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Morphosyntactic Cues for Quantifier Comprehension in Children
Einat Shetreeta,b* and Rama Novogrodsky c*
aDepartment of Linguistics, Tel Aviv University, Ramat Aviv, Israel; bSagol School of Neuroscience, Tel Aviv University, 
Ramat Aviv, Israel; cDepartment of Communication Sciences and Disorders, University of Haifa, Haifa, Israel

ABSTRACT
Universal quantifiers, which refer to groups of individuals or events, can 
express a subtle distinction between collective (unified or simultaneous) 
and distributive (individuated and separate) events. Indeed, English uses 
different quantifiers for this distinction (“all” and “each”, respectively). 
Hebrew, however, has a single universal quantifier. Thus, the collective/ 
distributive distinction associated with the universal quantifier is represented 
morphosyntactically. This study examined whether Hebrew-speaking chil-
dren (4–6 year olds) detect the collective/distributive distinction based on 
morphosyntactic cues alone and whether they show similar performance 
pattern as adults. Using a novel drawing task, instructions were given in 
either a collective-preferred form or a distributive form, asking participants to 
add drawings to pictures of multiple items. Within-subjects (Experiment 1) 
and between-subjects designs (Experiment 2) were used. Overall, children 
distinguished between the forms, indicating that they attended the specific 
morphosyntic cues of these two forms. They produced distributive drawings 
following the distributive form, similarly to adults. However, they alternated 
between distributive and collective drawings following the collective- 
preferred form, unlike adults who mostly gave collective responses. We 
discuss a possibility for the interplay between the meaning of the universal 
quantifier and the morphosyntactic cues in children’s performance. This 
study provides insights into the acquisition of meaning that depends on 
morphosyntax.

Introduction

Languages allow their speakers to refer to groups of individuals, events, or actions, expressing a large 
amount of information succinctly. Words that denote quantity (e.g., all, some), or quantifiers, are such 
linguistic devices. In the current study, we focus on children’s knowledge of a specific type of 
quantifiers–universal quantifiers, such as all and each, which express the idea that certain features 
are shared by an entire group.

Notably, universal quantifiers have a subtler semantic property which is at the center of this study: 
they allow for collective and/or distributive interpretations (Ioup, 1975; Vendler, 1967). In a collective 
interpretation, predicates apply to the whole group (denoting a set), and in a distributive interpreta-
tion, predicates apply to the individual (or atomic) members of the group (Link, 1983). Collectivity/ 
distributivity can be expressed in many ways, for example, by using certain predicates that allow for 
only one interpretation (e.g., “gather” which is collective, or “smile” which is distributive), or by using 
certain lexical items or phrases (e.g., “together” or “separately”). Nonetheless, as stated above, the focus 
of our study is the way by which universal quantifiers express this distinction.
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With universal quantifiers, we could use different lexical items to make the distinction, such as all 
and each in English or alle and elke in Dutch (Ioup, 1975; Van der Ziel, 2008; Vendler, 1967). For 
example, to describe a collective event, where John takes one picture of the group of five elephants he 
sees in the zoo, we would use the sentence in (1a). To describe a distributive event, where John takes 
five separate pictures of the individual elephants in the group, we could use sentence (1a) or the more 
specified description in sentence (1b). Note that this example illustrates that each is obligatorily 
distributive (i.e., cannot refer to collective events), whereas all is ambiguous between the two readings.

(1) a. John photographed all the elephants.
b. John photographed each elephant.

Hebrew, unlike English, has a single universal quantifier, KOL, which is used for both collective and 
distributive events. To make the distinction between collectivity and distributivity, Hebrew uses two 
morphosyntactic structures in which the universal quantifier KOL is embedded. To convey a collective 
reading, the quantifier KOL is coupled with a definite noun in the plural form (Example 2a). To convey 
a distributive reading, the same form can be used or we could use a more specified form where the 
quantifier KOL is coupled with an indefinite noun in the singular form (Example 2b) (Francez & 
Goldring, 2012; Gil, 1995)1 Thus, to express the same concepts as in (1), one would use the Hebrew 
examples in (2):

(2) a. John cilem et kol ha-pilim HEB
John photographed acc2 kol the-elephants

“John photographed all of the elephants”
b. John cilem kol pil HEB

John photographed kol elephant
“John photographed each elephant”

These examples show that in both Hebrew and English, different morphosyntactic markers are used 
in the collective/distributive distinction: the structure/word that allows a collective reading uses plural 
morphology, and the distributive-only structure/word uses a singular morphology. However, Hebrew 
speakers have to rely solely on the morphosyntactic markers, whereas English speakers can also use the 
different quantifiers. In other words, Hebrew presents a special case of the collective/distributive 
distinction when using universal quantifiers, as it only uses morphosyntactic cues to select a certain 
reading of the single universal quantifier. Thus, a Hebrew speaker will use the morphology to interpret 
the meaning of the KOL in a sentence.

Several linguistic observations support the similarities between all and the KOL structure in (2a), 
and each and the KOL structure in (2b), including the possibility to give them cumulative interpreta-
tion or to use them with gather-type predicates3 (for a detailed account, see Gil, 1995). The most 
critical observation for the current study is their available meanings. The KOL structure in (2a) can be 
used to describe both collective and distributive events (Francez & Goldring, 2012; Gil, 1995). That is, 
this structure is ambiguous between collective and distributive readings, similarly to the English all 

1KOL appears in other structures (i.e., to mean “whole” or “any”) which do not apply to the collective/distributive distinction (Doron & 
Mittwoch, 1986; Korat, 2016; Levy, 2008, also see, Bar-Lev & Margulis, 2013).

