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 Economic game theory has been a challenge to traditional models of selfish 

human nature. Resource acquisition games, such as the dictator game, which have been 

primarily played by adults, have revealed that humans are inclined to share even when it 

is not in their best interest to do so. Few studies have been conducted on the development 

of resource distribution in children, and fewer still have explored the effect of context and 

level of involvement of a second player in such games. In the current study, 179 children 

from kindergarten, first, and second grades participated in a modified dictator game with 

another player. Children were randomly assigned to one of four conditions; a control 

condition, where they played individually with an anonymous player, or one of three 

experimental conditions with two players who each played with varying levels of 

involvement with the second player. It was found that kindergarteners shared 

significantly less across conditions than first and second graders, with first and second 
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graders sharing similar amounts. The presence of another player significantly increased 

the amount of sharing for all grades. Additionally, second players shared significantly 

less than first players. Developmental and contextual patterns of sharing are discussed.
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INTRODUCTION 

 Ever since Darwin, evolutionary-minded theorists have emphasized the central 

role of competition between individuals within a species in the quest for survival.  

Competition and aggression have their place in psychological and biological sciences as a 

driving force in cognition and behavior. Sigmund Freud associated the basic human 

condition with aggression, i.e.,“Homo homini lupus”, or man is a wolf to man (cited in 

Hergenhahn, 1997, p. 481). Charles Darwin recognized that competition for resources is 

the driving force in natural selection and is a central tenet of evolutionary theory. Living 

organisms must compete with other species and conspecifics during their struggle for 

existence. Cooperation in different species has been traditionally seen as a means to an 

end and does not always pay out in an evolutionary context (Foster & Xavier, 2007). 

Adhering to a strict egoistic stance, cooperation is something to be acquired to supplant 

the competitive drive. If cooperation is not taught then it assumed, under the selfish 

conflict model, it will not flourish.  

Darwin’s focus on competition as a driving force in natural selection has been 

taken to some extremes. Social philosopher Herbert Spencer offered his interpretation of 

Darwin’s work in 1864 in his text, Principles of Biology, in which the term “survival of 

the fittest” came to be representative of the natural selection process. For Spencer, “…the 

‘fittest’ which survives in the struggle for existence may be, and often is, the ethically
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worst” (cited in Milner, 1990, p. 424). Huxley, a friend and staunch advocator of 

Darwin’s theory, often referred to natural selection as “gladiatorial” (in Gould, 2002, p. 

471). Williams (1966/1992) stated that, “[Natural selection] deals only with an immediate 

better-vs.-worse within a system of alternative, and therefore competing, entities” (p. 31). 

Building on Darwin’s position that living beings compete for food and shelter, some 

theorists have the position that all living things are, in some fashion, continually 

competing with all other living things in the local environment. As Buss (2004) writes, 

“Toxins thus help plants defend themselves from predators, as it were, but they hurt 

humans and other animals that rely on the plants for survival. In a very real sense, our 

ancestors were in conflict with plants” (p. 72). Dawkins (1976/2006) goes so far to 

accrediting a basic element and building block of all life, his so called “replicator” 

molecule, as possessing a competitive drive. 

The position that all living things in nature are fiercely competitive and, in words 

of Tennyson (1849), “red in tooth and claw,” has not gone unchallenged; one of the first 

evolutionary theorists to do so was the Russian anarchist Peter Kropotkin who published 

Mutual Aid: A Factor of Evolution in 1902 while living in exile in England as a response 

to the extreme competitive view of the social Darwinists. Kropotkin wrote, “…the 

numberless followers of Darwin reduced the notion of the struggle for existence to its 

narrowest limits. They came to conceive the animal world as a world of perpetual 

struggle among half-starved individuals, thirsting for one another’s blood” (p. 3). In 

Mutual Aid, Kropotkin points out that Darwin himself recognized that when cooperation 

replaces struggle it results in the development of cognitive abilities that help secure the 
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survival of that species, but felt that Darwin never pursued that direction of evolutionary 

inquiry. Kropotkin argued that cooperation was just as essential to evolution as 

competition and used examples such as microscopic pond-life, termites, ants, bees, 

burying beetles, land-crabs, white-tailed eagles, prairie-wolves, lions, Polynesian 

“savages,” and medieval guilds (to name a few) to support his position that species, or 

social groups, that practice mutual aid are the most numerous and the most prosperous.  

