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Abstract 

This paper investigates how children figure out that functional modals like must can be used to 

express different ‘flavors’ of modality: epistemic, deontic, bouletic, and so on. The existing 

acquisition literature shows that children produce functional modals with epistemic meanings up 

to a year later than with root meanings, suggesting that they may initially fail to realize that these 

modals can express epistemic meanings. We conducted a corpus study to examine how modality 

is expressed in speech to and by young children, to investigate the ways in which the linguistic 

input children hear may help or hinder them uncover the multiple flavors functional modals can 

express. Our results suggest that the way parents use functional modals may obscure the fact that 

these modals can have both root and epistemic flavors: modals are mainly used either with a root 

or an epistemic flavor, with an overall strong bias towards root uses. Yet, children eventually 

figure out that these modals can express both meanings, and their productions suggest that some 

do so even before age 3. To investigate how the input might help, we explore distributional cues 

that could give away epistemic flavor. We examine the role that two potential grammatical 

constraints on root flavors might play—one based on modals’ temporal properties, the other on 

their subjects. We show that these constraints are well reflected in the distribution of root and 

epistemic flavors of functional modals. However, the strong usage bias towards root meanings 

may lead to a weakened signal, suggesting these distributional cues will be useful only if learners 

expect flavor-based constraints, and use them in combination with cues stemming from the 

situational context. 

 

1. Introduction 

Almost half of the world’s languages have modal forms that can be used to express different 

“flavors” of modality (van der Auwera & Ammann 2005). In English, for instance, we can use 

must to express both epistemic and deontic necessities, as well as various other “root” (i.e., non 

epistemic) flavors (e.g., teleological, bouletic): speakers can use (1) to mean that John is required 

to eat tofu (deontic necessity) or that he is probably a tofu eater (epistemic necessity).  

 

(1) John must eat tofu.  

 

The primary goal of this paper is to investigate when and how children figure out that 

modals like must can be used to express both root and epistemic flavors. To this end, we examine 

the speech of 12 children and their mothers in the Manchester corpus (Theakston et al. 2001) on 

the CHILDES database (MacWhinney & Snow 1985; MacWhinney 2000), to see how modality is 

expressed in speech to and by children. We ask (a) how often modality is expressed using 

functional modals (modal auxiliaries and semi-auxiliaries like must and have to), as opposed to 

lexical modals (verbs, adjectives or adverbs like maybe), which typically express just one modal 
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flavor, and (b) how root and epistemic flavors are distributed among all modal categories.  

 Figuring out the meaning of modals in general, and picking up on the multiple flavors 

modals like must can be used to express, presents important acquisition challenges. First, modals 

express abstract concepts of possibility and necessity relative to certain facts or ideals, which 

children need to have access to. The question of how early the conceptual abilities underlying 

various kinds of reasoning about possibilities, goals, obligations, and beliefs, emerge is a matter 

of debate in the developmental psychology literature. However, the last three decades have 

brought much evidence to suggest that they are in place from infancy (Gergely et al. 1995, 

Woodward 1998, Onishi & Baillargeon 2005, Southgate et al. 2007, among others). Assuming 

that children are equipped with the relevant conceptual abilities early on, and that they are able to 

track various possibilities by being sensitive to the goals and beliefs of the agents around them, 

they still have to realize when a word refers to such possibilities. Like other words that express 

abstract concepts, such as attitude verbs (e.g., think, want), their meanings lack reliable correlates 

in the physical world. For such “hard words” (Gleitman et al. 2005), it has been proposed that 

learners may need to rely heavily on cues stemming from the linguistic context (Gleitman & 

Landau 1985, Gleitman et al. 2005, a.o.).  

As we saw in (1), the same modal can be used to express different modal meanings; 

moreover, the same modal meaning can be expressed by different modal words (have to can 

express the same meanings as must in (1)). Thus, above and beyond the difficulties that arise with 

learning abstract vocabulary, functional modals present the additional challenge of lacking a one-

to-one correspondence between form and meaning, thus violating the principle of contrast (one 

word corresponds to one meaning) and the principle of mutual exclusivity (one meaning 

corresponds to one word), which guide typical word learning (Clark 1987). While the principle of 

mutual exclusivity is violated in various instances of polysemy (including words like chicken and 

corn, or pronouns like you and me (see Srinavasan & Snedeker 2011, 2014 for an acquisitional 

perspective on these items), what complicates the modal case is that the various meanings that a 

modal can express are often true in the same situations. For example, in a situation where John is 

required to eat tofu, he plausibly does eat tofu. Even adults can’t always tell the intended flavor 

(Coates 1983, 1988, Papafragou 1998): Coates (1983), for instance, reports a corpus study in 

which up to 11% of the occurrences of certain modals are compatible with both an epistemic and 

a root interpretation. This lack of mutual exclusivity could be problematic in cases where children 

have already figured out one meaning that a modal can express (e.g., deontic), as it may prevent 

them from realizing that the modal can also express epistemic flavors, if the deontic reading is not 

clearly false in cases where the epistemic meaning is intended.1 Hence, picking up on modals’ 

multiple flavors requires mapping a word not just to one, but to several abstract concepts, whose 

meanings can be situationally compatible. When and how do children figure this out? 

The existing acquisition literature shows an asymmetry in the modal flavors children 

produce, with epistemics not appearing until age 3, i.e., a year after they start producing root 

flavors (Kuczaj & Maratsos 1975, Wells 1979, Stephany 1979, Astington 1993, Cournane 

2015a,b a.o.). This so-called “epistemic gap” (Cournane 2015a,b) has been attributed to a 

conceptual lag (Sweetser 1982, Shatz & Wilcox 1991, Astington 1993, Papafragou 1998), or a 

grammatical lag (Heizmann 2006; Cournane 2015a,b; Veselinović & Cournane 2018). Yet, the 

fact that children do produce “lexical” epistemics during their second year (e.g. maybe, probably; 

Cournane 2015a,b; O’Neill & Atance 2000) suggests that the epistemic gap is tied to functional 

modals only (Cournane 2015a,b). Could children’s delay in producing epistemic functional 

modals be due to their not having yet realized that these modals can in fact express epistemic 

 
1 Additional factors could help children figure out that functional modals can have both root and epistemic 

flavors, for instance, their functional status (Hacquard 2013, Hacquard & Cournane 2016). Throughout this 

paper we focus on the leanest possible learner and as such do not assume the availability of potential aids 

like these. See section 4 for discussion. 
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modality (Papafragou 1998:387)? To investigate this possibility, we ask how well epistemic 

flavors are represented in the functional modals children hear in their input.  

To date, no study has extensively investigated the input for English-speaking children, as 

the focus has been on children’s productions (for preliminary results, see van Dooren et al. 2017, 

and see Veselinović & Cournane 2018, Veselinović 2018 for Bosnian-Croatian-Serbian and van 

Dooren et al., to appear for Dutch). We show that the way adults use functional modals obscures 

their ability to express epistemicity, as (i) speakers tend to use functional modals overwhelmingly 

with root meanings; and (ii) epistemic modality is primarily expressed using lexical modals and 

occurs rarely with functional modals. Yet, children eventually figure out the full range of flavors 

functional modals can express. In this especially dense child corpus, we find that at least some 2 

year olds produce the same modal words with both root and epistemic meanings, almost a year 

earlier than previously assumed. Given the discussion above, modal flavor is likely not evident 

from the situational context alone, and the distribution of functional modals is heavily skewed 

towards root meanings. So, we ask whether the linguistic context provides further cues that gives 

away modal flavors, and in particular, epistemic flavors.  

Given the pervasiveness of root flavors for functional modals, we focus on linguistic 

contexts that favor epistemic flavors. The syntax and semantics literature on modality provides us 

with two promising constraints on root flavors, one concerning modals’ temporal properties, the 

other concerning properties of their subjects. The first constraint argues that non-epistemic 

modals require a future Temporal Orientation (TO) (the time of the prejacent event has to follow 

the evaluation time of the modal, Condoravdi 2002, Rullmann & Matthewson 2017), while 

epistemic flavors show no such restriction, and are thus compatible with both past and present 

TOs. Hearing a modal with a clear past or present TO could thus potentially alert a learner 

expecting a flavor-based constraint on TO that the modal expresses epistemicity. The second 

restriction concerns the way modal flavors interact with subjects. Unlike epistemics, root modals 

are often used to direct other people’s actions, which might result in a tendency to have animate 

subjects, as animates are typically the kind of entities that can act upon the wish, goal, or 

obligation/permission expressed. The same properties of roots may in turn reduce the use of 

inanimate and expletive subjects. This alignment between animate subjects and root modals has 

even led to proposals in which root modals are control predicates (which select for animate 

subjects, Ross 1969, Jackendoff 1972, Lightfoot 1979, Zubizarreta 1982, Roberts 1985, Brennan 

1993; see Bhatt 1999, Wurmbrand 1999, Hacquard 2006, Kratzer 2012, a.o. for raising analyses 

of root modals that still account for a privileged relation with the subject). Given the apparent 

restriction of root modals on their subjects, hearing a modal with an inanimate or expletive 

subject might suggest a non-root interpretation.  

We ask how clearly the input differentiates root and epistemic flavors in terms of their 

temporal orientation and their subjects. Our results show that both constraints are well-reflected 

in the distribution of root and epistemic flavors of functional modals. However, the overall usage 

bias towards root meanings leads to a weakened signal. This suggests that these distributional 

cues will only be useful if learners expect flavor-based constraints, and use them in combination 

with cues from the situational context. 

 In the next section, we provide an overview of the lexical and functional modals used by 

two-year-olds and their mothers in the Manchester corpus. Our results show that adults and 

children produce both lexical and functional roots and epistemics, but that there is an overall bias 

towards root meanings, which is even more pronounced for children. Section 3 discusses the two 

distributional constraints that we hypothesize might help children figure out epistemic flavor: 

temporal orientation—which is, in large part, determined by aspectual properties of the modal’s 

prejacent, and subject animacy. We show that the distributions of both aspect and subject 

animacy differ significantly for root vs. epistemic modals. However, because of the overall skew 

towards root meanings, learners may only be able to use these cues, if they expect such flavor-

based constraints, and use them in conjunction with other cues. We discuss further implications 
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and conclude in section 4.  

 

2. Modal input and child productions 

To get a sense of the kind of modal talk children hear and produce, we ask how frequently parents 

and children express epistemic vs. root modality, and how frequently modality is expressed using 

functional vs. lexical modals.  

