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• Major challenge of early word learning: referential 
ambiguity (multiple possible referents for novel words)

• Despite this ambiguity, children infer the referents of 
novel words with relative ease: e.g., Mutual Exclusivity 
(ME) effect (Markman & Wachtel, 1988)

 

➔ How do they resolve this ambiguity & learn words so 
quickly?

WORD LEARNING UNDER UNCERTAINTY IN 
YOUNG CHILDREN AND ADULTS

• 4- and 5-year-olds’ and adults’ explicit uncertainty systematically 
increases with the level of ambiguity in the task

• With increasing referential ambiguity, children spontaneously 
seek more information 

➔ Children’s uncertainty monitoring & active learning may help 
them to learn words so efficiently

Pre-registered study with 4- to 5-year-olds and adults:

BACKGROUND

Natalie Bleijlevens & Tanya Behne
University of Goettingen, Germany

METHOD

RESULTS

Explicit uncertainty

DISCUSSION

(preliminary: N = 45 children & 19 adults)
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I. Are children aware of the different levels of uncertainty involved in referent identification?
II. Can they use this information to systematically update word-object links? ?

Leibniz-Wissenscha!sCampus

• One way to reduce this referential ambiguity: Preschoolers show systematic 
social information seeking that is sensitive to the amount of referential ambiguity 
(Hembacher et al., 2020)

• It remains unclear if children experience uncertainty during referential ambiguity 
that is explicitly available (as it is other areas, e.g., perceptual identification tasks; 
Coughlin et al., 2014, Hembacher & Ghetti, 2014),
and if word-object-mappings learned in different levels of ambiguity are treated 
differently & are potentially more prone to updating later on
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related feelings (Coughlin, Hembacher, Lyons, & Ghetti, 2013;
Lyons & Ghetti, 2013; see Figure 1b for an example of confi-
dence depictions in these studies). Three-year-olds reliably pro-
vided greater confidence ratings for accurate compared to
inaccurate responses, even accounting for response latencies.
Children reflected and reported on their feelings of uncertainty
about perceptual and lexical decisions as early as age 3, though
this ability improves during the preschool years; later, we dis-
cuss whether this result extends to other cognitive functions.

CAN PRESCHOOLERS MAKE DECISIONS BASED ON
THEIR OWN UNCERTAINTY?

Now that we know that preschoolers can introspect on their sub-
jective uncertainty, we should ask whether these introspective
experiences inform their decisions. As we have already seen,
children naturally regulate their accuracy by hesitating or ask-
ing questions under conditions that elicit uncertainty (Patterson

et al., 1980; Pratt & Bates, 1982). Thus, it was predicted that
subjective feelings of uncertainty support these behaviors.
To test the prediction that preschoolers rely on their feelings

of uncertainty to guide their decisions to withhold responses,
3-, 4-, and 5-year-olds completed a perceptual-identification
task in two separate sessions (Lyons & Ghetti, 2013). In a
forced-report session, children responded on trials that
involved identifying a target object in one of two degraded
images; confidence judgments were then elicited for each
selection. In the free-report session, test trials were identical to
the forced-report section, but children could elect to refrain
from responding by choosing the “I don’t want to pick” option.
Children were more likely to withhold responses on trials for
which, in the forced-report condition, they had reported feeling
uncertain compared to feeling certain; this effect was statisti-
cally reliable in 3-year-olds, but was more robust in older pre-
schoolers as indicated by a significant Age 9 Answer Type
interaction (see Figure 2). As a consequence, overall accuracy

(a)

(b)

Figure 1. Pictorial representation of confidence levels: (a) two-level confidence photographs used in Lyons and Ghetti (2011, 2013), originally used and
published in Berch and Evans (1972) to examine memory monitoring in middle childhood; (b) three-level confidence drawings used in Coughlin, Hemba-
cher, Lyons, and Ghetti (2013) and Hembacher and Ghetti (2013a, 2013b).
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from responding by choosing the “I don’t want to pick” option.
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which, in the forced-report condition, they had reported feeling
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cally reliable in 3-year-olds, but was more robust in older pre-
schoolers as indicated by a significant Age 9 Answer Type
interaction (see Figure 2). As a consequence, overall accuracy
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Figure 1. Pictorial representation of confidence levels: (a) two-level confidence photographs used in Lyons and Ghetti (2011, 2013), originally used and
published in Berch and Evans (1972) to examine memory monitoring in middle childhood; (b) three-level confidence drawings used in Coughlin, Hemba-
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images; confidence judgments were then elicited for each
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from responding by choosing the “I don’t want to pick” option.
Children were more likely to withhold responses on trials for
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Implicit uncertainty
Response times (Adults)

Gaze shift frequency
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✗ME = Familiar-Two 
(7.3s  vs. 7.3s)

✓ ME < Ambiguous
(7.3s vs. 8.0s)

✓ME > Familiar-Two
(1.7 vs. 1.5)

✗ME = Ambiguous 
(1.7  vs. 1.6)

✓ ???

Adults

Children
• Update dependent 

on time passed (not 
learning context)
à more willing to 
update the first 
object presented
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Implicit: Social referencing

• While adults used the ambiguity of the learning context as a basis 
for updating word-object-links, children instead rather updated 
labels for objects that were learned a longer time ago
➔ Open if if children do not consider the learning context as 

relevant information for label updating or if the task demands 
afffected their performance

Link to preregistration:
https://osf.io/gmjru/


