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Introduction
■ Fairness, or the ability to share resources with others is critical to human cooperation and to our survival as a social species.
■ The acquisition of knowledge about equal sharing norms develops very early in ontogeny (e.g., Schmidt & Sommerville, 2012; 
LoBue et al., 2011; Smith, Blake, & Harris, 2013).
■ However, the corresponding behavior (sharing resources equally with others) often does not appear until 5-6-years of age or middle 
childhood (Blake, McAuliffe et al., 2015; Fehr, Ernst, & Rochenbach, 2008; Posid, Fazio, & Cordes, 2015; Smith et al., 2013).

■ Prior work suggests that numerical cognition may be critically tied to equal sharing behavior (Chernyak, Sandham, Harris, & Cordes, 
2016; Chernyak, Harris, & Cordes, under revision; Muldoon, Lewis, & Berridge, 2007; Sarnecka & Wright, 2008; Squire & Bryant, 
2002).
■ Prior evidence, however, has been exclusively correlational, thus making it unclear whether numerical cognition exerts any unique
impact on sharing behavior.

Question 1: Which mechanisms drive the development of fairness?

Study 2: Method & Results

Study 1: Method
Participants: Ninety-eight (42 Female; 56 Male) preschoolers (Mean age = 4.25 years, Range = 3.0 – 5.78 years)
Method:

Children were given 6 stickers to split between themselves 
and the puppet. Responses were coded for distance from 

fairness (|stickers given – 3|/3).

Children were shown pairs of animal cards and either trained to count items (counting training) or shown the same stimuli with no counting.

“Repeat	after	me:
“green	blue”
“green	blue	pink”
“green	blue	pink	yellow”
…etc.

Study 1: Results

Age Distance from 
Fairness

Numerical Cognition

Cognitive Control

Working Memory

-0.05 (0.05)

B = -0.10 (0.04)*

Numerical cognition uniquely explained age-related changes in 
equal sharing behavior.

Numerical cognition also uniquely explained age-related 
changes in equal sharing behavior at post-test.

In Study 2, we sought to replicate these findings with a few modifications
Participants: One-hundred twenty-two (68 Female; 54 Male) preschoolers (Mean age = 4.07 years, Range = 2.74 – 5.55 years)
Method: All participants completed a version of Study 1 with the following modifications:

■ Pre-Test Tasks: Give-N, Cognitive Control (Happy/Sad Stroop), Resource Distribution (6 Stickers)
■ Children were then randomized into a counting training or control
■ Post-Test: 2 Resource Distribution Tasks (6 stickers & 8 stickers)

■ Children were prompted to count during post-test resource distribution tasks
■ Animal stickers were used throughout training & control to increase structural similarity between training and post-test

Discussion
■ Numerical cognition explains age-related changes in sharing behavior, even when controlling for other co-varying factors such as
cognitive control and working memory. These effects held both at pre-test and post-test.
■ Cognitive control may play a small role for subset knowers, suggesting that children use different cognitive tools to solve the problem of 
fairness, depending on their level of competency.
■ Prompting children to count improves their sharing behavior.
■ Thus, counting training may be particularly beneficial for children who are at intermediate levels of numeracy skills.
■ Counting training does increase the prevalence counting behaviors during the training itself, but not during post-test tasks, even when 
structural similarities are increased (Study 2), suggesting that children have trouble transferring newly gained skills between contexts.
■ Future work may look at the specific features of counting that do and do not promote transfer to sharing contexts.
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Question 2: Does prompting children to count improve equal sharing behavior?

“Doggie is feeling 
really sad today”

“Can you put N duckies into the pond?”

Step 1. Pre-Test Resource Distribution Task (6 stickers) Step 2. Numerical Cognition Assessment

Children were asked to place successive numbers of 
ducks into the basket; given a score (1-6) corresponding 

to the highest # they could successfully produce.

Step 3. Counting Training or Control
modeled after Posid & Cordes (in press)

Counting Group:

“This card has six animal stickers on it 
– 1, 2, 3, 4, 5, 6”

“This card does not have six animal 
stickers on it – 1, 2”

Control Group:

“This card has six animal stickers on it. 

“This card does not have six animal stickers on it.”

Step 4a. Post-Test Resource Distribution Task (4 stickers) Step 4b. Post-Test Resource Distribution Task (6 stickers)

“Hedgie is feeling 
really sad today”

Step 5a. Working Memory Task Step 5b. Cognitive Control Task

“Panda is feeling 
really sad today”

“night” “day”

Children	were	given	a	score	corresponding	to	the	highest	
number	of	items	they	could	successfully	recall.

Children	were	given	a	score	corresponding	to	the	highest	
number	of	items	they	could	successfully	recall.

modeled	after	Isaacs	&	Vargha-Khadem (1998) modeled	after	Gerstadt,	Hong,	&	Diamond	(1994)

modeled after Wynn (1992)modeled after Chernyak & Kushnir (2013)

Age

Equal Sharing at Pre-Test

Distance from 
Fairness

Equal Sharing at Post-Test

Counting training improved equal sharing for children with 
intermediate levels of numeracy skills (3-4 knowers).

Age Distance from 
Fairness

Numerical Cognition

Cognitive Control

-.10 (0.05)+

B = -0.21 (0.04)***

Age
Distance from 

Fairness

Numerical cognition once again explained age-related changes 
in equal sharing behavior, though cognitive control retained an 
effect. Follow-up analyses suggest that cognitive control plays 
a role for subset knowers only.

Numerical cognition, not cognitive control explained equal 
sharing at post-test.

Counting training once again improved equal sharing for 
children with intermediate numeracy skills (3-4 knowers). No 
differences in groups were observed on the 6-trial.
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