 

2.1. Methods 

The Manchester Corpus consists of 12 child-mother dyads, recorded for one hour in play 

sessions, twice every three-week period, over the course of one year, spanning an age range from 

1;09 to 3;00.2 We used the data from ages 2;00 to 3;00 to get the results from the epistemic gap 

period specifically. We chose this corpus for its relative density and uniformity of sampling 

sessions during the epistemic gap period. The density allows us to get a more accurate picture of 

rare early child uses of epistemics than any previous study, and the uniformity across 12 dyads 

allows us to generalize observed patterns above and beyond individual differences, particularly 

since the speakers are all from the same speech community and time period.  

All utterances containing modal words were extracted (81,854 of 564,625 total 

utterances). Modals were coded for syntactic category, as in (2) (functional: auxiliaries, quasi-

auxiliaries; lexical: adverbs, adjectives, verbs), and for flavor (root, epistemic, future), by hand, 

by reading all contexts. With respect to epistemic flavor coding, there is controversy about what 

modality might expresses: does it only express epistemic modality, or can it also express so-called 

metaphysical possibility, i.e., a possibility given a history and how things “may turn out, or might 

have turned out, to be” (Condoravdi 2002, for discussion see Abusch 1997, Klecha 2016, Harr 

2018)? We coded might as epistemic, but we also provide numbers for potentially metaphysical 

uses. We return to this issue in section 3.1. Functional modals shall, will, and going to express 

future meanings; we have included them here for completeness but we will exclude then from 

further analyses in section 3 as our focus here is on those modals that express root and epistemic 

modality. The complete list of modals occurring in our sample is provided in appendix 1.  

 

 (2)  Modal lemmas by syntactic category: 

   Functional   Aux = can, could, may, must, should, might, shall, will, would 

            Quasi-Auxiliaries (QA) = have to, got to, ought to, supposed to, going to 

   Lexical  V = epis: know, think, seem…; root: want, order, let’s… 

Adv = epis: maybe, perhaps, probably… 

Adj = epis: sure, certain… root: able, capable… epis/root: possible… 

 

We do not differentiate amongst various root flavors (e.g. ability, teleological, deontic), and leave 

the question of how children figure out that modals can be used to express a variety of different 

non-epistemic flavors for future work, though see section 4 for a brief discussion. Repetitions 

(repeating oneself or what someone else said) from both children and adults were excluded except 

for the aggregate (Table 1 and 3).  

 

2.2. Results 

In the following subsections, we provide the results of our corpus study on lexical and functional 

modals, first for the adult data, followed by the child data. 

 

 

 

 
2 Non-child directed speech was not transcribed in this corpus. We leave aside how the modal utterances 

children are exposed to from overheard speech might differ from child directed speech.  
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2.2.1. Input: Mothers’ modal production 

The results by syntactic and semantic category are summarized in Table 1. We find that for 

lexical modals, both epistemic and root modality are well attested in the input (4.6% of all mother 

utterances contain a lexical epistemic vs. 3.7% for lexical root modals). Functional modals are 

well-represented in the input: 13% of all adult utterances contain a functional modal. Examples of 

input utterances for each category are given in (3).  

 
Table 1: Modal input by syntactic and semantic category (12 adults, % of total utterances) 

Lexical modality Functional modality 

epistemic root epis/root epis/root future 

15,750 (4.6%) 12,433 (3.7%) 2,434 (0.7%) 20,528 (6%) 22,661 (6.7%) 

30,617 (9%) 43,189 (12.7%) 

 

(3) Examples of modal utterances from the input3 

a. Lexical epistemic:  Maybe there are no trousers.           Mother (Ruth 2;00) 

b. Lexical root:   why did you want to become a mouse?     Mother (Aran, 2;06) 

c. Functional epistemic:  mustepi have just fallen out, Nicole.     Mother (Nicole, 2;09) 

d. Functional root:  I’m sure polar bears canroot ride in cars.     Mother (Warren, 2;03) 

e. Functional future:  I’ll take it away                                      Mother (Liz 2;00) 

f. Lexical root/epistemic:4 If that’s possible which I don’t think  

it is?   Mother (Warren, 2;05) 

 

To investigate how often functional modals are used for both root and epistemic flavors 

in the input, we focused in on modals that can theoretically express root or epistemic flavors (can, 

could, may, must, should, have_to, got_to, supposed_to, ought_to and might).5 Table 2 shows the 

distribution of root vs. epistemic flavors for each modal. We find that, overall, functional modals 

are used much more frequently to express root (90.7%) over epistemic (9.3%) modality. This 

effect is driven by the fact that the most frequent modals (can, have to) are nearly always used to 

express root modality. Our results further show that modals that can express both root and 

epistemic flavors in principle are mostly used for one or the other: can, could, have to, got to, 

should, supposed to and ought to express root modality more than 90% of the time. Must, might 

and may are more often used with epistemic flavors (the latter is very infrequent in this corpus). 

For might, we report in parentheses the number of potentially metaphysical readings.  

 

 

 

 

 

 

 

 
3 There are other ways to convey modal meanings, e.g., imperatives, which we did not include here. The 

counts only include modality that can be tied to particular lexical items. 
4 Verbs, nouns and adjectives like possible, possibility, feel, which can potentially express root or epistemic 

meanings (e.g., it is possible that John is here (epistemic) vs. it is possible to apply for a visa (deontic)).  
5 An interrater reliability analysis using the Kappa statistic was performed to determine consistency among 

raters in modal flavor. 500 modal sentences were double-coded, and the interrater reliability for the raters 

was found to be κ = 0.95 (Landis & Koch 1977). 
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Table 2: Functional modals by flavor, ordered by descending frequency (12 adults) 

Modal Total Root Epistemic % root 

can 11,488 11,448 406 99.7% 

have to 2,401 2,395 6 99.8% 

could 1,452 1,322 130 91% 

might 
1,218 0 

1,218 (including 434 

potentially metaphysical7) 
0% (35,6%) 

got to 940 933 7 99.3% 

should 793 734 59 92.6% 

must 452 159 293 35.2% 

supposed to 335 326 9 97.3% 

ought to 84 84 0 100% 

may 39 22 17 56.4% 

Total 19,202 17,423 1,779 90.7% 

 

2.2.2. Interim discussion on the input 

To sum up, looking at both lexical and functional modal input, children hear a fair amount of 

epistemic modal vocabulary, and a fair amount of utterances with functional modals. Whatever is 

responsible for the purported epistemic gap, it is not a lack of exposure to epistemic vocabulary.8 

However, for functional modals we see that epistemic and root flavors are not equally well 

represented in the input. The higher frequency of root uses might make it challenging to see that 

functional modals can also express epistemic modality. We turn next to children’s productions. 

What modals do children produce and with what flavors? How well do children’s productions 

mirror that of their parents? 

 

2.2.3. Child modal production 

Children produce a fair amount of utterances with lexical (4.6% of total utterances) and 

functional modals (3.4% of total utterances), though proportionally less so than their mothers. 

These results are summarized in Table 3, and examples are given in (4). Children also produce 

proportionally fewer lexical epistemics than their mothers (0.8% of total utterances vs. 4.6%), and 

less than they produce lexical root modals (the reverse pattern than for adults). Thus, while young 

children may be less disposed to express epistemic modality, they do produce some lexical 

 
6 Can only has root interpretations in the adult grammar, except under negation or, arguably, in 

interrogatives. 19 (48%) of the adults’ epistemic cans were under negation. The others were in questions, 

such as “Where can it be?”. Such uses could well be circumstantial (possibility given the circumstances), 

but they arguably could be viewed as epistemic (possibility given the evidence). In cases where it was 

difficult to tease apart epistemic from root modality, we erred on the side of epistemic modality.  
7 We coded as metaphysical all instances where the modal's prejacent (i.e., the part of the sentence that 

expresses the proposition over which the modal takes scope) could be future-oriented. 
8 The most frequent lexical epistemics were think and know, which are in fact rarely used to discuss 

doxastic/epistemic states, but are rather used to perform indirect speech acts (indirect assertions for the 

former, indirect questions for the latter), see Dudley et al. (2017). Hence, while epistemic vocabulary is 

frequent, epistemic states may not often be topics of conversation, and this may further contribute to 

children’s difficulty picking up epistemic meanings.  
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epistemics before age three, in line with O’Neill & Atance’s (2000) and Cournane’s (2015a,b) 

results. 

 
Table 3: Child modal production, by category (12 children, % of total utterances) 

Lexical modality Functional modality 

epistemic root epis/root epis/root future 

1,911(0.8%) 7,475 (3.3%) 1,003 (0.4%) 5,389 (2.4%) 2,305 (1%) 

10,389 (4.6%) 7,694 (3.4%) 

 

(4) a. Lexical epistemic: Maybe want to go on this.      (John, 2;09) 

 b. Lexical root:  I want mine tower.  (Dominic, 2;05) 

c. Functional epistemic:  It mustepi’ve blown away.  (Joel, 2;08) 

d. Functional root: Mustroot wash it.               (John, 2;08) 

e. Functional future:  I'll do this bit.                                   (Anne 2;07) 

f. Lexical root/epistemic: Need to clean all the car.   (Carl, 2;05) 

 

Children’s functional modals overwhelmingly express root meanings (98%, Table 4).9 

However, children do produce some epistemics (total of 116 for all 12 children) within the age 

range of the so-called epistemic gap.10 The epistemic modals children produce are those that are 

most often used epistemically by adults: might, must, and may. Examples of epistemic child uses 

with context are given in (5). Some children (n = 8) produce the same modal with both root and 

epistemic uses within our sample, examples provided in ((6)-(7)).  

 
Table 4: Functional modals by flavor, ordered by descending frequency (12 children) 

Modal Total number of 

occurrences 

Root Epistemic % root 

can 3,709 3,708 1 99.9% 

have to 357 356 1 99.7% 

could 88 80 8 90.9% 

might 80 0 80 (incl. 34 

potentially 

metaphysical) 

0% (42.5%) 

got to 291 291 0 100% 

should 22 19 3 86.4% 

 
9 An interrater reliability analysis using the Kappa statistic was performed to determine consistency among 

raters in modal flavor. 500 modal sentences were double-coded, and the interrater reliability for the raters 

was found to be κ = 0.81 (Landis & Koch 1977). 
10 Though see Cournane (submitted), showing the milestones defining this gap show individual differences 

of up to a year even in more sparsely sampled corpora, when looking at many children (n = 17, from the 

North American English corpora on CHILDES). However, lexical epistemics appear to uniformly precede 

functional, and root functional modals uniformly preceded epistemic. 
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must 117 99 18 84.6% 

supposed to 10 10 0 100% 

ought to 1 1 0 100% 

may 9 4 5 44.4% 

Total 4,684 4,568 116 98.3% 

 

(5) a.  Child:  where my sticker?  