2“et” is an accusativity marker that appears with definite nouns (including proper names).
3Cumulative interpretation is demonstrated in taking the sentence “All the children pushed two cars” to mean that the children 

pushed two cars together. Such interpretation is allowed with both the collective-preferred form in Hebrew and with the English all 
(e.g., Brisson, 2003). A distributive interpretation of the same sentence would mean that the children pushed two cars individually 
(Brisson, 2003). This interpretation is the only one available with the distributive form in Hebrew and with the English each in the 
same sentences (“Each child pushed two cars”) (Brisson, 2003; although see Champollion, 2016). Gather-type predicates are also 
assumed to distinguish between all and each (Champollion, 2014; Dowty, 1987). Applying such diagnostics to Hebrew reveals 
a similar pattern where the collective-preferred form occurs with collective predicates, but the distributive form cannot (e.g., Gil, 
1995; Korat, 2016).
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(e.g., Ioup, 1975; Vendler, 1967). In contrast, the KOL structure in (2b) is obligatorily distributive 
(Francez & Goldring, 2012; Gil, 1995), like the English each (e.g., Beghelli & Stowell, 1997; Ioup, 1975; 
Tunstall, 1998; Vendler, 1967). Therefore, Example (2a) can be interpreted such that the end result is 
one picture of five elephants (a collective event), or five separate pictures of one elephant (a distributive 
event). Example (2b) can only mean the latter. Indeed, experimental studies in both Hebrew and 
English support this assertion: Hebrew-speaking adults use the structure in (2a) to describe both types 
of events (Tehan et al., submitted, in a sentence-story matching task where adults did not exhibit 
a clear preference for one of the two readings) and English-speaking adults accept both collective and 
distributive readings when presented with the quantifier all (Brooks & Braine, 1996). Nonetheless, 
both Hebrew-speaking and English-speaking adults prefer to assign the collective reading to the 
ambiguous quantifier/form (e.g., in a forced-choice picture matching task, (Brooks & Braine, 1996; 
Shetreet & Novogrodsky, 2019; Tehan et al., submitted) where preference for the collective reading 
was close to 100%). We, therefore, use the term collective-preferred form to refer to the structure in (2a) 
and the term distributive form to refer to the structure in (2b).

Previous research exploring children’s knowledge of the collective/distributive distinction with 
universal quantifiers explored languages that have two or more universal quantifiers. This lexical 
distinction provides a cue for interpretation, in addition to the morphosyntactic markers. In the next 
section, we briefly review the acquisition in these languages. We then discuss the acquisition of this 
distinction in Hebrew. As studies on this topic in Hebrew are scarce, we focus on the morphological 
and syntactic components that are needed to acquire the collective/distributive distinction in Hebrew.

The acquisition of the distributive/collective distinction with universal quantifiers

Several studies have tested children’s ability to understand collective and distributive meanings with 
universal quantifiers by comparing various lexical items, such as all, each and every (Brooks & Braine, 
1996; Brooks & Sekerina, 2006; Brooks et al., 1998; Drozd & van Loosbroek, 2006; Ferenz & Prasada, 
2002; Novogrodsky et al., 2012; Roeper et al., 2011; Rouweler & Hollebrandse, 2015; van Koert et al., 
submitted). Children who speak languages that represent the collective/distributive distinction lexi-
cally, such as English, Mandarin or Portuguese, begin to recognize the difference between the 
collective-preferred quantifier (all and its equivalents) and the distributive one (each and its equiva-
lents) around the age of 5 (Brooks & Braine, 1996; Brooks & Sekerina, 2006; Brooks et al., 1998; See 
also Ferenz & Prasada, 2002 for evidence of this ability in 2–3 year-olds in an act out task). However, 
children’s performance in the distributive condition is mixed. For example, in a forced-choice task of 
matching a sentence to one of two or three pictures (Brooks & Braine, 1996), English-speaking 
children older than 5 preferred to match sentences including all with pictures demonstrating collective 
events (when contrasted with pictures demonstrating distributive events), and sentences including 
each with pictures demonstrating distributive events (when contrasted with pictures demonstrating 
collective events). This result resembled the preference pattern shown by adults, but to a lesser extent. 
Importantly, the same adults and children were also given a judgment task, which showed critical 
differences between the two age groups. Both adults and children accepted sentences including all as 
appropriate for describing both the collective and the distributive pictures. However, children 
accepted sentences including each as appropriate for both picture types at higher rates than adults 
did, in some cases even at the age of 9 (see also Knežević, 2015; Pagliarini et al., 2012). That is, while 
English-speaking preschoolers sometimes show similar performance to adults, it is clear from their 
performance in the judgment task that they have not fully mastered the semantics of the distributive 
quantifier at the age of 5. This delayed understanding of the distributivity of each has been partly 
attributed to the extra effort in linking the obligatory distributivity feature to the lexical semantics of 
the quantifier (Hanlon, 1988).

Dutch speakers show a different behavior with universal quantifiers. Like English, Dutch uses 
different quantifiers to represent the collective/distributive distinction. It has three different lexical 
items for the universal quantifier. Conventionally, the Dutch alle has been matched with the English 
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all, whereas the Dutch elk and ieder have been matched with the English each and every (although their 
interpretations and constructions are more alike than their English counterparts, Van der Ziel, 2008). 
Both adults and children tested in Dutch showed a preference to assign a distributive reading to elk 
and iede, similar to the results in English. However, Dutch-speaking adults did not show a strong 
tendency to assign a collective reading to alle (Rouweler & Hollebrandse, 2015, van Koert et al., 
submitted). Five-year-old children showed a clear tendency toward distributivity (Rouweler & 
Hollebrandse, 2015; van Koert et al., submitted), whereas 6 year olds showed a similar pattern to 
the adults (van Koert et al., submitted). Overall, both adults and children gave more distributive 
responses to the ambiguous quantifier in Dutch than in English, supporting the role of input in 
acquisition. It has been suggested that this distributive preference in Dutch is linked to the syntactic 
and semantics properties of the quantifiers (van Koert et al., submitted).

As seen above, children are sensitive to their language-specific cues when interpreting quantifiers in 
the process of language acquisition (also see Barner et al., 2009; Brooks et al., 2001; Katsos et al., 2016; 
O’Grady et al., 2010). Whereas many languages display interesting phenomena relating to universal 
quantifiers and the collective/distributive distinction (e.g., Serbian, which includes a distributivity 
marker in addition to two universal quantifiers, Bosnić & Spenader, 2019; Knežević, 2015), Hebrew 
provides a unique opportunity to explore the relationship between meaning and form in the acquisi-
tion of quantifiers.