Although Kropotkin’s ideas that social cooperation is an essential aspect of 

animal and human life was out of fashion for most of the century that followed the 

publication of his work, it is a theme that has been taken up by a number of contemporary 

scientists. One researcher who has championed the profound adaptive value of 

cooperation is Martin Nowak (e.g., Imhof, Fudenberg, & Nowak, 2005; Nowak, 2006; 

Nowak, Bonhoeffer, & May, 1994; Nowak & Sigmund, 1993, 2000; 2005; Traulsen & 

Nowak, 2006). The fitness of an organism is usually and generally understood in terms of 

its two basic components: survival and reproduction. Nowak adds cooperation to the 

basic machinery of evolution: “…evolution is constructive because of cooperation… [It] 

allows specialization and thereby promotes biological diversity…Thus, we might add 

‘natural cooperation’ as a third fundamental principal of evolution beside mutation and 

natural selection” (Nowak, 2006, p. 1563). 

Economic Game Theory 

Despite of the prevailing belief that humans are essentially self-preserving 

“survival machines” and that ultimately all human behavior can be traced back to selfish 

motives, the concept of kin selection and reciprocal altruism has come under 
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experimental scrutiny. One of the areas of behavioral research that has maintained a keen 

interest in altruistic and selfish behavior is the field of economics and game theory. The 

study of economics is essentially the study of interacting entities that compete for local 

resources (Vermeij, 2004). Game theory examines the strategic interaction between 

individuals who have the opportunity to choose strategies that will maximize their overall 

return (Axelrod & Hamilton, 1981). Game theory was introduced by John von Neumann 

and Oskar Morgenstern in 1944 and has since become a standard tool in economics 

(Samuelson, 2002). Game theory addresses social situations as well as biological 

evolution: people playing the game can correspond to individual organisms, strategies 

can correspond to the organism’s genotypes, and payoffs can correspond to the changes 

in their genetic fitness (Colman, 2003).  

Maynard Smith in 1973, in collaboration with Price and Parker, introduced the 

concept of an evolutionary stable strategy, or ESS, as a tactic that if most members of a 

population adopt, then no other alternative strategy can override it by natural selection 

and therefore becomes selected for in nature (see Colman, 2003; Dawkins, 1976/2006; 

Waddington, 1975). Economics and game theory researchers have been attempting to 

determine if human beings are essentially strategic cost/benefit detectors and max-
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imizers for some time. Under the selfish nature assumption, it would be expected that 

human beings would behave economically in a way that would strategically maximize 

one’s own interest. In practical or economic terms, the selfish man is the “economic 

man,” or Homo economicus, whose behavior has evolved to maximize fitness in the local 

environment.  

Challenge to Homo Economicus: Game Theory  

Axelrod and Hamilton (1981) used economic game theory to illustrate that 

reciprocity drives cooperative behavior. Specifically, Axelrod and Hamilton used the 

game the prisoner’s dilemma, where two players have a choice of two moves; they can 

either cooperate with, or betray, the other player over a series of turns. The setup of the 

game is such that if each player cooperates, they both get an advantage, but if one player 

defects and the other cooperates the defector gets a better advantage. Axelrod and 

Hamilton argued that the tit-for-tat approach, where players cooperate on the first move 

and then reciprocate whatever the other player does on future moves, is the most 

successful strategy over time. Because of the success of the reciprocal tit-for-tat method 

during experimental games, the authors claimed the strategy can be expanded to all areas 

of biological life. It was quickly realized, however, that the tit-for-tat strategy does not 

maintain cooperation very well in the long run over repeated games; one mistake or 

deviation can lead to an extended retaliation sequence and cooperation breaks down. 

Other strategies have since been shown to be just as, if not more, successful at 

maintaining cooperation in the prisoner’s dilemma, such generous tit-for-tat, and win-

stay, lose-shift where decisions that produce the highest rewards are repeated and 
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decisions that produce the lowest payoffs are altered (e.g., Imhof, Fudenberg, & Nowak, 

2007; Nowak, 2006).  