Mother:  where’s your sticker?  

Mother:  I think it’s probably come off,  hasn’t it?  

Child: where could it be? (Anne, 2;06) 
 

 b. Child:  he’s [/] he’s lost his hat.  

Child: it must’ve blown away. (Joel, 2;08) 
   

 c.  Mother: it’s lost.  

  Child: Mummy find it.  

  Mother: no.  

  Mother: I don’t know where to look for it.  

  Child:    might be upstairs.                  (Warren, 2;02) 

   
(6) a. Child:  I got crane out my box.  

Investigator: oh you've got your box as well yeah.  

Child:  I mustroot get crane.     (Aran, 2;02) 
 

b. Mother:  oh we’ve got a bit of hair stuck, haven’t we?  

Child:  look.  

Child:  it mustepis be some of dolly’s hair.  (Aran, 2;09) 

  

(7) a. Child:  it’s got mud over it.  

Mother:  I see.  

Mother:  right.   

Child:  mustroot wash it.     (John, 2;08) 
 

b. Child:  my yellow one.  

Child:  can’t see it.  

Child:  mustepis be gone.     (John, 2;09) 

 

2.2.4. Interim discussion on child production 

To sum up, our results show that children overwhelmingly produce root over epistemic modals, 

even more so than their mothers. However, they do produce some epistemics (both lexical and 

functional) before age 3, suggesting that the epistemic gap reported in the literature may in part 

be an effect of the lower sampling density of previous corpus studies. The lower overall rate of 

epistemics confirms Cournane’s (2015a,b) finding that when children start to produce epistemic 

functional modals, they are at lower rates than their mother’s sample. This suggests that children 

in this age range have a root bias. Further support for this comes from the results on must. While 

mothers in our sample use must mostly with epistemic flavor (64.8%), children mainly use it with 

root flavor (84.6%). Yet, at least some children use some modals with both root and epistemic 

flavors before age 3. 

2.3. Discussion of Input and Child Production 
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Our corpus results show that the way adult speakers talk about possibilities and necessities may 

make it challenging to see that functional modals can express both root and epistemic flavors, as 

they are mostly used to express the former. This finding, combined with the fact that modal 

meanings are not situationally mutually exclusive, might make it so children fail to hypothesize 

epistemic meanings for functional modals. Yet, children eventually figure it out. Our results 

suggest that some might do so even before age 3, a year earlier than has been previously assumed 

in the literature. How do they manage to do this, given the low frequency of adult epistemic uses 

of functional modals? We hypothesize that to discover that modals can express epistemic 

meanings, children may get help from correlated cues from the linguistic context.  

Assuming that there are grammatical or semantic constraints on the availability of root 

meanings that learners are privy to, what could help learners is encountering contexts in which 

root meanings are not available, as it suggests to the learner that the intended modal meaning may 

in fact be epistemic. In the next section, we explore two potential constraint candidates from the 

syntax and semantics literature on modality: a constraint on temporal orientation, and a constraint 

on subjects.  

 

3. Distributional differences between roots and epistemics 

In this section, we examine two potential constraints on the distribution of root modality, which 

could potentially cue the learner to epistemic flavors in functional modals: the first constraint 

concerns temporal orientation, and correlates with aspectual properties of the modal’s prejacent 

(section 3.1). The second concerns subject restrictions (section 3.2). We discuss each constraint, 

and then examine the extent to which it is manifest in our input sample.  

 

3.1. Constraint on temporal orientation and aspectual cues 

3.1.1. Temporal orientation and the Diversity Condition 

Root and epistemic modals have been claimed to differ in temporal orientation (TO), the time of 

the event expressed by the modal’s prejacent relative to the evaluation time of the modal 

(Condoravdi 2002, Werner 2006, Rullmann & Matthewson 2017, a.o.): root modals are future-

oriented, i.e., the time of the event described by the prejacent needs to follow the time of 

evaluation of the modal, while epistemic modals show no such restriction.11 We will refer to this 

constraint as the temporal orientation constraint:  

 

(8) Temporal orientation constraint: root modals are restricted to future temporal orientation.  

 

Consider (9)-(11): In (9), both future and present TO are possible (the running can follow 

or overlap the time of the possibility), and both root and epistemic interpretations are available. 

However, (10) and (11), which respectively trigger a past and a present temporal orientation (the 

running precedes (10) or overlaps (11) the time of the possibility), seem to only express epistemic 

possibility. 

 

(9) John may run.    Future/Present TO  root, epistemic 

(10) John may have run.  Past TO                                *root, epistemic 

(11) John may be running.  Present TO            *root, epistemic 

 

Why should root modals be restricted to future TO? Root modality expresses possibilities 

given a set of circumstances and priorities (desires, orders, goals…). Intuitively, such possibilities 

 
11 Whether epistemics allow future TO is a matter of debate: for some authors, they do (e.g. Condoravdi 

2002), for others, epistemics disallow future TO because of the incompatibility of the uncertainty of the 

future and the certainty of epistemic modality (Thomason 1970, Abusch 1997, Klecha 2016, see also 

Werner 2006). 
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are made trivial when the circumstances are already settled with respect to the event or state 

expressed by the prejacent. More formally, the restriction on modals’ temporal orientation has 

been argued to follow from a general constraint against the vacuous use of modals, which 

Condoravdi (2002) called the Diversity Condition (DC) (for a related proposal, see Werner 2006). 

The DC requires that the proposition expressed by the modal’s prejacent does not hold (or fail to 

hold) throughout the worlds of the Modal Base, i.e., the set of worlds that the modal quantifies 

over:12 

 

 (12)   Diversity Condition: For worlds w, times t, common ground cg, modal base MB, and 

property P, there is a w∈cg and w’, w’’∈MB (w,t) such that (t, w’, P) and ¬(t, w’’, P). 

 

The DC was first proposed by Condoravdi (2002) to explain why metaphysical modality, 

but not epistemic modality is restricted to future TO. The past and the present are “settled”, hence 

the same facts hold throughout worlds that are metaphysically accessible, i.e., worlds that share a 

history. This means that, when a metaphysical modal has present or past TO, the worlds of the 

modal base are uniform, and thus cannot differ with respect to whether the prejacent p holds or 

not, thus violating the DC. The future, on the other hand, is not settled, hence the worlds of the 

modal base can differ with respect to p in their future. The DC, however, allows epistemics with a 

non-future TO: an epistemic modal base picks out worlds compatible with a body of knowledge. 

What we know about the past or the present may leave some uncertainty about the truth of p, 

hence the modal base can have both p and non p worlds with past or present TO.  

Rullmann & Matthewson (2017) propose to extend Condoravdi’s TO restriction to root 

modals (see also Abusch 2007, 2012; Thomas 2016). Epistemic and root modals differ in the 

kinds of facts that determine their modal bases. Root modals take a circumstantial modal base, 

which picks out worlds compatible with a set of circumstances, whereas epistemics pick out 

worlds compatible with a body of knowledge. Circumstances are supposed to be settled at a given 

time t, and thus the prejacent p will either hold or fail to hold throughout the worlds of the modal 

base at time t; hence circumstantial modals with a past or present TO will violate the DC. 

Circumstances however leave the future open, thus, with a future TO, there can both be worlds in 

which p holds and worlds in which p doesn't hold in a circumstantial modal base.  

To sum up, epistemic and root modality have been argued to differ in temporal 

orientation in a principled way: root modality is restricted to future TO, because of a general 

condition on modals, the DC, which prevents trivial uses of modals. This constraint could help 

learners discover that modals can express epistemic modality, provided (i) they expect modal 

meanings to be governed by something like the DC, and thus expect root meanings to be 

restricted to future TO; (ii) the constraint is clearly manifest in the modals produced in the input. 

In the next section, we describe distributional cues that might give away temporal orientation, as 

well as potential counterexamples to the DC, and in section 3.1.3., we examine how the cues are 

distributed in the input. 

 

 

3.1.2. Aspect and Temporal Orientation 

 
12 In the Kratzerian tradition (Kratzer 1981, 1991), modals are further restricted by an ordering source, 

which determines a subset of most ideal worlds amongst those of the modal base, which the modal 

ultimately quantifies over. The ordering source is responsible for the different subflavors of root modality 

(deontic, bouletic, teleological…). The DC applies at the level of the modal base, not the subset of worlds 

determined by the ordering source: this is what allows necessity modals to have the prejacent p be true 

throughout the most ideal worlds of the modal base, while still allowing some non p worlds in the modal 

base.  
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We have proposed that the temporal orientation constraint could help learners pick up on 

epistemic meanings if they notice non-future oriented uses of modals. But how can learners pick 

up on temporal orientation, if they don’t yet know the meaning of the modals? How easily 

‘observable’ is it? Fortunately, temporal orientation is largely determined by aspectual features of 

the modal’s prejacent. Given their morphosyntactic nature, such aspectual features should be 

easier to observe than temporal orientation itself, and could help learners pick up on temporal 

orientation first—assuming they understand the temporal contributions of these aspectual 

features, and on modals’ epistemic meanings second—assuming learners expect modal meanings 

to be governed by something like the Diversity Condition. 

Given that English modals take infinitival complements, both grammatical aspect (perfect 

and progressive), and lexical aspect (stative or eventive) largely determine temporal orientation 

(Condoravdi 2002): As we saw in (10)-(11), root modals are generally incompatible with a 

perfect (10) or a progressive (11) in their prejacent, as these force a past and a present orientation, 

respectively. In the absence of an overt grammatical aspect, lexical aspect also constrains TO: 

bare eventives, as in (9), can be future- or present-oriented (yielding a habitual interpretation), but 

bare statives tend to be present-oriented (as in (13)).  

 

(13)  John must be home.  Present TO   *root/epistemic 

 

Thus, only bare eventive prejacents freely allow for a future TO. Perfect gives rise to a 

past TO, and progressive and bare stative prejacents give rise to a present TO. Both the perfect 

and the progressive can be viewed as stativizers of the prejacent. As an operational assumption, 

and given our hypothesis that morphosyntactic aspectual cues are easier to observe for the learner 

than TO, we will recast the TO constraint as a stativity constraint, described below: 

 

(14) Stativity constraint: root modals are incompatible with stative prejacents  

(bare stative prejacents or prejacents with progressive or perfect aspect).  

  

Note that the stativity constraint does not fully capture the temporal orientation constraint. First, 

while stative prejacents favor past and present TOs, they are still compatible with a future TO 

when the context or sentence provides a salient future time at which the state is taken to hold, as 

illustrated in (15). When this happens, a root interpretation of the modal should be available.  

