
Study 1: How hearing number names guide attention and memory, and how it relates to prior knowledge

Study 2: How early knowledge influences attention, action, and learning during real-time instruction (a summer camp study)

Pretest: Choosing a named multi-digit number (Prior knowledge) 

Main task: Match-to-sample task with or without names (Encoding new numbers) 

Learning as a Dynamical System

Press space bar 
to continue

Trial Preparation
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Choose the seen one 

(until response)
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“Which number  
is twenty-one?”

x 24 Trials
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• Hearing number names is particularly helpful 
for children with low prior knowledge. 

• This is especially true for remembering 
three-digit numbers.

Behavior Measures

All numbers 3-digit numbers only

Gaze Measures
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Days 1 & 4: Pretest (and post-test) (3 tasks)

Instruction Phase (2 tasks)

Which-is-N Which-N-has Base-10 Counting

Expanded Number Cards Counting Across Units

5  52  525 89  79  98 

Which number is eighty-nine? Which number has five tens? How many small squares are there?

Areas of Interest (3x3):
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To make 45, how many tens do we need?To make 214, how many ones do we need?
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Quantifying dynamic multisensory and social interactions during instructions

Time (in milliseconds)

Sample 
gaze marker 

100s 10s 1s

Gaze location coding

Participants:

N = 51, 4- to 6-year-olds 
(mean age = 4.69, N 
males = 29 ) 

• Low prior knowledge 
children were more likely to 
attend to the decade 
location in the Exp 
condition (after hearing its 
name)

*
*

N = 27, 4-to 6-year-olds (mean age = 5.34, N of males = 20)

45

Gaze Proportion to Tens Place (3-Digits) for Low Prior Knowledge Children by Trial Accuracy

Teacher Speech

Teacher Action

Learner Speech

Learner Action

Learner Gaze

“This is forty-five. To make it, how 
many ones do we need?”

“That’s right, we need five ones! 
Can you count and grab five ones 

and put them on the mat?”

Gesture 
to binder

Gesture to the 
unit place

“Maybe 
five?”

Grab 1s 
card 

Lag Time = gaze- speech

Onset of the word “ones” 
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Onset of 
decade name 
(e.g., “fifty”)

Exp: names

Control 

Gaze to ”5”
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Days 2 & 3:
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