The acquisition of quantifiers, plurals and definiteness in Hebrew

Little is known about the acquisition of the universal quantifier in Hebrew. Based on data from 
parental questionnaires (the Communicative Development Inventory), it seems that KOL appears in 
the production of Hebrew-speaking children as early as ages 1;6–2;0 (Maital et al., 2000). We cannot 
determine children’s knowledge of the collective/distributive distinction based on these data, because 
of the way the information was collected (parents reported their children’s vocabulary production, and 
the word KOL appeared in the list without distinguishing its two meanings). In a developmental cross- 
linguistic study of quantification, Hebrew-speaking children (5-year-olds) patterned with children 
speaking other languages, showing good comprehension of KOL in a judgment task (Katsos et al., 
2016). However, collectivity/distributivity was not tested in that study. In addition, standardized 
comprehension tests in Hebrew expect that typically developing children should understand the 
universal meaning of KOL by the age of 3;6, as they are requested to point to all the items of 
a certain category (PLS-4 Hebrew version, Zimmerman et al., 2010). However, in this test the 
distributive meaning or the collective/distributive distinction is not examined.

Because the collective and distributive meanings of KOL crucially depend on morphological and 
syntactic cues (definiteness and plural markers), it is essential to determine whether Hebrew-speaking 
preschoolers are able to recognize and use these cues. Hebrew has one definite marker (the affix ha), 
which is attached to the noun and all of its modifying adjectives (e.g., hapil hagadol (Hebrew)/the- 
elephant the-big). Indefiniteness is not overtly marked. When using certain prepositions (such as le 
which means to or for), the two function words combine (i.e., le + ha renders la, e.g., l-a-pil (Hebrew)/ 
to-the-elephant). Plurality on count nouns in Hebrew is marked by adding the suffix -im (e.g., pil-pilim 
(Hebrew)/elephantmasculine-elephantsmasculine) or -ot (e.g., pila-pilot (Hebrew)/elephantfeminine- 
elephantsfeminine) to the singular noun. The same plural marking appears in several words that 
accompany count nouns, such as adjectives (e.g., pilim gdolim (Hebrew)/elephantsmasculine 
bigplural-masculine) or verbs in the present tense (e.g., pilim holxim (Hebrew)/elephantsmasculine 
walkplural-masculine). Therefore, Hebrew-speaking children are exposed to plural marking in a wide 
range of types.

Corpus data show that Hebrew-speaking children begin using the definite and plural markers at the 
age of 2 (Berman & Lustigman, 2012). By age 3, they regularly use a wide range of grammatical 
morphemes, including the definite marker ha and the prepositions le to mark dative and locative 
relationships, as well as the plural markers im and ot (Berman, 1985; Berman & Lustigman, 2012). 
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Additional support comes from standardized tests in Hebrew that expect the plural markers to be 
successfully produced and comprehended around the age of 3 (Goralnik Screening Test for Hebrew, 
Goralnik, 1995; PLS-4 Hebrew version, Zimmerman et al., 2010). Experimental work further shows 
that preschoolers by the age of 5 master the use of definiteness (Armon-Lotem & Avram, 2005; Meir 
et al., 2017; Zur, 1983).

These findings clearly suggest that the linguistic knowledge of Hebrew-speaking children (ages 
4–6 years) includes the morphological and syntactic markers needed to support the distinction 
between the collective-preferred and the distributive forms in which KOL can be embedded. 
Whereas children would probably distinguish between these forms, they might struggle in attaching 
a different meaning to each of these forms, or in attaching the correct meaning to the correct form (i.e., 
the collective meaning to the collective-preferred form only).

To the best of our knowledge, only one study tested children’s comprehension of collective and 
distributive meanings in Hebrew (Shetreet & Novogrodsky, 2019). In that study, preschoolers (4- to 
6-year-olds) participated in several tasks, one of which was a forced-choice task, similar to those used 
in other languages: Children were presented with statements including KOL in the collective-preferred 
or the distributive form and were asked to choose one of the two pictures that corresponded to the 
statement. Children patterned with adults in their general preferences, although theirs were less 
pronounced. Both adults and children chose pictures depicting collective events when presented 
with the collective-preferred form (as in Example 2a above; 99% for adults and 75% for children) 
and pictures depicting distributive events when presented with the distributive form (as in Example 
2b; 98% for adults and 83% for children). Importantly, we did not ask children to judge whether 
collective events can be described using the distributive form and vice versa (as was done in Brooks & 
Braine, 1996).

The goal of the present study was to further explore the ability of Hebrew-speaking children to 
make the collective/distributive distinction with the universal quantifier by mapping the different 
morphosyntactic structures to different interpretations of the same universal quantifier. In this study 
we used a child-friendly, ecological task (as detailed below), to examine how children interpret the two 
structures without the presentation of their possible meanings.

Linguistic knowledge in children, including quantifier comprehension, is sensitive to task (Crain & 
Thornton, 2000; O’Grady et al., 2010; Pinto & Zuckerman, 2019; Shetreet & Novogrodsky, 2019). The 
conventional forced-choice picture selection task has been widely used in language acquisition studies 
testing various linguistic abilities, including the collective/distributive distinction. Some argue that this 
task limits children’s errors to what is presented to them across the different foils, and therefore might 
underestimate children’s knowledge (e.g., Crain & Thornton, 2000). On the other hand, the forced- 
choice task presents a contrast between two possible meanings, which can facilitate children’s 
performance (e.g., Katsos & Bishop, 2011, Experiment 3).