 

(15) John may {be running/have run by} tomorrow.  
 

Second, modals which, on the surface at least, appear with a perfect in their prejacent can 

give rise to a non epistemic, counterfactual interpretation:13 (16), for instance, expresses a 

counterfactual obligation. Such counterfactuals are not counterexamples to the DC, nor the TO 

constraint. This is because with such a counterfactual interpretation, the modality is evaluated at 

some past point in time for which alternative futures relative to this past time are still open, in 

which John’s leaving is still possible. Note that the morphology is not transparent here, as the 

perfect seems to backshift the time of evaluation of the modal, not of the prejacent (see 

Condoravdi 2002). As such, these may pose a challenge to children. We will return to the 

potential limitations of tracking stativity rather than TO when we discuss our results. 

 

 
13 Counterfactuality is often assumed to involve a sui generis, metaphysical modal base (Condoravdi 2001). 

Alternatively, the modality is at base circumstantial (see Abusch 2007, 2012; Thomas 2016), or a sentence 

like (16) involves a separate counterfactual modal scoping over a root modal (Hacquard 2006). For our 

purposes, since such cases seem to involve possibilities given a set of circumstances, a goal or an 

obligation, regardless of counterfactuality, we treated them as root modals (as opposed to epistemic). 
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(16) John should have left earlier, but he didn’t.  future TO  root 

 

  Putting these limitations aside for the moment, we ask whether the distribution of 

aspectual features in the input might help give away modals’ epistemic flavors. If epistemic uses 

of functional modals are highly correlated with stative prejacents like (10), (11) or (13) in the 

input, this could help learners realize that the modals express non-root (non-metaphysical), and 

thus epistemic modality. If, on the other hand, the input only contains modals with bare eventive 

prejacents like (9), which are compatible with both present and future TO (and thus allow both 

epistemic and root flavors), learners might not be able to use aspectual cues to discover epistemic 

flavors. 

Before turning to the results, we mention two kinds of counterexamples to both the 

stativity constraint and the temporal orientation constraint. First, some root uses of modals seem 

to allow a past TO, as in (17) (see Thomas 2014, Thomas, under revision, for arguments that 

despite the past TO, the modal still obeys the Diversity Condition): 

 

(17) To become a virtuoso violinist, you must have started to practice early in your life.  

          (Thomas 2014) 

 

Second, root modals can sometimes trigger what Bhatt (1999) called an actuality 

entailment, i.e., an uncancelable implicative inference that the event described by the prejacent 

occurred in the actual world. This happens when the modal itself appears with past perfective. 

Because English doesn’t distinguish perfective and imperfective overtly, a sentence like (18a) is 

compatible with both an implicative and a non-implicative reading. Relevant for our purposes is 

the fact that with an implicative reading, the time of the prejacent event and the modal time 

arguably overlap, and hence there is no future TO. Implicative readings in the present also seem 

to occur when an ability modal combines with a perception verb, as in (18b).  

 

(18) a. Yesterday, John had toimplicative take the train to go to Paris (#but he didn’t take 

it).  

 b. Liz can see John from here (#but she doesn’t see him).  

  

Given the possible counterexamples to both the stativity and the temporal orientation 

constraint, we expect to find uses of root modals with stative complements. In the next section, 

we examine the distribution of these aspectual cues, to see if they can distinguish root and 

epistemic interpretations. Do epistemics reliably occur with stative prejacents? Do root modals 

reliably occur with eventive prejacents? How pervasive are the counterexamples to the temporal 

orientation and the stativity constraint? 

  

3.1.3. Methods 

To assess the distribution of aspectual cues with respect to modal flavor, all input sentences with 

a functional modal were coded for grammatical and lexical aspect. For grammatical aspect, we 

coded for presence of a perfect or a progressive in the prejacent. For all prejacents that lacked an 

overt grammatical aspect marker, we coded for lexical aspect: whether the prejacent was stative 

or eventive. The tests used were the classic tests from Dowty (1979). The full list of predicates is 

in Appendix 2.  

We treated perception verbs (see, hear, feel, smell) as a separate category, because they 

show hallmarks of both eventivity (19a) and stativity (19b). Both Vendler (1957) and Dowty 

(1979) classify them as either stative or inchoative (an achievement (19c), which is a punctual, 

telic event).  

 

(19) a. I stopped seeing the car.  available in complement of stop, eventive 
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 b.  I see the car.   simple present as non-habitual, stative 

 c. Suddenly, I saw the car.  inchoative, eventive 

 

Sentences with elided prejacents like (20) were excluded (Total = 56 roots and 30 

epistemics) as it could not be unequivocally determined from the sentence itself whether be or 

have was the main verb or the auxiliary, both options being possible in the Manchester dialect. 

 

(20) a.  I thought it must be.    (Mother, Liz, 2;03) 

b.  I might have yes.    (Investigator, Aran, 2;08) 

 

3.1.4. Results: Aspectual cues 

Turning first to grammatical aspect, we expect that only epistemics are able to take prejacents 

with perfect and progressive aspect. Our results, reported in Table 5, show that this expectation is 

borne out: functional modals combine with embedded aspect more than 9% of the time when 

epistemic, but less than 1% of the time when root.14 We ran a linear mixed effects model15 with 

the 12 child/adult pairs as random factor to determine whether grammatical aspect 

(perfect/progressive vs. bare) was equally distributed by flavor for functional modals. We found a 

significant difference in the distribution of grammatical aspect depending on flavor, 

(Flavor~Grammatical aspect +(1|child)) beta = 2.47, z = 21.5, p<.0001***. 

 
Table 5: Grammatical aspect by modal flavor, input  (n = 12 adults) 

 Epistemic (n = 1,749) 

(% of total epis) 

Root (n = 17,367) 

(% of total root) 

Progressive 29 (1.7%) 68 (0.4%) 

Perfect 142 (8.1%) 99 (0.6%) 

Total 171 (9.8%) 167 (1.0%) 

 

Turning to lexical aspect, we expect roots to only combine with bare eventives (modulo 

counterfactual cases), and epistemics to be able to combine with both bare eventives and bare 

statives. The results are reported in Table 6. We find that epistemics combine with statives about 

68% of the time, and roots less than 15% of the time. We ran a linear mixed effects model16 with 

the 12 child/adult pairs as random factor to determine whether lexical aspect (stative vs. eventive) 

was equally distributed by flavor for functional modals. We found a significant difference in the 

distribution of lexical aspect depending on flavor, (Flavor~Lexical aspect+(1|child)) beta = 2.43, 

z = 38.5, p< .0001***. Perception verbs, which show ambiguous behavior with respect to the 

classic stativity tests, are considerably more frequent with roots (13%), than with epistemics 

 
14 An interrater reliability analysis using the Kappa statistic was performed to determine consistency among 

raters in grammatical aspect and lexical aspect. 500 modal sentences were double-coded, and the interrater 

reliability for the raters for grammatical aspect was found to be κ = 0.91 and for lexical aspect κ = 0.97 

(Landis & Koch 1977). 
15 We also ran a chi-square test of goodness-of-fit with Yates continuity: grammatical aspect occurrence 

(with, without) differs significantly by modal flavor (root, epistemic), X2(1) = 705.87, p < .0001***. Chi-

square tests are standard in child corpus research, so we provide this for comparison. However, these may 

be problematic because of lack of full independence of observations: each observation from the same 

speaker may be affected by being from that speaker (likewise from the same sub-corpora dyad).  
16 Chi-square test of goodness-of-fit with Yates continuity: Lexical aspect type (eventive, stative) differs 

significantly by modal flavor (root, epistemic), X2(1) = 1990.9, p < .0001***.  
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(<1%). 

 
Table 6: Lexical aspect by modal flavor, input  (n = 12 adults) 

 
Epistemic (n = 1,406) 

(% of total epistemics)  

Root (n = 15,306)  

(% of total roots)  

+ stative  950 (67.6%)  2,193 (14.3%)  

+ eventive  448 (31.9%)  11,111 (72.6%)  

+ perception 8 (0.57%) 2,002 (13.1%) 

 

Finally, to see how frequently each modal flavor occurs with a stativized prejacent, we 

combine the information from grammatical and lexical aspect. The results are reported in Table 7. 

The pattern we see is similar to what we see above, and epistemics and roots show in fact the 

opposite distribution from each other (~71% statives for epistemics and ~71% eventives for 

roots). We ran a linear mixed effects model17 with the 12 child/adult pairs as random factor to 

determine whether stativity (stative vs. eventive) was equally distributed by flavor for functional 

modals. We found a significant difference in the distribution of stativity depending on flavor, 

(Flavor~Stative +(1|child)) beta = 2.53, z = 41.1, p<.0001***. 

 
Table 7: Aspect of the prejacent, by modal flavor, input (n = 12 adults) 

 Epistemic (n = 1,577)  

(% of total epistemics) 

Root (n = 15,473)  

(% of total roots) 

+ stative 1,121 (71.1%) 

(grammatical: 171; lexical: 950) 

2,360 (15.3%) 

(grammatical: 167; lexical: 2,193) 

+ eventive 448 (28.4%) 11,111 (71.8%) 

+ perception 8 (0.5%) 2,002 (12.9%) 

 

The results show a clear difference in the aspectual properties of prejacents of epistemics 

vs. roots: epistemics mostly take stative prejacents, roots mostly eventive. However, a substantial 

number of roots still occur with a stative prejacent. Are these genuine counterexamples to the 

temporal orientation constraint (non future-oriented statives) and as such to the Diversity 

Condition (the worlds in the modal base are uniform), or merely counterexamples to the stativity 

constraint (future-oriented statives)? To get a better sense the data, we take a closer look at the 

distribution of aspect by breaking flavor down by individual modal, and by looking at the kinds 

of lexical statives that appear with root modals. More details are provided in Appendix 3. 

Turning first to epistemic modals, Table 8 shows that uses of might account for the vast 

majority of all epistemics with bare eventive prejacents. As mentioned in the introduction, we 

decided to treat might as unambiguously epistemic, but this is a matter of debate: some authors 

argue that might can also express metaphysical possibility, i.e., a possibility given a history and 

how things “may turn out, or might have turned out, to be” (Condoravdi 2002). By treating all 

 
17 Chi-square test of goodness-of-fit with Yates continuity: Stativity type (stative, non-stative) differs 

significantly by modal flavor (root, epistemic), X2(1) = 2294.5, p < .0001***. 
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might as epistemic, we work against our hypothesis. If we exclude potentially metaphysical 

might, the correlation between epistemicity and stativity is even stronger, with over 98% of 

epistemics’ prejacents being stative. 