Next to the prisoner’s dilemma, there are two popular and widely used resource 

acquisition games known as the dictator game and the ultimatum game. In the dictator 

game, two individuals are paired and the first player, usually called the “proposer,” is 

given some endowment (usually currency) and the ability to allocate the endowment. The 

proposer can offer a portion of the total endowment to the second person, usually called 

the “responder.” The responder is an inactive player and can only receive what is offered 

but is aware of the amount of the endowment and portion offered. The responder does not 

need to be physically present to receive an allocation from the proposer. Indeed, the 

responder can take the form of any party, from an anonymous individual to a charity 

organization, to other members of a school class. Once the offer is given the game is 

over. To reap the most benefit, the proposer would have to keep the total endowment and 

offer nothing.  

In the ultimatum game the setup is the same; there is a proposer with an 

endowment and a responder. The difference between the two games is that the responder 

in the ultimatum game has the ability to either accept or reject the proposer’s offer. If the 

offer is accepted, each player gets the proposed split. If the offer is rejected, then neither 

player receives anything. Once the responder accepts or declines the offer the game is 

over. When playing the ultimatum game, the decision as to whether each player receives 

any profit ultimately relies on the responder; if the responder refuses the proposer’s offer, 

neither player takes home anything.  
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According to the Homo economicus model, proposers in the dictator game should 

offer nothing. Offering nothing maximizes the proposers overall gain. However, 

experimental results have shown that only 18% of proposers offer nothing while 32% 

offer $4 or more when they are given $10 to allocate (e.g., Hoffman, McCabe, & Smith, 

1996). Experimental studies of the ultimatum game in industrialized societies indicate 

that on average proposers offer between 40% and 50% of their total endowment and 

responders will generally reject offers under 20% (see Hauser, 2006). Additionally, a 

large-scale study by Henrich and colleagues (2005) in 15 societies scattered across South 

America, Africa, Asia, and various islands, found that mean offers from proposers ranged 

from 26% to 58% in the dictator game and, on average, 95% of the total population 

sampled across all cultures offered something to the other player. For the ultimatum 

game, sex, SES, and age did not account for any of the significant variance among 

individual rejections to offers, only ethnolinguistic group membership did. Overall, 

individuals participating in various economic games have been found to go out of their 

way to change the distribution of materials by sacrificing their own gains, rewarding 

those who act prosocially, and punishing those who do not. In line with the just world 

theory, which proposes that allocation of desired resources is organized by a sense of 

fairness and equality (see Furnham, 2002; Lerner, 1991) and equity theory which 

proposes that cultural groups have evolved to reward those individuals in exchange 

relationships who treat others equally and punish those who do not (Walster, Berscheid, 

& Walster, 1973), experiments using a variety of games and scenarios in multiple 
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populations and cultures indicate that individuals prioritize fairness and justice when 

interacting with others. 

Humans are unique among primates in that we do not display rational self-interest 

in resource acquisition games. From an early age, humans will share and demonstrate 

generosity without any immediate reward or benefit to do so, compared to our closest 

genetic relative the chimpanzee (Pan troglodyes). When chimpanzees are given options 

to distribute resources, they do not appear to take outcomes affecting the responder into 

account and act according to traditional models of economic self-interest in that they 

reliably select the maximum quantity of food for themselves (e.g., Jensen, Hare, Call, & 

Tomasello, 2006; Jensen, Call, & Tomasello, 2007).  

Children’s Unique Behavior in Resource Acquisition Games  

Childhood is a unique species-specific period of development not found in other 

primates where profound changes in social cognitions occur and significant changes in 

prosocial behaviors are observed. When children play resource acquisition games, such 

as the ultimatum game, they display a different propositional pattern than chimpanzees, 

even when the resource is a desired piece of food such as candy. For example, Murnighan 

and Saxon (1998) presented kindergartners with a resource acquisition game (with an 

imaginary responder) where they had the opportunity to offer a certain amount of money 

(coins) or M&Ms to another child. Many kindergartners did not have the ability to count 

the absolute value of the coins, but simply divided the pile into two seemingly equal 

amounts and shared half. A total of 12% of all kindergarten children gave the entire 

amount of money or M&Ms away. It does not seem to be the case that the lack of self-
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interested strategic behavior observed in young children is the result of a lack of 

understanding the intrinsic value of the resource, considering that the kindergarteners had 

difficulty rejecting even a single M&M as a responder (although this was not true for 

coins). The researchers concluded that for kindergarten-aged children there was, “…no 

evidence of guile or strategic behavior whatsoever” (p. 438). 