In an attempt to minimize the contrast between meanings and the facilitation effect produced by it, 
we used a novel drawing task. In the current task, participants were instructed to add drawings to 
pictures based on different instructions (more details are given to the next section). As such, this task is 
a variation of an act out task, where children are prompted to manipulate items (usually toys and 
props) following a sentence they hear (e.g., Crain & Thornton, 2000). Such a task is considered 
ecological, because it resembles the daily condition in which children are required to make inter-
pretations (including that of the universal quantifier KOL) (e.g., Pinto & Zuckerman, 2019). That is, in 
this task, children hear the input and are required to arrive at the meaning of the sentences without the 
presentation of their possible meanings.

The current study also included additional conditions to this task. We presented children not only 
with the two morphosyntactic structures in which KOL can be embedded, but also with a condition in 
which nouns appeared in the definite plural form, without the universal quantifier. This condition 
included the same morphosyntactic cues as the collective-preferred condition. Thus, if children merely 
rely on morphosyntactic cues, ignoring the presence of the quantifier, we would not expect any 
difference between the collective-preferred and no-quantifier conditions. However, if the quantifier 
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plays a role in children’s interpretation of the collective-preferred form, we might be able to detect 
differences between these two conditions. This allowed us to better understand the interplay between 
the universal quantifier KOL and the morphological cues during preschool years.

Experiment 1

This experiment used a drawing task in which participants were instructed to add drawings to pictures 
that included a series of similar objects (Figure 1a,b). The instructions included sentences in the 
collective-preferred form or in the distributive form, as well as sentences in the definite plural form 
without the quantifier (henceforth, “the no-quantifier condition”) (Table 1). Importantly, there was no 
contrast in the pictures or in the instructions in each individual trial.

Method

Participants
Fifteen children (12 females; mean age = 5;7 years; range = 4;5 to 6;5 years) and 15 adults (10 females; 
mean age = 26.5 years; range = 18–37 years) participated in this experiment. At this age, Hebrew- 
speaking children have already acquired the morphosyntax required for distinguishing between the 
forms in which KOL can be embedded. All participants were native Hebrew speakers, which was their 
sole language. Informed consent was obtained from the adult participants and the parents of the child 
participants.

Materials
We used a drawing task, where participants were given a picture with several objects in different 
arrangements (Figure 1) and were asked to draw certain item(s). Eight pictures included objects 
presented in a line (Figure 1a), and seven pictures included objects grouped in a circular pattern 
(Figure 1b). The instructions included three different forms corresponding to three different condi-
tions (see Table 1 corresponding Figure 1a, for examples): (1) a collective-preferred condition using 
KOL with an indefinite noun in the plural form; (2) an obligatory-distributive condition using KOL 
with a noun in the singular form; and (3) a no-quantifier condition with a definite noun in the plural 
form without KOL. The object to be added appeared in the instructions in the singular indefinite form 
(e.g., a leaf in the examples below) across all the conditions. All the nouns had regular plural markings.

Each condition appeared five times with different pictures, for a total of 15 pictures in the entire 
experiment. Each picture included four to seven objects of the same type (e.g., gnomes as in Figure 1a, 
or butterflies in Figure 1b). Each participant saw each picture only once, and the combination of 
pictures and instructions was pseudorandomized and counterbalanced across participants. The 
pictures and the instructions, were presented in a pseudo-random order.

ba

Figure 1. An example of two pictures in the drawing task.
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Procedure
Participants were tested individually in schools/universities or in a quiet room in their homes. Each 
participant was presented with a picture, and then was given the drawing instructions. Once the 
participant completed the drawing, a new picture was presented. If a child expressed difficulties with 
regard to drawing, the experimenter explained that even a simple line could suffice. A previous study, 
testing scalar implicature, used a drawing task with children (Miller et al., 2005) and demonstrated that 
5-year-olds are capable of participating in such a task successfully. No other feedback was given during 
the task, but the children received general encouragement from the experimenter for their participa-
tion. The task was carried out together with other language tasks, and the entire session took 
approximately 30 minutes.

Results

Both adults and children gave either collective responses, drawing one item only for all the depicted 
objects together (see Figure 2a) or distributive responses, drawing multiple items with one item per 
object (see Figure 2b). The very rare cases (4/450 responses) of unclear responses (e.g., only 3 leaves to 
3 out of 4 gnomes) were observed in the children’s group only and were excluded from the analysis.

As expected, adults gave distributive responses to distributive instructions (mean of distributive 
responses = 92%; Figure 3), and collective responses to collective-preferred instructions (mean of 
collective responses = 83%). In the no-quantifier condition adults usually drew one item for all of the 
depicted objects, as in the collective-preferred condition (mean of collective responses = 88%). Similar 
to adults, children gave mostly distributive responses to distributive instructions (mean of distributive 
responses = 94%). However, they produced many distributive responses for both the collective- 
preferred and the no-quantifier conditions (mean of collective responses = 40% and 58%, respectively; 
Figure 3). Because of the ambiguous nature of these conditions, we needed an objective measure to 
allow a direct comparison between the conditions. Therefore, we performed the next analyses using 
the percentage of distributive responses.

Figure 2. An example illustrating the two types of drawing responses, correspondence to the two types of interpretations (both 
drawn by adult participants).

Table 1. Examples of the experimental instructions.

Condition Example

Collective-Preferred Cajer ale le’kol ha-gamadim HEB 

Drawimpertive leaf to-kol the-gnomes 
“Draw a leaf for all the gnomes”

Obligatory-Distributive Cajer ale le’kol gamad HEB 

Drawimpertive leaf to-kol gnome 
“Draw a leaf for each gnome”

No-quantifier Cajer ale l-a-gamadim HEB 

Drawimpertive leaf to-the-gnomes 
“Draw a leaf for the gnomes”
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A logistic mixed-effects model was fitted to the data using the lmerTest package in R. A maximal 
random effect structure, including interaction slopes for both fixed effects (Instruction Form and 
Group) and random effects (participants and items) failed to converge. Therefore, we removed the 
interaction slopes from the random effects. We modelled the number of distributive responses and 
tested for main effects of Instruction Form (distributive, collective-preferred, or no-quantifier), and 
the interaction between Instruction Form and Group (adults, children). The results of this analysis are 
given in Table 2. There were significant effects of both Instruction Form and Group and a significant 
interaction between Instruction Form and Group.