 
Table 8: Aspectual properties of the modal prejacent, epistemic uses by modal, input (n = 12 adults) 

Modal stative bare eventive perception total 

progressive perfect bare  

might 17 41 574 437 8 1,077 

must 7 87 162 3 0 259 

could 2 6 106 1 0 115 

should 1 0 49 4 0 54 

can 0 6 28 1 0 35 

may 0 2 13 0 0 15 

supposed to 1 0 7 1 0 9 

have to 0 0 5 1 0 6 

got to 1 0 6 0 0 7 

total 29 142 950 448 8 1,577 

 

We now turn to root modals with stative prejacents. Table 9 shows the distribution of 

aspectual properties for root uses of modals by modal lemma. 

 
Table 9: Aspectual properties of the modal prejacent, root uses by modal, input (n = 12 adults) 

Modal stative bare eventive perception total 

progressive perfect bare 

can 2 1 1,305 6,811 1,932 10,051 

have to 1 0 229 2,087 20 2,337 

could 0 26 175 792 41 1,034 

got to 3 0 126 779 5 913 

should 31 69 197 290 1 588 

supposed to 28 3 117 162 2 312 

must 1 0 18 115 1 135 

ought to 2 0 16 64 0 82 

may 0 0 10 11 0 21 

total 68 99 2,193 11,111 2,002 15,473 

 

Table 9 shows that virtually all cases of roots combining with a perfect involve the 

modals should, could, and supposed to: these are the modals that trigger a counterfactual 

interpretation, as illustrated in (21). Note that when they combine with the progressive, as in 

(21d), they also seem to trigger a counterfactual implication. While these cases may on the 

surface appear to violate the stativity constraint, they are not genuine counterexamples to the 

temporal orientation constraint or the Diversity Condition: As explained in section 3.1.2, 

counterfactuals can be analyzed as 'futures in the past' (Condoravdi 2001) in which the time of 

evaluation of the counterfactual modal is in the past and the temporal orientation is still future.18  

 
18 Note that here there might again be a difference between counterfactuals combining with a stative or an 

eventive prejacent: While the TO for eventives like eat or win is future, the TO for statives like know in he 

should have known that is present. In these cases, the Diversity Condition is still not violated, however, as a 

diverse set of worlds is under consideration; worlds in which he knows, and worlds in which he doesn't. 
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(21) a.  You could have said hello.    (Mother, Carl 2;04) 

b. You've got a very good memory because you're supposed  

to have forgotten about that.    (Mother, Dominic 2;04) 

c. You should have eaten it at dinnertime.   (Mother, Anne 2;03) 

d. You’re not supposed to be eating the stethoscope.  (Mother, Ruth 2;02)  

 

 The majority of bare statives appearing with root modals either involve have NP (55%) 

(22) or be Adj/NP (31%) (23), summarized in Table 10. In both cases, the verb classified as a 

stative verb nonetheless seems to have an eventive interpretation (linguistic evidence for an 

eventive meaning is that both verbs can occur in the progressive in these sentences). We will call 

these cases 'coerced' eventives. Most cases of be Adj correspond to a so-called ‘active’ 

interpretation (Lakoff 1970, Rothstein 1999), for which Partee (1977) posits a specific 'active' 

verb be, to be distinguished from 'stative' be. Here again, these cases may on the surface appear to 

violate the stativity constraint, but they are not genuine counterexamples to the temporal 

orientation constraint: the resulting meaning is eventive, and the temporal orientation is future.  

 
Table 10: Breakdown of roots with a bare stative prejacent by construction, input (n = 12 adults) 

stative verb (know, live, like…) 307 (14%) 

be+Adj (be careful…); be+NP (be the shepherd…); be+PP (be in there…) 688 (31%) 

have + NP (have a cookie…) 1,198 (55%) 

total 2,193 

 

(22) a.  Well they can have a tray each if they want.    (Mother, Ruth 2;07) 

 b. May I have a spoon to eat it with?   (Mother, Nicole 2;02) 

 

(23) a. You should be careful getting down that way. (Mother, Liz 2;04) 

 b. You’ll have to be more gentle than that or all the fruit’ll bruise.  

(Mother, Ruth, 2;10) 

 

Hence, the vast majority of the apparent counterexamples to the stativity constraint we 

find do not seem to be genuine counterexamples to the temporal orientation constraint: they either 

involve counterfactuality or coercion into an eventive reading. To the extent that learners could 

pick up on temporal orientation in these cases, the link between root modality and future 

orientation would be even stronger. Table 11 shows the results we obtain if we remove 

metaphysical might from the epistemic counts, and we treat all counterfactual roots with a perfect 

as future-oriented, and all coerced eventives as future-oriented. Putting aside perception verbs for 

the moment, the connection between roots and future TO is very strong, and that between 

epistemics and past/present TO is near perfect.  

  
Table 11: Reconstruction of temporal orientation by flavor, input (n = 12 adults), removing metaphysical 

might and assuming counterfactual roots with a perfect and coerced eventives are future-oriented. 

 Epistemic (n = 1,140)  

(% of total epistemics) 

Root (n = 15,473)  

(% of total roots) 

Past or Present TO 1,121 (98.3%) 379 (2.5%) 

Future TO possible 11 (1.0%) 13,092 (84.6%) 

Perception verbs 8 (0.7%) 2,002 (12.9%) 

 

The results so far suggest we need to look more closely at our choice to use stativity as a 

proxy for temporal orientation. We chose to track stativity rather than temporal orientation, 
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because we wanted to look for distributional cues that learners could pick up on without having to 

rely on interpretation in context: morphological cues like aspect are easier to observe than 

interpretative cues like temporal orientation. Given the heavy skew towards root meanings, the 

stativity constraint will be most helpful when there are clear indications that the prejacent is past 

or present oriented, as in the presence of a perfect, progressive, or stative predicate, and the modal 

flavor is epistemic, and it will be least helpful when the flavor is root, but aspectual cues seem to 

indicate a present or past TO. This leaves open the possibility, however, that in these cases 

contextual cues about a future orientation might help counteract the expectations from aspect. So, 

can learners pick up on future orientation with counterfactuals and coerced eventives?  

There are reasons to believe that the context may in fact be particularly clear about future 

orientation in such cases. In the case of counterfactuals, the fact that the prejacent is taken to be 

false in the actual world suggests that the context makes salient the falsity of p at speech time. In 

(21a) above, for instance, the child should be aware that he did not say ‘hello’.  

Coerced eventives (stative predicates that linguistically behave like eventives) such as ‘be 

careful’ or ‘have a cookie’ ((22)-(23)) occur mainly in contexts of offers and requests, which are 

felicitous only if the state of affairs discussed doesn’t already hold. In have NP contexts like 

(22b), for instance, the speaker must clearly not have a spoon at the time of her request; in 

be+Adj contexts like (23b), the child is apparently not gentle with the fruit. A final case of 

coercion, whose relative frequency may be due to the nature of the corpus, which features play 

sessions between children and their mothers, involves prejacents of the form be+NP, and seem to 

be instances of what can be called ‘imaginary play’. In (24), mother and child are playing with 

toys and they assign a new meaning to a particular space. The speaker seems to be making a 

proposal for the future: She suggests that from speech time onwards, the speaker and the 

addressee pretend that a certain object, or space, serves as something else. In such imaginary play 

(see Garvey & Kramer 1989 for an overview of the linguistic properties of imaginary play), the 

context seems again to be particularly clear that the state described by the prejacent does not hold 

at speech time, but is proposed to hold in the future.  

 

(24) Mother: where’s the carpark, Anne? […] 

 Mother: I think this could be the carpark, couldn’t it in here? (Mother, Anne 2;02) 

 

Thus in both counterfactual and coerced eventive cases, the situational context may be 

particularly helpful in highlighting their future orientation, despite the potentially conflicting 

aspectual cues. In comparison, in cases of epistemics with stative prejacents, as illustrated in (25), 

the stativity constraint is likely to be useful as it correlates with the temporal orientation 

constraint and the context should make neither the truth nor falsity of p salient, given the actual 

uncertainty about p.  

 

(25) a.  But I’m not very good at wrapping up presents so it could’ve been me. 

        (Mother, Gail 2;10) 

b. He could be robbing the house.    (Mother, Gail 2;09) 

c. I think we should be nearly at Grandma’s house now, do you?   

         (Mother, Ruth 2;11) 

 

The only genuine class of counterexamples to the temporal orientation generalization that 

we found are cases of ability can (and could) with a perception verb, which seem to trigger an 

implicative reading: in such cases there is no future orientation, since the possibility is 

instantiated. Table 9 shows that can combines with perception verbs by far the most frequently 

among the root modals, as illustrated in (26). In (26), the speaker can and does see footprints. Do 

these examples, which are relatively frequent given the overall occurrence of can, threaten to 

make the temporal orientation constraint irrelevant, or might the child be able to treat these highly 
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constrained cases as special? Here again, we believe that the context makes quite clear that these 

are different from epistemics. Because of the implicative reading, the truth of the prejacent should 

be rather salient, especially since these cases involve perception, and there will thus likely be 

visual or other perceptual cues in the situational context (cf. Landau & Gleitman 1985).  

 

(26) Context: mother and child are reading the book the Night before Christmas 

Mother:  And I can see lots of footprints, look. The dog’s made some footprints 

and the children have made some footprints.  (Mother, Anne 2;04) 

 

To sum up, counterexamples to the stativity constraint occur in three types of contexts: (i) 

counterfactuals, (ii) coerced eventives (mainly in requests and orders), (iii) implicative readings 

with perception verbs. The first two types of contexts are not counterexamples to the temporal 

orientation constraint, but the last one is. But in all three cases, the context may provide 

particularly salient cues that the prejacent p does not hold at speech time for the former two, and 

hence that the temporal orientation may be future, or that the prejacent does hold at speech time, 

for the latter. Crucially, these cases then differ from epistemic cases, which are infelicitous when 

there is direct evidence for p (see von Fintel & Gillies 2010; Lassiter 2016; Mandelkern 2017, 

a.o.). 

 

3.1.5. Discussion  

In this section, we focused on whether temporal orientation could help learners discern epistemic 

meanings. If root (and metaphysical) modals are restricted to prejacents with future temporal 

orientation, past or present orientation could alert learners that the modal expresses a non-root 

(and non-metaphysical) meaning. For this learning strategy to work, the input has to provide clear 

cues that distinguish epistemic and root readings in terms of their temporal orientation: there 

should be clear cases of epistemics with present and past TO, but not for roots. TO might be hard 

to identify in context, especially when the intended modal flavor is not known, but aspectual cues 

are easier to observe and correlate with TO, so they could help distinguish epistemic and root 

flavors. In particular, we expected epistemics to freely combine with statives, but roots not to. 