 Unfortunately, studies focused on understanding the development of specific 

factors that influence prosocial behavior are not that abundant. One of the first empirical 

studies on sharing behavior in children was conducted by Ugurel-Semin (1952). At the 

beginning of the experiment, two children between the ages of 4 and 16 were taken into a 

room and seated at a table, with an experimenter sitting on the opposite side. The 

experiment required one child to divide an unequal number of nuts between him/herself 

and another child. Overall, 14% of children kept more than they gave (selfish), 44% 

shared more than they allocated for themselves (generous), and 42% of the children tried 

to share equally. The number of generous children was lowest at 5 to 6 years (20% 

generous) and highest at 7 to 8 years (63% generous). The study found similar results for 

girls and boys. Children from families with only one child were significantly more likely 

to be selfish than children from families with more than two children. As well, children 

from lower SES homes were much more likely show generosity than children form high 

SES backgrounds. 

 More recently, Fehr, Bernhard, and Rockenbach (2008) had boys and girls 

between 3 and 8 years of age play a modified, forced-choice dictator game that would 

provide candy for themselves and another child (as represented by a photograph). All 
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children participated in three conditions, each with its own type of candy as currency, in 

which they had to make a forced-choice decision between an egalitarian choice a  (1:1; 

one piece of candy to oneself and one for the other player) and either a 1:0 choice in the 

first condition (keeping a single portion and giving nothing to the receiver), a 1:2  choice 

in the second condition (keeping one piece of candy and giving two to the other player), 

or a 2:0 choice in the third condition (taking two portions and leaving the receiver with 

nothing). The egalitarian 1:1 choice increased in frequency as children got older across 

all conditions; from 4% in the 3-4 age group, to 14% in the 5-6 age group, and to 30% in 

the 7-8 age group. The number of generous children who chose the allocation that 

maximized the receiver’s payoff in all three conditions remained low and steady across 

age groups (approximately 5% for all age groups), while the number of children who 

chose the allocation that minimized the receiver’s payoff in all three games decreased 

only in the oldest group (22% for the 3-4 and 5-6 age groups, and 14% in the 7-8 age 

group). Contrary to the findings of Ugurel-Semin (1952), children without siblings were 

28% more likely to share than children with siblings. As well, the youngest children in a 

family were 17% less willing to share than children who had younger siblings. 

In similar circumstances, chimpanzees behave quite differently than children. For 

example, Silk et al. (2005) placed two chimpanzees at opposite ends of an experimental 

apparatus. The apparatus was set up so that one chimp could choose between two food 

options: they could pull on a rope that would deliver food to only themselves, a 1:0 

option, or they could pull on a rope that would deliver food to both animals, a 1:1 option. 

The chimpanzees in the experiment chose each option approximately equally. The same 



11 
 

pattern was found when the chimps operated the apparatus without a partner present. The 

only significant factor that influenced the selection of the 1:1 option was location (the 

rope on the right was pulled more than the rope on the left regardless of the contents), not 

the presence of another individual.  

 Not only will children offer more and demonstrate greater generosity in resource 

acquisition games as they get older, but their generosity will become more modified by 

environmental circumstances. For example, Benenson, Pascoe, and Radmore (2007) 

played a dictator game with 4-, 6-, and 9-year-old children from four low-SES schools 

and two high-SES schools (low and high SES schools were defined by the number of 

children receiving free lunches). Every child was given the option of sharing 10 stickers 

with an anonymous boy or girl from their class who was not participating in the study 

while the researcher looked away. The child was told that someone else would distribute 

the stickers and neither the child nor researcher would know whom they would go to, just 

another child from their class. There was an interaction between age and SES: older 

children from higher SES schools donated significantly more stickers (approximately 

40%) compared to the older children from lower SES schools (approximately 30%), 

contrary to the findings of Ugurel-Semin (1952). For the youngest children, SES did not 

have an impact on the number of stickers donated (both SES groups were donated 

approximately 26%) or on the number of children who kept all of their stickers 

(approximately 25% for both SES groups). 
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Context Effects on the Dictator Game 

 The context of who receives the donation has a significant impact on the offers 

made in economic games. For example, Eckel and Grossman (1996) found that when an 

established charity (i.e., the American Red Cross) serves as the receiver, proposers offer 

triple the amount compared to when an anonymous individual is the receiver. When 

proposers are aware that they will not be able to keep any of the rewards from the dictator 

game, they will offer significantly more on average compared to proposers who know 

that they will be keeping the reward (Forsythe, Horowitz, Savin, & Sefton, 1994). 

