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In a violation-of-expectation task, Onishi and Baillar-
geon (2005) found that after seeing an agent hide her toy 
in container A as opposed to container B, 15-month-olds 
expected her to search A for her toy. Additional results 
indicated that if the agent saw the toy move to B, infants 
expected her to search B; if she did not observe this dis-
placement, they expected her to search A, and if she saw 
this displacement but did not observe a second displace-
ment in which the toy returned to A, they expected her to 
search B. Onishi and Baillargeon took their results as  
evidence of early false-belief understanding, but Perner 
and Ruffman (2005) proposed alternative interpretations 
that included an association-based account: if infants  
(a) could form a three-way association between the agent, 
the toy, and its hiding location, and (b) could readily re-
vise this association to always reflect the last location 
where the agent had seen the toy, then all of the results of 
Onishi and Baillargeon could be explained by saying that 

infants responded with enhanced attention whenever an 
event deviated from their agent-toy-location association. 
This account was called into question, however, by exten-
sive evidence from the psychological-reasoning literature 
showing that infants do not encode agents’ actions via 
low-level, nonmentalistic associations, but instead reason 
about the motivational states (e.g., goals, preferences) and 
epistemic states (e.g., knowledge, ignorance) that under-
lie these actions (Scott, Baillargeon, Song, & Leslie, 2010; 
Scott & Baillargeon, 2014; Baillargeon, Scott, & Bian, 
2016).

In their Editor’s Corner piece, Fenici and Garofoli 
(2020, this issue) return to an association-based account 
to explain the results obtained by Setoh, Scott, and Bail-
largeon (2016) with 2.5-year-old toddlers in a modified 
traditional false-belief task (for a replication, see Grosso, 
Schuwerk, Kaltefleiter, & Sodian, 2019). In the task, tod-
dlers heard a story accompanied by a picture book: Emma 
found an apple in one of two containers, moved it to the 
other container, and then went outside to play with her 
ball; in her absence, her brother Ethan found the apple 
and took it away. Emma then returned to look for her 
apple. In the test trial, children were shown pictures of the 
two containers and were asked the test question, “Where 
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will Emma look for her apple?” The task included two 
modifications designed to reduce processing demands. 
One modification was that Emma’s brother took the ap-
ple away to an undisclosed location. This modification 
built on findings that children aged 3.5 years and older 
typically perform better at traditional tasks if the test ob-
ject is absent from the scene (Wellman, Cross, & Watson, 
2001), presumably because children then require less in-
hibitory control to suppress their knowledge of the ob-
ject’s current location when asked the test question. The 
other modification was that during the story, toddlers 
were asked two practice questions designed to reduce the 
response generation demands of the test question. In one 
question, toddlers saw an apple and a banana and were 
asked, “Where is Emma’s apple?”; in the other question, 
they saw a ball and a frisbee and were asked, “Where is 
Emma’s ball?” These questions gave children practice in-
terpreting a “where” question and producing a response 
by pointing to one of two pictures. With these two modi-
fications, toddlers performed above chance in the test tri-
al, pointing to the container that Emma falsely believed 
held her apple. Additional results indicated that toddlers 
performed at chance if they received either zero or one 
practice question, suggesting that at least two practice 
questions were needed to effectively reduce response gen-
eration demands. Recent results (Antilici & Baillargeon, 
2020) suggest that toddlers succeed with two practice 
“where” questions even when these occur at the start of 
the testing session and involve objects unrelated to the 
false-belief story.

To explain the positive results that Setoh et al. (2016) 
obtained with two practice questions, Fenici and Garo-
foli (2020, this issue) argue that toddlers (1) formed a 
three-way association between Emma, her apple, and the 
container where she hid it, and (2) answered the test ques-
tion based on this association. To explain the negative 
results that Setoh et al. obtained with zero or one practice 
questions, Fenici and Garofoli argue that toddlers needed 
response generation practice to be able to answer the test 
question based on the three-way association they had 
formed. Without such practice, they suggest, the process-
ing demands associated with the test question tended to 
“disrupt children’s newly created associations between 
Emma, the apple, and the more salient container, thereby 
making it unsurprising that children answered at chance.” 
In other words, toddlers could act on their three-way as-
sociation “only when the computational demands of the 
test question were sufficiently relieved by proper inter-
vention.”

We have three difficulties with the association-based 
interpretation proposed by Fenici and Garofoli (2020, 
this issue). First, it seems implausible that toddlers could 
easily form and revise a low-level agent-toy-location as-
sociation but also have difficulty using this association to 
respond to the test question when they receive zero or 
one practice trials. The whole point of association-based 
explanations is that what appears to be evidence of so-
phisticated psychological reasoning can instead be ex-
plained by a shallow, automatic, nonmentalistic re-
sponse. From this viewpoint, the cognitive demands of 
the test question would be expected to have little effect 
on toddlers, who should be just as likely to point to the 
container associated with Emma whether they receive 
zero, one, or two practice trials. There should be no need 
for a “proper intervention” to reduce processing de-
mands in order to help toddlers make use of their asso-
ciation.

Second, even if an association-based explanation was 
broadened to take into account the cognitive demands of 
the test question, past research has shown that adults and 
children are typically more likely to fall back on low-level 
heuristics when cognitive demands increase and prevent 
more sophisticated strategies (Epley & Gilovich, 2006; 
Cimpian & Salomon, 2014; Borst, Aïte, & Houdé, 2015). 
By this logic, one would predict that toddlers would be 
more likely to fall back on a low-level heuristic and point 
to the container associated with Emma when they receive 
zero or one versus two practice trials, due to the increased 
cognitive demands of the test question. This is the oppo-
site prediction from that offered by Fenici and Garofoli 
(2020, this issue).

Third, as converging evidence of early false-belief un-
derstanding continues to accumulate (for reviews, see 
Scott & Baillargeon, 2017; Scott, Roby, & Baillargeon, in 
press), some of these new results appear particularly dif-
ficult to explain via agent-toy-location associations. For 
example, in a near-infrared spectroscopy experiment, 
7-month-olds, like adults, showed greater activation in 
the temporal-parietal junction when an agent did not see 
her toy transferred from container A to container B (false-
belief scenario) than when she either observed this trans-
fer (true-belief scenario) or could infer it because the con-
tainers were transparent (direct-perception scenario; 
Hyde, Simon, Ting, & Nikolaeva, 2018). As another ex-
ample, in a social-preference experiment, 2-year-olds 
preferred a character who helped a protagonist look for a 
toy over a character who hindered the protagonist, even 
though the helper failed to help because she held a false-
belief about the toy’s location (Yuile, Baillargeon, & Fish-
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er, 2020). Neither of these results is easily explained by an 
assumption that toddlers are limited to forming and re-
vising agent-toy-location associations.

In a recent commentary, Carruthers (2018) argued 
that there are now too many false-belief studies with in-
fants and toddlers, using too many variations in materials 
and methods, for association-based and other low-level 
accounts to be plausible. The arguments offered by Feni-
ci and Garofoli (2020, this issue) do not convince us oth-
erwise.
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