to access distributive readings from an early age (Musolino, 2009; Syrett & Musolino, 2013). 
In fact, we know from those studies that TD children as young as three can access multiple 
readings (collective, distributive, cumulative) of ambiguous sentences (a.o. Musolino, 2009; 
Syrett & Musolino, 2013). 

Descriptively, however, performance was not uniform across participants. Inspection of 
individual data points revealed that some children in both groups performed below chance 
levels across the full age range (5 to 10–12 years). This descriptive pattern shows that access to 
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distributive interpretations was generally present, but not consistent across all children. Similar 
variability has been reported in previous studies of typically developing children (e.g., Pagliarini 
et al., 2012, for Italian; Syrett & Musolino, 2013, for English), and the factors contributing to 
these differences are unclear. It is important to note that task-related factors may have facilitated 
access to distributive readings. The inclusion of both ambiguous and unambiguous conditions 
could have increased participants’ overall sensitivity to distributivity.14

Turning now to our second research question, we asked whether children with DLD show 
a stronger preference for collective readings than TD children, and whether TD children show 
developmental changes toward adult-like collective preferences. To address these questions, 
we analyzed picture-selection responses from Q1 on ambiguous trials only.  Contrary to our 
predictions, we found no evidence that children with DLD differed from their TD peers in their 
interpretive preferences. Children with DLD did not show stronger collective preferences than 
their TD peers. Instead, we found a significant effect of age: collective preferences increased with 
age across the sample, and this developmental pattern appeared similar in both groups. Adults, 
as expected, showed a robust preference for collective readings, consistent with many previous 
findings (e.g., Brooks & Braine, 1996, Experiment 2; Syrett & Musolino, 2013, Experiment 2). 

At the same time, these findings should be interpreted cautiously. The absence of significant 
group differences should not be taken as evidence of equivalence between TD and DLD children. 
Given the modest sample sizes and the limited number of ambiguous trials, the present study may 
have lacked sufficient power to detect subtle group differences or developmental divergences. 
Consequently, the present findings are best interpreted as showing no detectable evidence of 
differences between groups in the current dataset, rather than definitive evidence that such 
differences do not exist. Replication with larger samples and a greater number of ambiguous 
items would, therefore, be desirable.

It is also possible that potential difficulties with distributive interpretations emerge earlier 
in development than in the age range examined here. Thus, children with DLD may have 
experienced greater difficulty with distributive readings at younger ages, but largely overcome 
these difficulties by the ages tested in the present study (by age 5, the typical age of earliest 
diagnosis). 

The developmental increase in collective preferences observed in both groups replicates a 
substantial body of cross-linguistic work showing that, in the absence of explicit distributive 
markers such as each, children gradually move toward adult-like collective interpretations of 

	 14	 Anecdotally, some adult participants reported that they would not have considered a distributive interpretation 
unless it had been explicitly presented as an option. While these observations were not systematically collected or 
analyzed, they are consistent with claims in the theoretical literature that distributive interpretations of sentences 
without explicit distributive markers are often judged (as) marginal or even unavailable (Champollion, 2020).
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ambiguous sentences (e.g., Brooks & Braine, 1996; de Koster et al., 2017, 2018; de Koster et 
al., 2021; Padilla-Reyes, 2018; Pagliarini et al., 2012). This trend has often been attributed to 
pragmatic and/or frequency-based learning from the input, rather than to the intrinsic complexity 
of distributive interpretations. Given the similar trajectories observed in the TD and DLD groups, 
this suggests that children with DLD are able to engage in the kind of pragmatic inferencing 
required to prefer collective readings or, alternatively, that this is an area in which statistical 
learning is preserved (Kapa & Mettler, 2024). 

Taken together, the present findings do not support the prediction that distributive readings 
are more difficult for children with DLD than for their TD peers. However, given the limitations 
discussed above, this conclusion should be regarded as tentative. Given that no differences 
between groups were observed, the present findings do not seem to support the prediction that 
distributive readings are inherently more complex than collective readings, on the assumption 
that DLD children exhibit difficulties with complex structures. 

Finally, our third research question explored whether response times differed between 
collective and distributive condition trials and whether this effect varied across groups. We 
analyzed RTs from Q1 on non-ambiguous trials, including only correct responses. Both TD 
and DLD children, as well as adults, took longer to select distributive interpretations than 
collective interpretations. In principle, this pattern is consistent with the idea that distributive 
interpretations may require additional processing (Dotlačil & Brasoveanu, 2021; Frazier et al., 
1999). Importantly, however, there were no differences in RTs between groups, indicating that 
the magnitude of this slowdown was comparable across TD children and children with DLD.

At the same time, we must acknowledge, as suggested by a reviewer, that these RT results 
must be interpreted with caution, because they are subject to a potential confound between 
interpretive complexity and visual complexity. Distributive pictures necessarily contained more 
objects and were, therefore, visually more complex than collective pictures (see Figure 1 above). 
This design choice followed from our primary goal of examining how different interpretations are 
derived from the same ambiguous sentence, rather than simply verifying a single interpretation. 
As a result, longer RTs in the distributive condition trials may reflect either increased interpretive 
complexity or longer visual inspection times.