Additionally, when adults are selected randomly for the position of proposer and receiver 

in the ultimatum game, they will offer significantly higher amounts (with approximately 

20% of players offering nothing and approximately 20% sharing half in the random 

condition) compared to proposers who were selected by having a higher score than the 

receiver on a current event questionnaire (with approximately 40% of players offering 

nothing and approximately 5% offering half in the contest condition) (Hoffman, McCabe, 

Shachat, & Smith, 1994). 

 Technically in a game, a player's outcome must depend on the actions of at least 

one other individual, so the dictator game is not formally seen as a true game. However, 

even though the dictator game is technically played by one person, the presence of others 

significantly increases an adult proposer’s offered amount. For example, Hoffman et al. 

(1994) found that the knowledge that others were aware of the decisions made in the 

game was a major contextual effect; when the proposer’s decisions were anonymous to 

the receiver and to the researcher (using a double-blind procedure), the number of $0 
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offers rose to over 60%. As well, Haley and Fessler (2005) found that when the dictator 

game was played on a computer, the presence of eyespots on the computer screen 

increased offers by 32%. There are different interpretations of why the awareness (or 

perceived awareness) of others facilitates generosity (see Eckel & Grossman, 1996), 

however it does appear that social facilitation affects the results of the dictator game in 

adults. 

 In economic games with adults and children, the reward is usually given to the 

proposer directly by a researcher. Very few studies with children have been conducted 

where the origins of the initial rewards were examined. One of the few comes from an 

early study by Handlon and Cross (1959) who compared sharing behavior between young 

children from preschool, kindergarten and fourth, fifth, and sixth grade. In their study, the 

researchers used a mechanical device that would deliver pennies or stickers down a 

motorized belt for the preschool and kindergarten groups. The device was controlled by 

two keys that had to be simultaneously and cooperatively activated by two children. An 

uneven number of five stickers or pennies were placed in the device, and after they 

reached the children the experimenter asked one of the children to leave and asked the 

child still in the room how many he or she would like to share with the other child. Once 

the child chose how to divide up the rewards, he or she would pocket the items they gave 

to themselves, the number of stickers or pennies was then brought back up to five, the 

child left the room and the other child was brought in and asked the same question. The 

researchers did not examine the differences in playing order, so all first and second 

players were grouped together. It was found that age was a significant variable in sharing 
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behavior; the mean percentage of pennies given was 28% for nursery and preschool 

children, 42% for fourth graders, 57% for fifth graders, and 60% for sixth graders. No 

effects of gender or number of siblings were found. The researchers concluded that 

generous behavior becomes established in elementary school (fourth grade in their study). 

 As well, very few studies with children have manipulated the context of the origin 

of the reward initially given. Nisan (1984) had first-grade children (approximately 6 ½ 

years of age) from two different social groups – children raised in a city and children 

raised in a kibbutz – play a coloring game with another (hypothetical) child. The child 

was asked to color in stars on a piece of paper for a certain period of time while another 

child did the same in a different room. Once the child had either completed coloring 5 or 

15 stars, a researcher indicated that the time was up and brought in the stars completed by 

the other (hypothetical) child. If the child completed 5 stars the other child was revealed 

to have completed 15 stars, and if the child completed 15 stars the other child was 

revealed to have completed 5. The children were then presented with 20 pieces of gum 

and told that they could divide them as they wished between themselves and the other 

child. When it was revealed that the other child completed 15 stars, the city children gave 

the other (hypothetical) child approximately 72% of their gum while the kibbutz children 

gave approximately 63%. When it was revealed that the other child completed only 5 

stars, city children gave approximately 35% while the kibbutz children gave 

approximately 44%. Both groups gave significantly more when they perceived the other 

child as accomplishing more work. However the city children gave more than the kibbutz 

children when the other child was presumed to have completed more work, and less than 
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the kibbutz children when the other child was presumed to have completed less work, 

indicating that city children were more sensitive to the effort involved in the task and 

kibbutz children were more sensitive to fairness. 