Follow-up pairwise comparisons showed that both adults and children gave significantly more 
distributive responses in the distributive condition compared with the two other conditions (ps < 
.0001, for detailed statistics, see Table 3). There was no significant difference between the rate of 
distributive responses in the collective-preferred and no-quantifier conditions in both groups 
(ps >0.09). Importantly, adults and children had a similar rate of distributive responses in the 
distributive condition (p = .99), but their rates of distributive responses in the other conditions 

Figure 3. Mean of distributive responses for adults and children in Experiment 1 (within-subjects design). Note that the graph depicts 
distributive responses, such that more distributive responses are expected for the distributive condition, and fewer distributive 
responses are expected for the collective-preferred and no-quantifier conditions.

Table 2. A summary of the mixed-effects model for the number of distributive responses in the conditions of Instruction form and 
Group. The reference level for the instruction form was the distributive condition, and for Group was the adult group.

β SE z-value p

Form (Distributive): 
Collective-preferred −4.2597 0.5083 −8.38 <.00001
No-quantifier −5.0331 0.5371 −9.371 < .00001

Group (Adults): 
Children 1.816 0.5405 3.36 0.0007

Form (Distributive): Collective-preferred X Group (Adults): Children 2.5015 0.9155 2.732 0.006
Form (Distributive): No-quantifier X Group (Adult): Children 1.9549 0.9298 2.103 0.0355
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differed significantly (ps < .008): whereas adults had virtually no distributive responses, almost half of 
the children’s responses were distributive in these two conditions.

Discussion

In Experiment 1, children had adult-like performance following distributive instructions, but not 
following collective-preferred (and no-quantifier) instructions. Importantly, like adults, children 
produced universal responses such that they drew either one object for the entire group or one object 
per member of the group (less than 1% of the responses were non-universal with more than one item 
and less than one object per member). This suggests that children understand the universality feature 
of the universal quantifier KOL, in line with what is expected from standardized comprehension tests 
(Zimmerman et al., 2010).

With regard to the specific aim of the current study, to test the collective/distributive distinction 
expressed by KOL, the differential performance between the conditions suggests that Hebrew- 
speaking children are able to distinguish between the two forms in which KOL can be embedded. 
Critically, children did not show the same preferences as adults in the collective-preferred and no- 
quantifier conditions. We discuss possible explanations for this pattern of results in the General 
Discussion.

Experiment 2 was conducted to examine whether the results of Experiment 1 were affected by the 
within-subjects design. It is possible that the contrast between the two morphosyntactic forms 
presented in the same experiment highlighted the differences between the forms (e.g., the principle 
of contrast, Clark, 1987; also see, Chierchia et al., 2001; Skordos & Papafragou, 2016). This could have 
facilitated the distinction between the two meanings of KOL, helping children to arrive at the right 
reading of the quantifier in each morphosyntactic environment. The distributive form might have 
benefitted more from the contrast in the within-subjects design because of the transparency of its 
meaning (i.e., no ambiguity is involved in its interpretation). If so, presenting the distributive form in 
isolation might show a decrease in the number of correct distributive responses.

A contrary possibility is that there was an interference effect between the conditions. Both the 
collective-preferred and no-quantifier conditions are ambiguous between the collective and distribu-
tive readings. Including the distributive form in the experimental setting could have induced its only 
reading in the other forms. This might have produced the pattern of results observed in the current 
study, where children gave significantly more distributive responses. This explanation draws from 
studies of syntactic priming, which often reports asymmetry between structures, as preferable struc-
tures are primed more easily (e.g., Huttenlocher et al., 2004; Scheepers, 2003; Thothathiri & Snedeker, 
2008). If so, presenting the collective-preferred condition in isolation would eliminate the influence of 
the distributive reading and might result in more collective responses in this condition.

Table 3. A summary of the pairwise comparisons.

β SE z-value P

Distributive vs. collective-preferred (adults) 5.51 0.72 7.56 < .0001
Distributive vs. collective-preferred (children) 3.0 0.63 4.72 < .0001
Distributive vs. no-quantifier (adults) 6.01 0.76 7.86 < .0001
Distributive vs. no-quantifier (children) 4.05 0.65 6.22 < .0001
Collective-preferred vs. no-quantifier (adults) 0.5 0.54 0.92 > .93
Collective-preferred vs. no-quantifier (children) 1.04 0.4 2.58 > .09
Distributive: adults vs. children −0.33 0.84 −0.3 0.99
Collective-preferred: adults vs. children −2.83 0.65 −4.3 < 0.001
No-quantifier: adults vs. children −2.28 0.67 −3.4 0.008
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Experiment 2

This experiment consisted of a set of between-subjects experiments, each including only one of the 
instruction forms used in Experiment 1: One group of children was presented only with instructions in 
the collective-preferred form, a second group only with instructions in the distributive form, and 
a third only with instructions without a quantifier. In this experiment, we also added a fourth group of 
children which was presented with instructions including a number in place of the quantifier 
(Example 3 below). Such instructions augment the no-quantifier condition as a control, because the 
quantifier position is occupied by a numeral. Moreover, the number of words in this condition is 
identical to the number of words in the quantifier conditions. Nonetheless, the plural noun in this 
condition is indefinite.

We attempted to determine whether an experimental design that eliminated any facilitation or 
interference effect coming from presenting contrasting meanings/forms will show the same pattern of 
results as obtained in Experiment 1. As far as we know, this is the first study to use a between-subjects 
design to test the distributive/collective distinction.