 Our results show that aspect does distinguish roots and epistemics: roots mostly combine 

with eventives, epistemics mostly combine with statives. However, we also found a number of 

root modals with a stative prejacent. While the numbers are proportionally low relative to all root 

cases, they are overall rather frequent, given the large number of root modal uses, compared to 

epistemics. Because of the skewed distribution of roots and epistemics, the raw counts of roots 

with a stative prejacent (n = 2,360) is actually higher than the raw count of epistemics with a 

stative prejacent (n = 1,121). What this means is that children would roughly have a 1 out of 3 

chance of getting an epistemic when they hear a modal combining with a stative prejacent. Given 

the sheer number of roots, the potential counterexamples thus threaten to make the stativity 

constraint not useful. 

 However, when we take a closer look at the counterexamples to the stativity constraint, 

we find that most are not counterexamples to the temporal orientation constraint: they are either 

cases of counterfactuality or of coerced eventives in contexts of offers, requests or imaginary 

play. While we can’t be sure whether learners would be able to pick up on temporal orientation in 

general, we believe that these instances are cases where the context should be particularly clear 

that the prejacent doesn’t hold, and perhaps because of this, make the future-orientation more 

salient.  

 Finally, we find that a genuine class of counterexamples to the temporal orientation 

constraint comes from ability modals combining with perception verbs, with a present temporal 

orientation. While these cases raise interesting theoretical questions about the temporal 

orientation constraint, we suggest that given the perceptual nature of these examples, the 

implicative interpretation should be clear, and the truth of the prejacent particularly salient in 



 19 

context.  

Thus, the various cases of potential counterexamples correspond to contexts where it 

might be particularly clear that the prejacent p is true (for perception verbs) or not true (for 

coerced predicates, counterfactuals, and imaginary play). In genuine epistemic cases, on the other 

hand, the context does not seem to provide such clear cues, and the uncertainty about p might 

thus emerge.  

Hence, aspectual cues, in conjunction with correlated situational cues could provide a 

promising avenue to help learners bootstrap epistemic meanings for their modals. Can learners 

make use of them, and do they? To be able to exploit these cues, they need to be equipped with 

certain linguistic and pragmatic expectations and capacities. First, they should have certain 

expectations about modal meanings: in particular, they should expect modals to be governed by 

something like the Diversity Condition, to expect the temporal orientation constraint. Second, by 

the time they learn modals, they should be able to make certain aspectual distinctions, both at the 

grammatical and lexical level (for evidence that they do, see Wagner 2001 and van Hout 2016). 

Finally, they should be able to exploit situational and pragmatic cues in conjunction with the 

morphological aspectual cues: being attuned to the truth or falsity of the state of affairs expressed 

by the prejacent when contextually salient, for instance, could help them pick up on 

counterfactuality and temporal orientation. Likewise, they should be able to pay attention to 

speakers’ goals and intentions, and in particular to their illocutionary intents: in uttering (modal) 

statements, are speakers effectively making requests or orders, or merely providing information? 

Being sensitive to the request present in sentences like can I have a cookie?, could help them 

figure out the coerced eventive interpretation we found with have and be (for evidence that 

children understand requests, whether direct or indirect, see Shatz 1978, Spekman & Roth 1985). 

Thus, assuming that children can exploit them, aspectual cues provide a promising route towards 

discovering epistemic flavors.  

 

3.2. Constraint on subjects and animacy cues 

We now turn to the second potential cue to epistemic flavor, the more restricted distribution of 

subjects of root modals. Root modals are often used to direct the actions of others. Because of 

this, we might expect them to combine more often with animate than with inanimate subjects, as 

animates are the kind of entities that can act upon the wish, goal, or obligation/permission 

expressed. Inanimate subjects can appear with root modals, as (27) shows, in which case the 

obligation is on the addressee rather than the subject. However, if these instances are rare, hearing 

modals with non-animate subjects might help learners pick up on their non-root, epistemic 

meanings, as epistemics are not expected to show a tendency towards either animate or inanimate 

subjects (28).  

 

(27) John/the bin has to go outside. 

(28) John/the bin might be outside. 

 

The contrast in animacy of the subject has even led to proposals where roots are treated 

as control predicates (which select for the subject and as such can restrict it), while epistemics are 

treated as raising predicates (Ross 1969, Jackendoff 1972, Lightfoot 1979, Zubizarreta 1982, 

Roberts 1985, Brennan 1993). Further refinements have shown that this kind of analysis is not 

quite right, and that modals are better analyzed as raising, irrespective of flavor (Bhatt 1999, 

Wurmbrand 1999). For instance, (29) shows that deontic modals can occur with expletive 

subjects, a hallmark of raising predicates.19 

 
19 And yet, the distribution of subjects is not entirely free with root modals, as the oddness of (ia) shows. 

But the oddity of the expletive subject with root can may not be syntactic, as shown by the contrast 

between (ia) and (ib). In the absence of a clear event participant, the root modal in (ia) is odd, but it 
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(29) There may be singing but no dancing on my premises.          (Wurmbrand 1999:601) 

 

A second way the distribution of subjects might help distinguish root and epistemic 

modality could follow from the fact that the most frequent subjects in child-directed speech are 1st 

and 2nd person (you, I, and we; Laakso & Smith 2007:732). Yet, describing epistemic possibilities 

for the speaker or the addressee may be somewhat marked, as speakers typically have direct 

access to the states or events that they are involved in. As such, we might expect that epistemics 

show a tendency opposite from the general pattern, occurring more frequently with 3rd person 

subjects. In this way, they could aid children further towards epistemic flavor. 

 

3.2.1. Methods 

Modal subjects were coded for person (1st, 2nd, 3rd) for the 12 mothers in the input, and for 

animacy for a subset of 6 mothers. Animacy was coded as animate (30a) vs. inanimate (30b). 

Toys representing an animate being (dolls, animals) were coded as animate, as pretend play of 

this type treats dolls and animals as animate. For pronouns, we treated 1st and 2nd person pronouns 

as uniformly animate, and for 3rd person pronouns, we coded for whether it referred to animate or 

inanimate agents (31a vs 31b) if it was recoverable from the context. Finally, we coded for 

whether inanimate pronouns were expletive pronouns (32a) or pronouns referring to an event 

(32b). 

 

(30)  a. well can Mummy have a go on your seesaw?   (Mother, Aran 2;00) 

 b. no the xylophone must be somewhere else.   (Mother, John 2;02) 

 

(31) a. it [figure made from clay] might be a dolphin.   (Mother, John 2;07) 

b. it [a beaker] can’t be her’s.     (Mother, Anne 2;09) 

 

(32) a. it might rain or go dark before morning. (expletive it) (Mother, Aran 2;00) 

 b. that [readjusting the toys] might be better. (eventive that) (Mother, Becky 2;07)  

 

3.2.2. Results 

Turning to person first, we find that 77% of the roots occur with a first or second person subject 

while only 26% of the epistemics do so (Table 12).20 We ran a linear mixed effects model21 with 

the 12 child/adult pairs as random factor to determine whether person (1/2 vs. 3) was equally 

distributed by flavor for functional modals. We found a significant difference in the distribution 

of person type depending on flavor, (Flavor~Subject+(1|child)) beta = 2.33, z = 39.44, p< 

.0001***. 

 

 
Table 12: Subject person by modal flavor, input (n = 12 adults) 

 
improves when the modal can be anchored to the event’s location, as in (ib). Hacquard (2006) hypothesizes 

that the privileged relationship between root modals and their subjects may be due to root modals being 

anchored to the VP event and one of its participants, which includes locations, Kratzer (2012) takes it to be 

a kind of semantic EPP requirement: 

(i) a. ??It can rain.               

 b.    It can rain really hard in this part of the world.   (Hacquard 2006:125) 
20 An interrater reliability analysis using the Kappa statistic was performed to determine consistency among 

raters in subject and animacy. 500 modal sentences were double-coded, and the interrater reliability for the 

raters for subject was found to be κ = 0.96 and for animacy κ = 0.87 (Landis & Koch 1977). 
21 Chi-square test of goodness-of-fit with Yates continuity: person type (1/2 vs. 3) differs significantly by 

modal flavor (root, epistemic), X2(1) = 2162.4, p < .0001***. 
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Person Epistemic (n = 1,778)  

(% of total epistemics) 

Root (n = 17,409)  

(% of total roots) 

1st person 195 (11.0%) 5,072 (29.1%) 

2nd person 266 (15.0%) 8,383 (48.2%) 

3rd person 1,153 (64.8%) 3,270 (18.8%) 

No subject 164 (9.2%) 684 (3.9%) 

 

Turning next to animacy, the overall results are in Table 13. More details, including a 

breakdown per modal, are in appendix 4. As expected, we find that while 37% of the epistemics 

combine with a non-animate (inanimate, expletive, or eventive) subject (n = 331), less than 5% of 

the roots combine with these subject types (n = 377). We ran a linear mixed effects model22 with 

the 12 child/adult pairs as random factor to determine whether animacy (animate vs. non-animate) 

was equally distributed by flavor for functional modals. We found a significant difference in the 

distribution of animacy type depending on flavor, (Flavor~Animacy +(1|child)) beta = -2.51, z = 

28.04, p<.0001***. The difference is not solely due to the majority of first and second person 

subjects in roots (which are uniformly animate): if we focus in on third person subjects, we still 

find the contrast, as 54% of the third person subjects with epistemic modals are non-animate, 

while 25% of the third person subjects with roots are non-animate.  

 
Table 13: Subject animacy by person and flavor, input (n = 6 adults) 

Person  Animacy Epistemics (n = 886) 

(% of total epistemics) 

Roots (n = 7,672) 

(% of total roots) 

1st/2nd 

person 

animate 212 (23.9%) 5,979 (77.9%) 

3rd person animate 278 (31.4%) 1,128 (14.7%) 

non-animate inanimate 257 (29.0%) 365 (4.8%) 

expletive pronoun 41 (4.6%) 3 (0.0%) 

eventive pronoun 33 (3.7%) 9 (0.1%) 

can't tell (not recoverable from context) 1 (0.1%) 1 (0.0%) 

No subject NA 64 (7.2%) 187 (2.4%) 

 

3.2.3. Discussion 

Our results show that epistemics and roots differ in the types of subjects they typically combine 

with for both person and animacy. Root modals occur mostly with 1st and 2nd person subjects, 

which are also the most frequent subjects overall in this sample and in child-directed speech 

generally (Laakso & Smith 2007:732). Epistemics, on the other hand, mainly occur with 3rd 

person subjects, which are overall less frequent. For animacy we see a similar pattern, which is 

unsurprising as 1st and 2nd person subjects are animate. Roots combine overwhelmingly with 

animate subjects, while epistemics combine most frequently with non-animate subjects. Looking 

more closely at 3rd person subjects for animacy, where the results are not confounded with person, 

we see that here too epistemics show more expletive and eventive subjects, and more inanimate 

referents. Most root 3rd person subjects, on the other hand, are animate. Thus we see an overall 

preference for animate subjects across all persons for root modal uses, and a greater proportion of 

inanimate subjects with epistemic modal uses.  