Notably, however, the primary contribution of the present study was to assess whether 
differences between children with DLD and their TD peers could provide evidence for a 
complexity-based account. Although the RT pattern is compatible with such an account, the 
absence of reliable group differences in RTs means that the study of children with DLD still does 
not provide evidence in favor of complexity.15

	 15	 One of our reviewers suggested an alternative design that could more directly test the processing complexity of 
distributive readings. In this design, the pictures would be matched in the number of objects. For example, one could 
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5.1 Limitations
Before concluding, several limitations of the present study should be acknowledged. First, as we 
have already pointed out, due to recruitment constraints, the sample size was relatively small for 
the age-range covered. As a result, we cannot conclude that children with DLD do not experience 
greater difficulties with distributive readings than typically developing children. What we can 
say, however, is that we currently lack evidence that they do have such difficulties. Second, 
standardized language and cognitive assessments were not administered to the TD group. Instead, 
typical development was confirmed through parental and teacher reports. While this approach 
is common in developmental research, future studies would benefit from administering the same 
standardized assessment battery to both groups to strengthen group comparisons.

Summing up, comparable designs with larger samples will be necessary to confirm the 
robustness of the observed patterns. 

6. Conclusion
For the first time, this study examined how children with DLD and TD children interpret ambiguous 
sentences with numerical quantifiers that can be interpreted collectively or distributively. By 
comparing these groups, we aimed to test the complexity hypothesis, which posits that distributive 
readings are inherently more complex than collective ones, and, therefore, potentially more 
challenging for children with DLD, who are known to struggle with language structure and 
processing capacity. 

Our results show that children in both groups were able to access distributive interpretations 
(at least, in this task), and that they both seemed to have similar interpretive preferences across 
the age range tested. These findings do not reveal reliable group differences and, therefore, do 
not support the complexity account. However, they provide independent evidence that children 
with DLD can, in fact, access distributive readings at levels comparable to their TD peers. The 
current results suggest that part of becoming an adult language user involves gradually learning 
or realizing that distributive readings are typically overtly marked with each, and sentences 
without such markers are usually interpreted collectively.

present a sentence like “Two boys cleaned two bikes” with a collective picture, and separately “Two boys cleaned 
one bike” with a distributive picture. This approach would allow any differences in response times to be attributed 
specifically to interpretive complexity, rather than to visual differences. While we could have included such trials, 
using different sentences to equalize visual complexity would address a different question: namely, whether verifying 
a distributive event is slower than verifying a collective one, rather than whether deriving a distributive interpretation 
from an ambiguous sentence is more costly.
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Appendix A
Table A.1: Model results for access to distributive readings in TD participants (reference level: 
10–12-year-olds).

Term β 95% CI z-value p-value

Intercept 2.28 [0.17, 4.40] 2.11 .035

AGE 5 0.36 [–2.85, 3.57] 0.22 .826

AGE 6 –1.57 [–4.44, 1.31] –1.07 .285

AGE 7 –0.93 [–4.08, 2.21] –0.58 .561

AGE 8 –1.20 [–3.85, 1.44] –0.89 .373

AGE 9 –0.08 [–3.23, 3.07] –0.05 .960

Adults 1.56 [–0.77, 3.88] 1.31 .190

Table A.2: Model results for interpretive preferences in TD participants (reference level: 
10–12-year-olds).

Term β 95% CI z-value p-value

Intercept 1.69 [0.74, 2.64] 3.48 <.001

AGE 5 –1.57 [–2.95, –0.20] –2.24 .025

AGE 6 –0.62 [–1.92, 0.67] –0.94 .347

AGE 7 –1.31 [–2.71, 0.09] –1.84 .066

AGE 8 –0.66 [–1.84, 0.53] –1.08 .279

AGE 9 –0.37 [–1.79, 1.05] –0.51 .611

Adults 0.30 [–0.73, 1.33] 0.57 .568

Appendix B Background measures: Clinical assessment
Some children with DLD were diagnosed by independent and experienced speech and language 
therapists from clinical/public institutions, according to the standard procedures (ICD-11; WHO, 
2022 or DSM-5; APA, 2013), but not all of them were. Therefore, we used a battery of assessments. 
The Clinical Evaluation of Language Fundamental CELF-5 (Spanish version) is a validated 
and reliable measure of language competence for 5-to-15-year-olds. Its composite scores have 
demonstrated high reliability (α = .91–.94), and the instrument has shown strong sensitivity and 
specificity for identifying language difficulties. The CELF-5 consists of subtests that assess sentence 
comprehension, sentence repetition, sentence formulation, following directions, defining words, 
semantic relationships, and other aspects of language. Non-verbal cognitive ability was assessed 
using the LEITER-3. It is a non-verbal intelligence test appropriate for individuals from two and 
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a half to 75+ years. It is quick and easy to administer, and the intelligence index (IQ) is derived
from four subtests: Sequential Order, Form Completion, Classification and Analogies, and Figure
Ground.

As mentioned, children in the TD group were not assessed on those standardized measures,
due to time restrictions. The session would have taken too long to be included during school
hours.  However, parents’ and teachers’ reports confirmed that these children had no known
linguistic or cognitive impairments (or any diagnosis of such impairments). Future studies should
make sure to test both control and experimental groups on the same battery of tests.
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