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Motivation and Background 
Imagine a toddler who is video-chatting with their 
grandparent. The grandparent holds up an object and labels 
it. To learn from this symbol-mediated experience, the 
toddler must understand that while they cannot reach out 
and hold the object, the object and grandparent do exist in 
the real world, and the label they just heard applies to the 
real object as well – not just the image on the computer 
screen. This ability to generalize knowledge and skills from 
one context to another is a fundamental component of 
learning, yet toddlers exhibit a transfer deficit whereby they 
are less likely to transfer information across contexts (e.g., 
from video images to real objects) than within the same 
context (Barr, 2013; Kirkorian, Pempek, & Choi, 2017; 
Troseth, 2010). For instance, 24-month-olds are more likely 
to find a sticker on a felt board if they watched an 
experimenter hide the sticker in person than if they watched 
the same demonstration via closed-circuit video (Kirkorian, 
Lavigne, Hanson, Troseth, Demers, & Anderson, 2016). We 
argue that this transfer deficit is due in part to the extent to 
which a particular learning task exceeds the cognitive 
resources of a particular child. Thus, although the transfer 
deficit is typically observed in toddlers 15-30 months of 
age, I have demonstrated individual differences in toddlers’ 
transfer from video, strategies to ameliorate the transfer 
deficit at this younger age, and tasks that elicit a transfer 
deficit among older children.  

The Cognitive Demands of Transfer 
Successful transfer across different contexts requires 
learners to overcome the perceptual mismatch between 
encoding and retrieval contexts (Barr, 2013). Consistent 
with the hypothesis that such transfer is cognitively 
demanding, I found that prior experience (Kirkorian & 
Choi, 2016) and working memory capacity (Choi, 
Kirkorian, & Pempek, in press) predicted 2-year-olds’ 
transfer from screens in an object-retrieval task (e.g., 
searching for a real object after watching it being hidden on 
video). Moreover, I found that greater visual attention 
(measured by eye movements) during encoding events 
predicted 2-year-olds’ transfer from screens but not from 
real-life events (Kirkorian, Lavigne, et al., 2016), consistent 
with the hypothesis that screen-based learning tasks require 
greater cognitive effort and more encoding time. Finally, I 
(and others) found that reducing the perceptual mismatch 

between encoding and retrieval contexts ameliorates the 
transfer deficit (Choi et al., in press; Zack, Barr, 
Gerhardstein, Dickerson, & Meltzoff, 2009). 

Learning across multiple trials may be particularly 
difficult, insofar as children must ignore outdated 
information while updating mental representations from one 
trial to the next (Munakata, 2001). Proactive interference 
from outdated representations can result in perseveration 
(Troseth, 2010). For instance, my students and I have shown 
that during object-retrieval tasks, toddlers often fail to find a 
hidden object on later search trials because they perseverate 
to a previously correct location (Choi & Kirkorian, 2016; 
Kirkorian, Lavigne, et al., 2016). My students and I also 
showed that reducing perceptual mismatch between 
encoding and retrieval contexts, while helpful on a single 
learning trial, may hinder transfer across multiple learning 
trials: Two-year-olds were more likely to perseverate when 
perceptual mismatch was low, presumably because it was 
more difficult to separate outdated representations from 
current ones (Choi et al., in press).  

The Impact of Contingency on Transfer 
Contingency (e.g., via video chat or touchscreen apps) 
appears to support learning and ameliorate the video deficit. 
For instance, toddlers were more successful on an object-
retrieval task when they learned from an on-screen actor 
who provided contingent social feedback than a prerecorded 
actor who did not respond to the child (Troseth, Saylor, & 
Archer, 2006). My students and I found a similar effect 
when we added touchscreen contingency to word-learning 
(Kirkorian, Choi, & Pempek, 2016) and object-retrieval 
tasks (Choi & Kirkorian, 2016), but only when contingency 
drew attention to the to-be-learned information (i.e., 
location of an object as it was being hidden or labeled). This 
finding is counterintuitive insofar as the act of interacting 
with the screen should create additional cognitive load 
compared to simply viewing non-interactive video. Perhaps 
contingency increases attention and arousal during the 
encoding event, leading to a stronger memory trace, lower 
likelihood of perseveration, and more transfer. Additionally, 
contingency may reduce the perceived differences between 
the encoding and retrieval contexts, insofar as children can 
interact with apps and video chat in ways similar (albeit not 
identical) to real-life people and objects.  

A More Sensitive Transfer Task  
In order to more directly evaluate the cognitive processes 
involved in transfer across contexts, such as that from 
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screens to real-life stimuli, researchers must adopt more 
sensitive measures than those used in previous studies. 
Additionally, while the early literature suggested that the 
transfer deficit peaks between 15-30 months of age (Barr, 
2013; Kirkorian et al., 2017; Troseth, 2010), some studies 
with older children suggest that the transfer deficit can be 
protracted when children are tested using more difficult 
tasks or more sensitive measures (Dickerson, Gerhardstein, 
Zack, & Barr, 2013; Moser, Zimmermann, Dickerson, 
Grenell, Barr, & Gerhardstein, 2015).   

In the current study, my coauthor Vanessa Simmering and 
I sought to test for transfer deficits in older children using a 
spatial memory task. In this task, children watch a toy being 
hidden in a long sandbox and then, after a brief delay, point 
to the area in the sand where they think the toy was hidden. 
This task has been used with children between the ages of 2 
and 11 years (for review, see Simmering & Schutte 2015), 
and is sensitive enough to reveal small errors along a 
continuous task space. Spencer, Schutte, and colleagues 
have shown age-related decreases in both constant error 
(i.e., mean displacement from the target to search) and 
variable error (i.e., standard deviation across repeated trials 
to the same target location; see Simmering & Schutte, 
2015). They have also adapted the task to an A-not-B 
version, with the toy hidden first in one location (A) six 
times, then in a second nearby (B) location. Children’s 
searches to the B location show systematic biases toward the 
A location, which can be used to assess the strength of 
memory representations. 

We used an A-not-B sandbox task with 4- to 5-year-old 
children to test whether errors would show systematic 
differences when children viewed the hiding events through 
a window versus real-time closed-circuit video that had the 
same view (e.g., distance, angle) as the window. Our 
preliminary analyses suggest that both constant and variable 
errors may be larger in the screen condition than in the 
window condition, with more evidence of an influence of A 
on video-mediated (vs. in-person) B trials. If this is in fact 
the case, then our results would reveal a transfer deficit at 
least as old as 5 years of age, and they would be consistent 
with the hypothesis that viewing video-mediated hiding 
events produces weaker memory representations than 
viewing identical events through a window. 

Relevant Publications 
The publications most relevant to this presentation are: Choi 
& Kirkorian, 2016; Choi et al., in press; Kirkorian & Choi, 
2016; Kirkorian, Choi, & Pempek, 2016; Kirkorian, Etta, et 
al., 2017; Kirkorian, Lavigne, et al., 2016; Kirkorian, 
Pempek, & Choi, 2017. Choi was Kirkorian’s PhD advisee. 
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