As with temporal orientation, we find a distributional difference between root and 

epistemic uses of functional modals. Can the learner make use of these distributional facts? A 

problem might be that given the overall bias towards root meanings, the raw number of root 

 
22 Chi-square test of goodness-of-fit with Yates continuity: Animacy type (1/2 vs. 3) differs significantly by 

modal flavor (root, epistemic), X2(1) = 1176.3, p < .0001***. 
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modals with a non-animate subject (n = 377) is higher than that for epistemic modals (n = 331). 

This asymmetry means that the likelihood of an epistemic interpretation when hearing a modal 

with a non-animate subject is about the same as that of a root interpretation. Hence, hearing a 

non-animate subject does not unambiguously direct the learner to an epistemic meaning.  

What is more, as opposed to the distribution of temporal orientation, none of the 

combinations of subject, animacy, and modal flavor are actually ruled out. As discussed in the 

beginning of the section, root modals are acceptable with non-animate 3rd person subjects: 

examples ((33)-(35)) show root modals with inanimate subjects (33), eventive pronominal 

subjects (34), and expletive subjects (35). While some inanimate subjects could arguably count as 

animates, as the tractor in (33b) might have been personified by the speaker, (34) and (35) clearly 

show that root modals can combine with non-animate subjects.  

 

(33) a. What color should the tree be?    (Mother, John 2;09) 

 b.  Oh now the tractor can get back to work, can’t it? (Mother, Aran 2;03) 

 

(34) a. That’ll have to do.     (Mother, Aran 2;08) 

b. Because it can be dangerous if you’ve got a tractor without a cab like that you 

know.       (Mother, Aran 2;07) 

 

(35) a.  There should be four eggs altogether.   (Mother, John 2;06) 

b.  Er well there should be forks around.   (Mother, Ruth 2;07) 

 

Note that examples like (34) and (35) are rare (see Table 13): While we found only 12 

occurrences of root modals with expletive and eventive subjects, we found 75 occurrences of 

epistemic modals with expletives and eventives. We will have to leave it for future research 

whether or not this difference is helpful for the learner. 

In summary, while it is unclear whether the distribution of animacy over the root and 

epistemic flavors could give away epistemicity on its own, the differences we found could help 

learners discover modal flavors by covarying with other linguistic (e.g., aspectual) and situational 

cues.  

 

4. Conclusions and implications 

In this paper, we investigated how children figure out that functional modals can express both 

root and epistemic flavors. Like other abstract vocabulary, modals lack physical correlates. 

Figuring out their meanings may thus require that learners rely heavily on cues from the linguistic 

context (Gleitman & Landau 1994, Gleitman et al. 2005, Papafragou et al. 2007, Hacquard & 

Lidz 2018, a.o.). But above and beyond the difficulties associated with learning abstract 

meanings, functional modals present the challenge of lacking a one-to-one correspondence 

between form and meaning (Papafragou 1998, Cournane 2014): the same modal word can express 

different modal flavors, and the same modal flavor can be expressed by different modal words. 

Moreover, modal meanings are not mutually exclusive: they are often logically true in the same 

contexts. Once children figure out that a modal expresses a particular flavor, what leads them to 

realize that it can express other flavors in addition?  

The existing acquisition literature suggests that while children produce root meanings 

early on, they seem to be delayed in producing epistemic meanings for functional modals (Kuczaj 

& Maratsos 1975, Cournane 2015a,b). Through this corpus study, we aimed to explain the role 

that the input might play both in the delay children have with epistemic flavors, and in how they 

eventually figure out that functional modals express both root and epistemic flavors.  

Our corpus results show that the root/epistemic asymmetry may in large part be an input 

effect. The way speakers use functional modals makes it difficult to see that these modals express 

epistemic meanings, given that they are mostly used to express root modality. Note furthermore 
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that children produce must more often with root flavor than with epistemic flavor, while adults 

produce this modal more often with epistemic flavor, suggesting a possible root bias. Yet, 

children eventually pick up on epistemic meanings. In our corpus, some children produce 

epistemic modals even before age 3. How do children figure out that functional modals express 

both root and epistemic meanings?  

We asked whether the linguistic context provides distributional cues that could help 

learners solve this learning problem. We investigated two constraints from the semantic literature 

argued to restrict the distribution of root meanings: temporal orientation and subjects. When a 

root interpretation is not available or highly unlikely (because of these constraints), the learner 

might hypothesize that the modal used can also express epistemic flavor. If epistemic modals 

occur systematically in input contexts where root interpretations can’t, these usage patterns may 

help children pick up on modals’ epistemic flavors.   

Turning first to temporal orientation (TO), root (and metaphysical) modality has been 

argued to be restricted to future TOs, while epistemics can have both present and past TOs. This 

restriction is taken to follow from a general condition on modal meanings, Condoravdi’s (2002) 

Diversity Condition. The Diversity Condition prevents modals from making trivial contributions, 

and lets epistemics have present and past TOs, but not root modals. This means that in past and 

present TO situations, the intended reading of the used modal is not consistent with root (or 

metaphysical) modality (with the exception of can + perception V), and the child must postulate 

another meaning for that modal. What leads the child to postulate epistemic flavor in this case? 

Children at age two already produce epistemic adverbs, like maybe and probably (Cournane 

2015a,b), and the prerequisite concepts for epistemic reasoning are very likely in place (see 

introduction). Assuming that the child has something like the Diversity Condition, when she is 

confronted with a sentence containing a modal with past or present TO, she is led to find an 

interpretation consistent with it (see Cournane 2015b).   

Because temporal orientation is largely determined by aspectual properties of the modal’s 

prejacent, and because morphological cues like aspectual markers are easier to observe and track 

than interpretive notions like temporal orientation, we examined whether the distribution of 

aspect robustly differentiates root and epistemic meanings. Our results show a clear distributional 

difference between epistemics and roots with respect to aspect: roots mostly combine with 

eventive prejacents, and epistemics with stative prejacents. However, the raw count of roots with 

stative prejacents exceeds the number of epistemics with stative prejacents, given the overall 

usage bias towards root meanings. A closer examination of these roots with stative prejacents 

shows that they are, however, not counterexamples to the temporal orientation constraint, as they 

consist mostly of: (a) counterfactuals, (b) coerced eventives in contexts of offers and requests, 

and (c) imaginary play where the TO is future. In such cases, the context may provide particularly 

strong cues that these are in fact future-oriented, and thus obey the temporal orientation 

constraint.  

We found one class of genuine counterexamples to the temporal orientation constraint, 

namely ability modals combining with perception verbs, which tend to trigger an implicative 

reading, and thus have a present TO. Here again, the context may be particularly helpful in 

making the truth of the prejacent salient. Crucially, the majority of counterexamples to the 

stativity constraint is associated with clear contextual cues that the prejacent holds or fails to hold. 

This is in contrast to epistemic contexts, in which the truth of the prejacent is unknown (or 

indirectly known). Together, this suggests that aspect is a robust cue for flavor, assuming that 

learners (i) can track aspectual differences and their temporal properties, (ii) pay attention to the 

truth or falsity of the prejacent when particularly salient, and (iii) expect modal meanings to be 

governed by something like the Diversity Condition. As was mentioned in section 3.1.1., the 

Diversity Condition could be an instance of a more general condition: It seems to be tied to 

notional modality, as both functional and lexical modals with root meanings tend to be future-

oriented, while epistemic functional and lexical modals tend not to be (see Klecha 2016). The 
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condition could even be an instance of a highly general condition against vacuity of meaning 

(Kamp & Partee 1995). As discussed in section 3.1.5., the existing literature suggests that some 

of the prerequisites in (i)-(iii) may be in place by the time children learn modal meanings, but 

whether learners in fact make use of aspectual cues remains an open question.  

A number of behavioral comprehension studies have been conducted to test children’s 

sensitivity to aspectual properties of the prejacent when interpreting modals (Fond 2003, 

Heizmann 2006, Cournane 2015a, Cournane & Pérez-Leroux, under revision, Veselinović & 

Cournane, in preparation). The overall results from these studies show that epistemic 

interpretations appear available for functional necessity modals in Spanish, German, English, and 

Bosnian-Croatian-Serbian (BCS) from age 3 (German, English) or 4 (BCS, Spanish) (ages 

sampled differed across studies). However, the exact role of aspectual properties in triggering 

epistemic readings is unclear from these studies because: (a) studies only looked at one prejacent 

type (Fond 2003), (b) the sample was small and not tested for significance (Heizmann 2006), or 

(c) youngest children at first appear close to chance and by age 4 shift to an epistemic 

interpretation bias regardless of aspectual/syntactic structure (English, BCS; Cournane 2015a, 

Cournane & Pérez-Leroux, under revision, Veselinović & Cournane, in preparation). 23 

Turning to the constraint on subjects, we also found a significant distributional difference 

between epistemics and roots in the types of subjects they combine with. Root modals 

overwhelmingly combine with animate subjects, while epistemics frequently combine with non-

animate subjects. What is more, while roots frequently combine with first and second person 

subjects, as is generally the case in child-directed speech, epistemics mainly combine with third 

person subjects. Here again, however, the signal is diluted by the overall skew towards root 

meanings: an inanimate third person subject does not guarantee an epistemic meaning. And 

unlike in the case of temporal orientation, the grammar doesn’t rule out the combination of such 

subjects with root modals. Hence, while subject cues might be relevant (they have been shown to 

be useful to acquire the difference between raising and control predicates, see Becker 2007, 

2009), their helpfulness on their own will be limited, and might only provide supporting evidence 

in conjunction with other linguistic and situational cues. 