Reciprocity in Sharing Games 

 There have been a few studies that have explored the effect of reciprocity in 

children in a game setting. It has been assumed that when children cooperate it is based 

on some type of reciprocal reward. Piaget (1932/1965) proposed that the development of 

reciprocity norms developed out of peer interaction and is a central element in children's 

shift from a morality of unthinking obedience to adults toward a morality of mutual 

respect and cooperation between peers. There have been many studies that have 

demonstrated that reciprocity plays a powerful role in adult human interaction (see Falk 

& Fischbacher, 2000), but experimental data on reciprocity in children in sharing games 

is not as abundant. Some studies suggest that young children may have difficulty 

understanding reciprocity in social contexts. For example, Berndt (1979) showed children 

at 56 months of age pairs of animal puppets in different interaction scenarios that 

included aggression, hostile aggression, sharing, and helping. Half of the children saw the 

puppets involved in positive or negative reciprocal behavior (returning a favor or 

retaliation) and the other half saw puppets involved in positive or negative nonreciprocal 

behavior (spontaneous altruism or unprovoked aggression). Children gave more positive 

evaluations for prosocial behavior than for aggressive behavior, but there were no 

significant effects for reciprocity; average positive evaluations for the two prosocial 

puppets were similar in the reciprocity and non-reciprocity conditions.  
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Studies that have been conducted on sharing behavior in children seem to indicate 

that imitating others (especially adult behavior) is more influential than reciprocity on 

sharing behavior. For example, in a study by Harris (1970), 168 fourth- and fifth-grade 

boys and girls were put in front of a mechanical box that randomly dispensed reward 

chips with an adult experimenter. The children were given the opportunity to share some 

of their winnings with other children or the experimenter. For some of the children, they 

were previously the recipient of charitable behavior while others simply observed 

charitable behavior. During the course of the experiment, some of the children were 

praised for sharing their reward chips while others were not. The children who had been 

the recipients of generosity shared no more than those who had merely observed sharing, 

and vicarious reinforcement had no significant effect. The children across all age groups 

essentially modeled the adult’s behavior during the course of the experiment: Children 

who received chips from the experimenter tended to reciprocate, children who observed 

the experimenter sharing with charity tended to donate to charity, and those observing no 

sharing tended not to share. According to Harris (1970), “The pattern of results, while 

disconfirming that reciprocity is a necessary determinant of generosity, demonstrates that 

observation of a model’s altruism can strongly influence the occurrence, amount, and 

direction of altruistic behavior” (p. 313).  

Dreman (1976) examined the effects of reciprocity and potential reciprocity in 

180 older children in three age groups, 6-7, 9-10, and 12-13. All of the children were 

given a bag of 7 candies with the opportunity to share with another (made up) child who 

was also participating. For half of the children, their name was written on the other 
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child’s bag so the other child would know where donated candies came from, thus 

creating the potential for a reciprocal reward. Children were further divided into three 

groups where the other (made up) child was directly generous by giving the child candy, 

indirectly generous by giving the candy to someone else, or did not share a thing. The 

researchers hypothesized that children would share more of their candies when they both 

had received a reward and had expectations of obtaining reciprocation in the future. The 

researchers found that children who had previously received candy, and had their name 

written on the bag, shared the second smallest amount of candies among the six 

experimental conditions. The only significant increase in mean number of candy shared 

was a function of age, not reciprocity (ages 6-7 = 1.08 mean candies shared, ages 9-10 = 

2.93 mean candies shared, and ages 12-13 = 3.98 mean candies shared). 

One study has examined the effect of reciprocity in the dictator game with adults. 

Ben-Ner, Putterman, Kong, and Magan (2004) had college freshman play a conventional 

one-shot dictator game with an anonymous recipient. Proposers offered a mean of about 

28% (the experiment was played with currency so the average offer was $2.83 out of 

$10), with 29% sharing nothing and 29% sharing half or more. The researchers then gave 

the offers to a second group of students who were then given a chance to play the dictator 

game. The second group of students was divided into two conditions; one group of 

students was told that they would be playing with the same individual who gave them the 

offer to examine specific reciprocity, and the other group was told that they would be 

playing with another anonymous receiver to examine generalized reciprocity. The mean 

for all second players was approximately 25% ($2.48), with 30% offering nothing and 
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27% offering half or more. The most common response for both second-player groups 

was to offer the same as they received, however the effect was statistically more 

pronounced for the specific reciprocity group. The researchers concluded that players 

were more inclined to reciprocate with someone who had shared with them and only a 

weak tendency to emulate first-player offers when sharing with another anonymous 

receiver. 