Method

3.1.1 Participants. Eighty children (39 females; mean age = 5;1 years; range = 4;0– 6;0 years) 
participated in this experiment. Children were randomly assigned to one of four groups, each included 
20 children (distributive group: mean age = 5;2 years; range = 4;1– 6;0 years; collective-preferred 
group: mean age = 5;3 years; range = 4;1– 6;0 years; no-quantifier group: mean age = 5;1 years; range = 
4;0– 6;0 years; and a new numeral group: mean age = 4;11 years; range = 4;0– 5;8 years). There was no 
difference in ages between the groups (p = .22). All participants were native Hebrew speakers, which 
was their sole language. Parental permission was obtained for all children. We also included a group of 
15 adults (mean age = 34 years) to test the new numeral condition. They mostly gave collective 
responses in this condition (84%)

Materials and procedure
The same task, pictures, and instructions as in Experiment 1 were used. However, in this experiment, 
each participant saw six pictures and heard instructions of only one condition (as shown in Table 1): in 
the collective-preferred group, participants heard instructions in the collective-preferred form; in the 
distributive group, they heard instructions in the distributive form; and in the no-quantifier group, 
they heard instructions in the plural form without the quantifier. We also included a new group – the 
numeral group – in which participants heard instructions with the number three at the quantifier 
position, as in Example (3). The same procedure as in Experiment 1 was followed.

(3) Numeral Cajer ale le’shlosha gamadim HEB
Drawimpertive leaf to-three gnomes
“Draw a leaf for three gnomes”

Results

In the between-subjects design, children gave mostly distributive responses to distributive instructions 
(mean of distributive responses = 89%; Figure 4), and mostly collective responses for the no-quantifier 
conditions and number conditions (mean of collective responses = 83% and 81%, respectively). They 
alternated between collective and distributive response in the collective-preferred condition (mean of 
collective responses = 54%). As in Experiment 1, we used the percentage of distributive responses as 
the dependent variable.

We ran a logistic mixed-effects model using the lmerTest package in R. A maximal random effect 
structure for participants and items (with no interaction in the random slopes in order to make the 
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model converge) was defined. We modeled the number of distributive responses and tested for a main 
effect of Instruction Form (distributive, collective-preferred, no-quantifier, or numeral). The results of 
this analysis showed a significantly higher rate of distributive responses in the distributive form than 
any of the other forms (Table 4). Follow-up pairwise comparisons further showed that the rate of 
distributive responses was significantly lower in the no-quantifier and the numeral conditions 
compared with the collective-preferred condition. No differences were observed between the no- 
quantifier and the numeral conditions.

Comparing Experiment 1 and Experiment 2
To verify the effect of the experimental design, we further compared the rates of distributive responses 
in each condition between Experiment 1 and Experiment 2. As we compared a within-subjects design 
and a between-subjects design, we conducted two sample t-tests between each instruction type that 
was used in the two experiments. No difference was observed in the performance of children in the 
distributive condition (t(33) = 0.79, p = .43), and in the collective-preferred condition (t(33) = 1.14, p = 
.24). In contrast, there was a clear improvement in the no quantifier condition, as children had lower 
rates of distributive responses in the between-subjects design compared with the within-subjects 
design (t(33) = 2.88, p = 0.007, d > 1).

Table 4. A summary of the pairwise comparisons in the mixed-effects model for the number of distributive 
responses in the Instruction Form. The reference level was the distributive form.

β SE z-value P

Distributive vs. Collective-preferred 3.671 0.907 4.046 < .001
Distributive vs. No-quantifier 6.317 1.098 5.753 < .001
Distributive vs. Numeral 6.164 1.079 5.708 <.001
Collective-preferred vs. No-quantifier 2.646 0.886 2.984 0.014
Collective-preferred vs. Numeral 2.492 0.875 2.848 0.022
No-quantifier vs. Numeral −0.153 0.868 −0.177 0.99

Figure 4. Mean of distributive responses for children in Experiment 2 (between-subjects design). Note that the graph depicts 
distributive responses, such that more distributive responses are expected for the distributive condition, and fewer distributive 
responses are expected for the collective-preferred, no-quantifier, and numeral conditions.
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Discussion

The results of Experiment 2 verified the results of Experiment 1 and further demonstrated that 
Hebrew-speaking preschoolers were able to detect the distinction between the distributive and 
collective-preferred forms, despite the shared quantifier KOL. The results further showed that children 
were less likely to produce distributive responses when the distributive form was not present in the 
experimental setting, as there were higher levels of collective responses in the no-quantifier condition 
in the between-subjects design.

The improvement in the no-quantifier condition, as well as the continued high number of 
distributive responses in the distributive condition (and the lack of improvement in the collec-
tive-preferred condition) do not agree with the prediction of the principle of contrast. If 
a contrast in forms between trials would have helped children to arrive at the correct inter-
pretation of the instructions they heard, we would expect a high rate of distributive responses for 
the distributive form and low rate of distributive responses in the collective and no-quantifier 
conditions in the within-subjects design. Instead, we observed lower rates of such responses in 
the no-quantifier condition (and no change in the other conditions) in the between-subjects 
design. Thus, it seems that, at least in our experimental settings, children did not benefit from 
the contrast between the two forms when it was presented across trials.

Our results fit better with the idea that the presence of the distributive form interfered with the 
interpretation of the no-quantifier form. In Experiment 1, the instructions in the distributive form 
might have triggered a distributivity preference in the two ambiguous forms. However, when dis-
tributivity was not readily available based on the linguistic input, as in Experiment 2, collective 
responses were given more consistently. That is, children started with a certain response in the 
between-subject design, and continued with it because no other form interfered with their response 
selection. Another way to look at this effect is by considering a priming effect in Experiment 2. Under 
such an account, children started with a certain response which primed following responses (driven by 
response selection/meaning representation) and thus, they continued to give that same response. The 
two possibilities await future studies. Notably, under both accounts, children are assumed to have the 
adult-like interpretations in the distributive condition (with high rates of distributive responses) and 
the no-quantifier condition (with a low rate of distributive responses).

The results of this experiment further show that children do not simply use the morphological 
marking in their understanding the sentences. Based on the results from Experiment 1, one could have 
argued that children give different responses for nouns with the singular marking (distributive) and 
for nouns with the plural marking (collective or distributive). However, nouns with the plural 
morphology had differential responses in Experiment 2: plural nouns in the no quantifier and number 
conditions resulted in mostly collective responses, whereas plural nouns in the collective-preferred 
condition had no preference for one response type. This indicates that children noticed the quantifier 
KOL, and not simply considered the morphological markers.

