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Scalar implicatures are derived when a listener interprets a statement such as “Some
plants can swallow insects” to mean that not all plants do, reasoning that the speaker would have
chosen the stronger alternative (all) if it were true.1 Adults derive implicatures according to the
epistemic state of the speaker: for instance, adults are more likely to compute a ‘not all’
implicature if the speaker is knowledgeable.2,3 Two studies have investigated the epistemic
reasoning underlying the interpretation of scalar statements in children4,5: both found that 5-yearolds had some degree of success but 4-year-olds failed. The present study investigated whether a
simpler paradigm inspired by referential communication could yield new insights into children’s
epistemic reasoning abilities.
In Exp. 1, 26 4-year-olds (Mage=4.5), 19 5-year-olds (Mage=5.3), and 26 adults saw pairs
of nearly identical photographs. In each pair, a girl was sitting across the table with a twocompartment box containing two objects (Fig.1). The pictures differed only in whether the girl
could see both or only one of the objects. The participants heard the girl’s voice utter either a
strong statement (“I see a spoon and a bowl”) or a weak statement (“I see a spoon”) and were
asked which box she was describing. The weak trials are critical because they involve deriving
the implicature that the speaker sees the stated object and nothing else. Thus, participants should
link the strong statement to the full access box and the weak statement to the limited access box.
Because most 4-year-olds received a mean score of 0 or 1 across trials, participants were divided
into passers (score ≥ .75) and failers (score ≤ .50). For 4-year-olds, Fisher’s exact test revealed a
marginally significant difference between the strong vs. weak condition (p=.05, 2-tailed). Adults
and 5-year-olds performed at ceiling in both conditions. Comparisons across age groups revealed
a significant difference between adults and 4-year-olds (p=.01) and 5-year-olds and 4-year-olds
(p=.03) in the weak condition, but no significant differences for the strong (p=1). Unlike past
studies, the number of passers was significantly different from the expected ratio due to chance
for 4-year-olds (strong-p=.002; weak-p=.029).
Exp. 2 was conducted to see if results would generalize to non-linguistic stimuli. 24 4year-olds, 25 5-year-olds, and 25 adults were shown the same trials as in Exp.1, but instead of
hearing a sentence, the objects from the boxes were presented and children were told that the girl
would circle the objects that she saw in one of the boxes, and they would have to determine
which box she was describing. She either circled both objects presented (e.g. a penguin and a
pumpkin) or one object (e.g. a penguin) and crucially didn’t circle the second object. Fisher’s
exact test revealed a significant difference between the weak and strong conditions for 4-yearolds(p<.001), but not adults or 5-year-olds, and no significant differences between age groups for
the strong or weak conditions. Adults were significantly different from the expected ratio due to
chance in the weak condition (p=.003), but 5-year-olds were only marginally so (p=.09) and 4year-olds were not.
In sum, both 4- and 5-year-olds incorporate epistemic reasoning into the derivation of
scalar implicatures. Nevertheless, this ability does not extend to non-linguistic stimuli. This
could be due to increased processing cost in the 2nd experiment or ease of computing linguistic,
as opposed to pictorial, alternatives. It is also possible that the 2nd experiment requires true
implicature derivation (i.e. “I see this and not this”) while Exp.1 requires merely sensitivity to
informativeness. Further studies are being conducted to assess these possibilities.

Figures

Figure 1. An example stimulus from Exp. 1.

Figure 2. An example weak stimulus from Exp. 2.

Table 1: Task performance.
__________________________________________
Classification Condition
Strong
Weak
Adults
Passers
26
26
Failers
0
0
5-year-olds
Passers
16
16
Failers
0
0
4-year-olds
Passers
25
19
Failers
1
7

Table 2: Task performance.
__________________________________________
Classification Condition
Strong
Weak
Adults
Passers
23
19
Failers
0
4
5-year-olds Passers
21
16
Failers
2
7
4-year-olds Passers
21
11
Failers
0
10

Table 1. Results from Exp. 1.

Table 2. Results from Exp. 2.
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