Recently it was found that that the quality of social interactions, specifically, 

being involved with and helping others, was a more important factor in long life than the 

number of friends, popularity level, having an agreeable personality, or feeling loved and 

cared about (Friedman & Martin, 2011). Given the fact that being involved with and 

helping others is a major component in the length of the lifespan and is a unique 

component of human social interaction compared to other primates, it is important to 

uncover the factors that lead to prosocial behavior. 

Current Study 

 The major goal of this study was to examine the sharing behavior in children 

across the first three years of formal education (kindergarten through second grade). 

Sharing and donating increase significantly over childhood, especially between the ages 

of 5 and 10 years (e.g., Fabes & Eisenberg 1998). The purpose of the current study was to 

explore the development of sharing behavior in young children entering the educational 

system. Entering school is a major milestone in children’s social development. When 

children from Western cultures first enter school, the proportion of peer interaction more 

than doubles, the peer group becomes larger and more diverse, and the settings in which 



19 
 

peer interaction occurs become more varied (Rubin, Bukowski, & Parker, 1998). During 

early formalized schooling, peers provide the basis for developing social skills such as 

emotional regulation, cooperation, reciprocity, and equality (Newcomb & Bagwell, 

1995).  

 Children from three grade levels, kindergarten, first, and second grade, 

participated in the current study. It is during this period of development that major 

changes in sociocognitive reasoning occur that effect interactions with others (see Fabes 

& Eisenberg 1998; Freire, Eskritt & Lee, 2004; Hughes et al., 2005; Langdon, Coltheart 

& Ward, 2006). Children between the ages of 3-5 years of age tend to primarily use 

hedonistic or needs-oriented reasoning; however, around the time children begin to enter 

elementary school, their reasoning begins to reflect abstract moral principles and values, 

internalized affective reactions (e.g., guilt or satisfaction), self-reflective sympathy and 

perspective taking, concern with approval, interpersonal relationships, and cultural norms 

(e.g., Fabes & Eisenberg 1998; Eisenberg & Fabes, 1998a; Eisenberg & Fabes, 1998b). 

Some of the cognitive changes that occur during middle childhood that effect social 

interaction are increased understanding and integration of events from multiple sources, 

increased ability to interpret emotional and expressive cues to infer the mental state of 

others, increased understanding of the links between personal dispositions and behavior, 

and increased understanding of behavior and its consequences (Bugental, Lin, & 

Susskind, 1995).  

It is a common theme in sharing experiments with children that one child receives 

a reward directly from a researcher, or in some cases from a party not present, and is 



20 
 

given the opportunity to share the reward, usually with another child who is either 

hypothetical (e.g., donations to charity) or not physically present in the room (e.g., 

Benenson, Pascoe, & Radmore 2007; Handlon & Cross, 1959; Nisan, 1984). To my 

knowledge, there have been no known studies have explored sharing behavior in a 

dictator game with children where the responder is in the presence of the proposer. This 

is not surprising considering that the dictator game is generally used to study sharing 

without the possibility of reprisal from the other player (see Hoffman, McCabe, & Smith, 

1996). However, from early in development, children are directly engaged in interacting 

and competing with siblings and peers for social attention and physical items of value. As 

well, few studies have examined the effect of the origin of the item of value. If a child 

who obtains a reward as a result of another’s effort or participation, will it have a 

significant impact on the decision to share? It is expected that awareness of another 

child’s participation in generating a reward will increase the rewards shared compared to 

children a playing a dictator game with only the presence of another child without 

participating. It is also expected that the presence of a receiver will become more salient 

with older children, considering that prosocial behavior and socio-cognitive abilities 

increase with age (Fabes & Eisenberg, 1998). 