General discussion

This study examined the acquisition of the collective/distributive distinction expressed by universal 
quantifiers in Hebrew. Previous studies have shown that children can distinguish between these 
meanings in languages that provide lexical cues for the distinction (i.e., when there are two different 
words for universal quantifiers). Our aim was to examine the extent of knowledge of this distinction in 
children learning a language with morphosyntactic cues alone (such as Hebrew), and to understand 
the role of quantifier comprehension in this distinction. We used a novel drawing task, and asked 
children to add drawings to pictures with multiple objects according to instructions in the collective- 
preferred form, in the distributive form, or without a quantifier, as well as with numerals in the 
quantifier position (in Experiment 2 only).
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Two experiments indicated that Hebrew-speaking preschoolers identified the morphosyntactic 
forms in which the quantifier was embedded and were able to use them in their interpretation of 
the instructions they received. However, the results suggest that they did not yet fully acquire the adult 
preference for collective reading in the collective-preferred form. Children had high rates of adult-like 
(distributive) responses following the distributive form, but lower rates of adult-like (collective) 
responses following the collective-preferred form. Critically, their responses in the no-quantifier 
condition differed across the experiments: in the within-subjects design (Experiment 1), they had 
lower rates of adult-like (collective) responses in this condition, but in the between-subjects design, 
their rates of adult-like responses was improved showing relatively low rates of distributive responses. 
Similarly, in the numeral condition, included only in Experiment 2, children had low rates of 
distributive responses.

Hence, our results suggest that while children can reliably give collective responses, they do not do 
so in the presence of the universal quantifier (i.e., in the collective-preferred condition), even in 
experimental conditions that promote collective responses in other conditions (i.e., a between-subjects 
design). In the next section, we offer a few possible explanations for the more adult-like performance 
of Hebrew-speaking children in the distributive condition than in the collective-preferred condition.

The acquisition of the collective/distributive distinction using morphosyntactic cues alone

It is possible that children perform like adults in the distributive form because it has one reading only. 
In contrast, the collective-preferred form is ambiguous between two possible readings. Adults may be 
able to resolve the ambiguity because they have learnt through experience that one reading is 
preferred. Children, on the other hand, do not have the means to resolve this ambiguity (e.g., due to 
lesser exposure), which results in alternating between the two meanings.

Another possibility in the same vein suggests that adults have better pragmatic knowledge which 
allows them to resolve the ambiguity by making inferences, or calculate implicatures. The distributive 
form is considered more informative because it can be used in more restricting contexts (Dotlačil, 
2010; Pagliarini et al., 2012). Using the less informative forms (collective and no quantifier) signals to 
the listener that the distributive reading does not hold, leading to a collective interpretation. Several 
studies show that children have difficulties with calculating implicatures (Aravind & de Villiers, 2015; 
Guasti et al., 2005; Huang & Snedeker, 2009; Noveck, 2001; Pouscoulus & Noveck, 2009; although see 
Foppolo et al., 2012; Katsos & Bishop, 2011; Shetreet et al., 2014). Unsystematic implicature calcula-
tion could also lead children to use both the collective and distributive readings in the ambiguous 
form.

The same ambiguity explanation should apply to the no-quantifier form, which introduces a similar 
case of ambiguity between the collective and the distributive readings. Thus, we should observe 
a similar pattern of results between the collective-preferred and the no-quantifier conditions. 
Indeed, in Experiment 1, we showed no statistical difference between the two conditions. However, 
in Experiment 2 which used a between-subjects design, children in the no-quantifier condition, and 
not in the collective-preferred condition, reliably gave collective responses. This implies that the 
children at this age can resolve the ambiguity in the no-quantifier condition like adults. If a simple 
ambiguity account was to explain children performance, it would be unlikely that they succeed in one 
ambiguous condition (the no-quantifier condition), but fail in another one (the collective-preferred 
condition).

The high rates of collective responses in the no-quantifier and numeral conditions, as opposed to 
the collective-preferred condition, suggest that the quantifier KOL has a critical role in children’s 
interpretations. It could be that children simply do not know the meaning of KOL, or that they 
understand it as ambiguous. If so, they may be confused by its presence, giving less adult-like 
responses when the quantifier is present. This should lead children to alternate between the collective 
and distributive readings whenever KOL is present in the sentence. This is not supported by our 
results, as children had high rates of distributive, adult-like, responses following the distributive form.
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Thus, an account that takes into consideration the interface between the lexical meaning of KOL and 
the morphosyntactic cues could better capture the results in our study. Since both factors seem to play 
a role in children’s interpretation, a competition between them might occur. If each factor provides 
a different cue, children might struggle to reconcile them. Let us consider a possible developmental 
setting. Based on the overall higher rates of distributive responses, let us assume that the distributive 
meaning is preferred for KOL, at least during language acquisition. After children acquire the morpho-
syntactic cues for the structures, they could easily assign the distributive interpretation when encoun-
tering KOL in the distributive form, because the assumed lexical preference of KOL and the meaning of 
the structure align. That is, both indicate a distributive meaning. However, a conflict arises when 
encountering KOL in the collective-preferred form, because the assumed preferred meaning of the 
quantifier (distributive) and the preferred meaning of the structure (collective) diverge. If the preferred 
meaning of the quantifier wins, the sentence is assigned the distributive meaning, but if the preferred 
meaning of the structure wins, it is assigned a collective meaning. This account predicts high rates of 
distributive responses in the distributive condition and chance-level performance in the collective- 
preferred condition. It further suggests high levels of collective responses in the no-quantifier and 
numeral conditions because no conflict is predicted in these condition (unless distributivity is promoted 
in the context, as in Experiment 1). The results of the current study agree with such an account.

In adopting this explanation, we assume that Hebrew-speaking children have a preference for 
distributivity which is tied to the quantifier itself. Thus, despite their knowledge of the morpho-
syntactic cues and of the different readings of the structures in which KOL is embedded, they do not 
show adult-like performance. This further means that their distributivity preference is not a global 
tendency.