Besides aspect and subject, there might be other factors that could help children pick up 

epistemic flavor. First, when we look at individual functional modals, we see that some are more 

likely to be used as epistemics, namely might and must: not only do these modals express 

epistemic modality more often (for might potentially uniformly, depending on one’s 

assumptions), they further show a stronger signal for both the aspectual and animacy properties 

we looked at. Previous corpus and experimental production studies (Papafragou 1998; Cournane 

2014; Cournane 2015a,b; Hirzel et al., in progress) show that might, and for some children must, 

are the first functional epistemic modals children use. In our study, epistemic might and must 

comprise 98 of the 118 child functional epistemic productions. Once children pick up on the 

epistemicity of these modals, they may be able to use them to bootstrap epistemic meanings for 

their other functional modals (see also Cournane 2015a:94).24 The functional status of modals 

might furthermore help the child: If there is a principled link between the functional status of 

modal auxiliaries and their ability to express both root and epistemic flavors, as argued by 

Hacquard (2013) and Hacquard & Cournane (2016), realizing that a modal like must is functional, 

for instance via morpho-syntactic cues, makes available the possibility that the modal has both 

flavors. Finally, realizing that a modal can express different subflavors of root modality (e.g., can 

can express both permissions and abilities), could make it easier to extend this one-to-many 

 
23 Another approach that could provide insight as to whether the signal in the input can be used by language 

learners, is to model the data onto an ideal learner using computational modeling. We intend to further 

explore this line of research. 
24 One caveat is that most production and corpus studies were done on children learning North American 

English, while this corpus contains British English data. 
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mapping to non-root flavors (but see Philips & Knobe 2018 and references therein for claims that 

children may have trouble distinguishing these modal concepts).25 

We have been assuming that children first access root flavors, based on production data 

in this study and in the previous literature (Kuczaj & Maratsos 1975, Cournane 2015a,b). But 

how do they pick up on such modal meanings? For one, their sheer frequency in the input will 

give learners more chances to learn them; second, root flavors may be conceptually more 

accessible (Papafragou 1998); finally, pragmatic cues may be helpful for acquiring root 

meanings, especially in the case of deontics. While this study has focused on morpho-syntactic 

cues to modal flavor, we believe that this is only part of the picture, and that learners may make 

use of additional cues. Pragmatic cues in particular may play an important role, as they seem to 

do in children’s acquisition of the related category of attitude verbs (Lewis et al. 2017, Dudley et 

al. 2017, Hacquard & Lidz 2018). From a very young age, children are sensitive to speakers’ 

goals and intentions, and to their illocutionary intents. They notably understand requests as such, 

without issue, whether direct or indirect (Shatz 1978, Spekman & Roth 1985). If children are 

attuned to speakers’ illocutionary goals, they may be able to make inferences about the modal’s 

underlying meaning. In particular, we believe that the frequent use of deontic modals to perform 

requests and orders (Ninan 2008, Portner 2009) might alert learners as to their deonticity. We are 

currently exploring this possibility (Dieuleveut et al., in progress).   

 Finally, we hope that this study leads to a deeper understanding of the interaction of 

syntactic and semantic properties with modals, both in English and in other languages (for similar 

findings concerning lexical aspect in Dutch child-directed speech, see van Dooren et al., to 

appear). More specifically, our results highlight a number of cases in which modal flavor and 

aspect interact in interesting ways, which call for further investigation – in counterfactual 

interpretations, with perception verbs, and with coerced predicates in offers and requests.  

 To conclude, we have argued that figuring out modal meanings – particularly for 

functional modals that can be used to express different flavors – is no trivial task, especially given 

the way modals are used in the input. We have highlighted ways in which the linguistic context, 

and in particular, the way modals interact with aspect, could be helpful in providing cues that 

correlate with modal flavor. But in order to make use of such cues, the acquisition of modal 

meanings requires a combination of sophisticated linguistic and pragmatic capacities and 

expectations. The fact that children eventually pick up on modal meanings, and might in fact do 

so before age 3, as our results suggest, argues that these capacities and expectations are in place 

early.  
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Appendix 1:  Classification of modals  

 

Category  Items  

Lexical 

epistemics  

ADJ aware certain correct likely obvious sure unlikely 

ADV absolutely apparently certainly definitely maybe necessarily obviously 

perhaps possibly presumably probably surely 

N knowledge prediction suspicion 

V appear assume believe bet convinced detect discover doubt expect explain 

foresee gather guess hear imagine know me_thinks presume realize reckon 

seem sense suggest suspect think understand  

Lexical roots  

ADJ able capable eager forbidden necessary sufficient 

ADV unnecessarily 

N capacity potential rule 

V allow decide encourage force insist intend let let's manage order prefer 

promise recommend request require want wish wishing  

Lexical 

root/epistemic  

ADJ determined important impossible possible N impossibility 

V feel need persuade  

Functional 

epi/root  
can could got_to has_to may might must ought should suppose  

Functional 

future  
going_to shall will would  
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Appendix 2: Classification of lexical aspect 

 

Eventive

agree 

answer 

arrange 

arrive 

ask 

assume 

attach 

bake 

balance 

bang 

bark 

bear 

behave 

bend 

bend over 

bite 

blow 

blow up 

borrow 

bounce 

break 

breathe 

bring 

brush 

build 

build up 

bump 

bury 

buy 

call 

carry 

catch 

change 

chase 

chat 

check 

chew 

choose 

chop 

chuck 

clean 

climb 

collect 

color 

comb 

come 

complain 

cook 

cope 

count 

cover 

cram 

crash 

crawl 

creep 

cry 

cuddle 

curl 

cut 

damage 

dance 

decide 

decorate 

deliver 

destroy 

dig 

disappear 

discuss 

divide 

do 

drag 

draw 

dress up 

drill 

drink 

drive 

drop 

drop 

drown 

dry 

dump 

earn 

eat 

eat up 

empty 

escape 

expect 

explain 

extend 

face 

fall 

fasten 

father 

feed 

feel 

fetch 

fight 

fight back 

figure out 

fill 

find  

finish 

fix 

fit + NP 

flatten 

fly 

follow 

fool 

force 

forget 

get 

give 

glue 

go 

go to sleep 

grab 

guess 

hammer 

handle 

heat up 

help 

hide 

hit 

hold 

hook up 

hop 

hug 

hurt 

ignore 

imagine 

include 

insist 

interest 

join 

joke 

jump 

keep 

kick 

kiss 

knock 

land 

lasso 

last 

laugh 

lay 

lean 

learn 

leave 

let 

lick 

lie down 

lift 

lip read 

listen 

live 

load 

lock 

look 

lose 

make 

manage 

match 

measure 

melt 

mend 

mention 

mess 

model 

mop 

move 

muddle 

nail 

needed 

nurse 

offer 

open 

pack 

paint 

park 

pass 

pat 

pause 

pay 

peck 

pedal 

peel 

pet 

phone 

pick 

pick up 

pile 

pin down 

play 

plural 

point 

post 

pour 

practice 

press 

pretend 

prick 

pull 

push 

put 

queue 

race 

rain 

reach 

read 

remember 

remind 

repair 

replace 

rescue 

return 

ride 

ring 

rinse 

rock to sleep 

roll 

row 

run 

save 

say 

screw 

scribble 

scrub 

secure 

see 

sell 

send 

send for 

set going 

share 

shoot 

shout 

show 

shut 

sign 

sing 

sit 

skate 

sleep 

slide 

slow down 

smack 

smell 

snuggle 

sort out 

speak -NP 

spell 

spend 

spill 

spin 

spoil 

squash 

squeak 

squeeze 
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stack 

stamp 

stand -NP 

start 

stay 

steal 

stick 

stitch 

stop 

straighten 

stretch 

stroke 

suck 

swim 

swing 

switch off 

take 

talk 

tape 

tell +NP 

think  

throw 

throw out 

tickle 

tidy up 

tie 

tighten 

till 

tip 

toss 

touch 

tow 

trade 

transport 

treat 

try 

turn 

twist 

undo 

unload 

unlock 

unscrew 

unstick 

use 

waft 

wait 

wake up 

walk 

warm up 

wash 

watch 

water 

wear 

wee 

wee-wee 

weigh 

wiggle 

win 

wind 

wipe 

work 

wrap 

write 

zap 

zoom 

 

Stative

believe 

belong 

fancy 

fit - NP 

have_to 

hope 

know 

like 

live 

look like 

love 

manage 

miss 

need 

stand +NP 

speak +NP 

tell -NP 

understand 

want 

  have 

 

 

 

 

 
 

Perception verbs

 feel hear see smell
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Appendix 3: Lexical aspect by modal and verb class, by flavor, input (n = 12 adults) 

 

Flavor modal copula stative eventive perception have total 

root can 181 247 6,811 1,932 877 10,048 

have_to 116 7 2,087 20 106 2,336 

could 63 14 791 41 98 1,007 

got_to 75 4 779 5 47 910 

should 134 24 290 1 39 488 

supposed 101 7 162 2 9 281 

must 12 2 115 1 4 134 

ought_to 6 1 64 0 9 80 

may 0 1 11 0 9 21 

  
      

epi might 356 186 437 8 32 1,019 

must 154 6 3 0 2 165 

could 106 0 1 0 0 107 

should 44 1 4 0 4 53 

can 26 1 1 0 1 29 

may 8 5 0 0 0 13 

supposed 7 0 1 0 0 8 

have_to 4 0 1 0 1 6 

got_to 6 0 1 0 0 7 

        

 total 1,399 506 11,559 2,010 1,238 16,712 

 

 

  



 30 

Appendix 4: Animacy of subjects by modal by flavor, input (n = 6 adults) 

 

Roots (n = 7,672) no subject animate inanimate expletive eventive can't tell 

can (n = 4,994) 80 4747 163 0 4 0 

have_to (n = 1,006) 62 900 42 0 2 0 

could (n = 703) 17 629 57 0 0 0 

got_to (n = 506) 21 463 21 1 0 0 

should (n = 314) 3 265 42 2 2 0 

supposed (n = 97) 1 58 36 0 1 1 

must (n = 37) 3 32 2 0 0 0 

ought_to (n = 12) 0 10 2 0 0 0 

may (n = 3) 0 3 0 0 0 0 

total (n = 7,672) 187 7,107 365 3 9 1 

 

Epistemics (n = 886) no subject animate inanimate expletive eventive can't tell 

might (n = 585) 33 352 148 24 27 1 

must (n = 158) 16 79 49 13 1 0 

could (n = 69) 11 19 37 0 2 0 

can (n = 31) 3 17 9 1 1 0 

should (n = 20) 1 8 6 3 2 0 

may (n = 8) 0 6 2 0 0 0 

supposed (n = 8) 0 5 3 0 0 0 

have_to (n = 4) 0 2 2 0 0 0 

got_to (n = 3) 0 2 1 0 0 0 

total (n = 886) 64 490 257 41 33 1 
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