Hebrew vs. other languages

Both English-speaking children (as well as children speaking other “lexical” languages such as 
Mandarin and Portuguese; Brooks et al., 2001; Brooks et al., 1998) and Hebrew-speaking children 
distinguish between the collective and distributive readings in their language. We can also see that 
children speaking these languages do not perform like adults: English-speaking children accept each 
for the description of collective events, whereas English-speaking adults do not (Brooks & Braine, 
1996). Hebrew-speaking children do not show a clear preference for the collective reading with the 
collective-preferred form, whereas Hebrew-speaking adults do.

Note that cross-linguistic comparisons with the current study are to be treated carefully. First and 
foremost, tasks are likely to affect performance (Crain & Thornton, 2000; O’Grady et al., 2010; Pinto & 
Zuckerman, 2019; Shetreet & Novogrodsky, 2019), and different tasks were used in the two studies that 
revealed differences between adults and children: In English, an acceptance task was used, whereas in 
Hebrew, we used a drawing task. Research employing the same task across the languages, a drawing 
task in English or an acceptance task in Hebrew, could potentially reveal more reliable differences 
between languages that mark the collective/distributive distinction with different quantifiers and 
languages that mark this distinction with morphosyntactic cues alone. If differences between the 
languages do occur within the same task, we might be able to attribute it to differential learning process 
in each language due to the differences in the representation of the distinction. The acquisition process 
in Hebrew requires children to learn both the lexical meaning of KOL, and the meaning that arises 
from its combination with each morphosyntactic structure. In contrast, in English, children need to 
learn the meanings of two separate words, and attach a different meaning to each of them.

However, other factors, such as usage within a language, may underlie the differences between 
languages (as shown in Dutch). Of note is the issue of scope ambiguity. In English, sentences that test 
the collective/distributive distinction as expressed by quantifiers contain two quantifiers: a universal 
one (all or each) and an existential one (a). Thus, the meaning of such sentences depends on which 
quantifier is interpreted first. For example, the sentence “each child climbed a tree” might mean that 
there is one specific tree that each child climbed (when the existential quantifier is interpreted first), or 
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that there are possibly multiple trees that the children climbed (when the universal quantifier is 
interpreted first). It has been argued that there are scope-preference differences between all and each, 
such that each prefers to take a wide scope more than all (e.g., Ioup, 1975; for experimental evidence 
see Feiman & Snedeker, 2016). In contrast, similar sentences in Hebrew contain only a universal 
quantifier, as indefinite singular nouns appear without a determiner. It has been suggested that bare 
nouns in Hebrew do not contribute to scope ambiguity (Cabredo Hofherr, 2011; Doron, 2003; For 
a more detailed discussion, as well as experimental findings on order effects in Hebrew-speaking 
children, see supplementary material). Differences in scope ambiguity can clearly affect interpretation, 
making the comparison between Hebrew and other languages (that do display scope ambiguity) even 
more complicated. This further highlights the importance of understanding the full characteristics of 
linguistic phenomena across languages.

The drawing task and the between/within-subjects designs

This study used a novel task in which children had to produce drawings based on instructions. This 
allowed us to uncover children’s interpretations for the forms in which the universal quantifier in 
Hebrew can be embedded. This, of course, does not mean that the interpretation revealed by the 
child’s drawing is the only one available to her. Only one drawing possibility was permitted in the task 
(either collective or distributive), and thus the responses reflect the participants’ preferred interpreta-
tion for the instructions they heard. That is, our task does not determine which interpretation children 
allow (or accept) for a certain morphosyntactic structure.

The drawing task mimics the linguistic experience children encounter outside the lab. Even 
though this task is more ecological, children may be affected by the visual context or by their 
cognitive biases (e.g., making one-to-one mappings between the objects, e.g., Inhelder & Piaget, 
1964; Philip, 1995; Roeper et al., 2011). We have to consider two findings in this regard. First, 
children had more collective responses in the no-quantifier condition in Experiment 2 than in 
Experiment 1. It is unlikely that children would be affected by visual factors in one experimental 
design, but not in another. Furthermore, children did not have a general tendency for one-to-one 
mapping across all the conditions, because we observed more collective responses in the no 
quantifier and numeral conditions than in the collective-preferred condition. Therefore, we strongly 
believe that if such factors do take place in children’s performance, they are influenced by the 
linguistic structure. Specifically, this influence is linked to the quantifier. This observation supports 
our account that the lexical meaning of KOL, and not only the morphological cues, accounts for 
children’s performance in this study.

Our task was designed to minimize the effects of contrast, which is present in the more conven-
tional picture selection task. The absence of contrast between the collective and distributive readings 
was more pronounced in the between-subjects design (Experiment 2), because children were not 
exposed to any contrast in meaning. In the within-subjects design (Experiment 1), a contrast in 
meaning was presented across trials. Even so, children were not able to use it to constrain their 
interpretations. In fact, their performance in the between-subjects design was more similar to the 
performance observed in adults. We attributed this improvement to the lack of interference from the 
distributive form to the other forms (although other explanation such as priming in Experiment 2 are 
also possible). If so, this warrants extra caution with the interpretation of results obtained using 
within-subjects design.

Conclusion

To conclude, our study provides two contributions to the current literature on the acquisition of the 
collective/distributive distinction. First, the findings of the current study reveal that Hebrew-speaking 
children are able to use morphosyntactic cues to make the collective/distributive distinction. 
Furthermore, they were more similar to adults when interpreting instructions in the distributive 
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form than in the collective-preferred form. We argue that the results can be explained by a learning 
process that considers both the lexical meaning of KOL and the morphosyntactic structure. Second, we 
introduced a new task to test the distinction in a child-friendly way and compared two experimental 
designs (within and between-subjects). The between-subjects design showed significant differences 
from the more conventional within-subjects design, such that children’s performance was more 
similar to the pattern observed in adults in the between-subjects design.
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