For the current study, children participated in one of four modified dictator 

games. For the first condition, the control condition, a single child was given the 

opportunity to share 10 stickers with another anonymous child from the same school. The 

control condition represents the common method of playing the dictator game with 

children (e.g., Benenson et al., 2007; Murnighan and Saxon, 1998) and was used as a 
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baseline measurement without the factor of playing directly with another child. The child 

was presented with 10 stickers, one at a time, and two receptacles, one with the child’s 

name on it and one with no label representing an anonymous child from the same class. 

The child was able to share any of the stickers by placing them in the unmarked 

receptacle.   

 In a second condition, the no-contact condition, two same-sex, same-age, children 

from the same classroom were partnered and asked to participate in the game. After 

pairing the children and explaining that they were playing together, they were escorted to 

separate rooms and asked to play the dictator game with the other partner not being 

physically present to reduce the direct influence by the presence of the other child. Even 

though the children were aware of whom they are sharing with, the other child was not be 

able to observe the actual distribution. After one child distributed the rewards, the other 

child was given the same opportunity to share an equal amount of rewards without the 

other child present.  

 In the third condition, the contact condition, children played the same dictator 

game as the no-contact condition; however, they were in the same room together so that 

one child observed the choices of the other child to share. Once one child divided the 

rewards, the other child was given the same opportunity. It was expected, based on 

previous research with adults (Haley & Fessler, 2005; Hoffman et al., 1994), that children 

would demonstrate greater generosity when they were in the physical presence of another 

child, compared to when they were not. 
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 The fourth condition, the contact with facilitation condition, was similar to the 

contact condition in every way, but with one major change in the procedure. Instead of 

the researcher presenting the stickers directly to the child who distributed the rewards, the 

second child was asked to assist the researcher by playing a role as an intermediary in the 

reward distribution. The researcher presented the stickers to the second child, one at a 

time, and asked that the second child distribute the stickers to the first child. The contact 

with facilitation condition directly involved the second child in the game by facilitating 

the distribution of the reward. 

Children in the last three conditions were randomly assigned as a first player or a 

second player. The children were not told that they were going to switch positions when 

they first played the game to reduce the element of anticipated reciprocity for the first 

player. Harris (1970) found that children will model an observed adult’s behavior, and 

Ben-Ner et al. (2004) found that college freshman are influenced by the sharing behavior 

of another player in a dictator game, especially if they have the ability to directly 

reciprocate. However, Dreman (1976) found that reciprocity was not a significant factor 

in sharing candy with another child who was not present and that sharing only increased 

as children got older. Considering that no study has explored the effect of dictator game 

in children where the receiver is actually introduced to the proposer, it was expected that 

second-player responses would essentially model the first-player responses and emulate 

the amount shared. 

Helping, comforting, and sharing/donating have been found to increase 

significantly over childhood, especially between the ages of 5 and 10 (Fabes & 
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Eisenberg, 1998). It was hypothesized that age would be a significant factor in the 

number of stickers shared, so there would be a linear decrease in the total number of 

selfish children from kindergarten to second grade. It was also expected that, due to age, 

there would be a linear increase in the number of equitable children as grades increased. 

It was hypothesized that the presence and level of involvement of another other player 

would increase the total number of stickers shared so that rewards would be highest in the 

contact with facilitation condition, followed by the contact condition, the no-contact 

condition, with the lowest amount expected in the control condition. It was hypothesized 

that age and condition would interact so that the effect of the conditions would be more 

pronounced in second graders, followed by first graders, with the kindergarten group 

being the least sensitive to the differences in the social arrangements of the game. Finally, 

it was hypothesized that second players would be significantly affected by the actions of 

the first player so second players would essentially emulate first-player sharing patterns. 
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METHOD 

Participants 

 Children from three grade levels, kindergarten, first, and second grade, ages 5 

through 9, participated in the study. Overall, 179 children, 85 boys and 94 girls, 

participated; 59 from kindergarten (mean age 72.82 months, SD = 6.91), 61 from first 

grade (mean age 84.56 months, SD = 4.82), and 59 from second grade (mean age 95.86 

months, SD = 5.55). Children were recruited from three elementary schools in south 

Florida. For 99 participants from a university school, background information was 

provided by parents that included mother and father’s age and education level, ethnicity, 

religious participation, income level, spoken secondary languages, number of siblings, 

birth order, and after school program participation. The average SES at the university 

school was primarily middle to upper class. Ethnicity at the school consisted of 12% 

Black students participating, 3% American Indian, 1% Asian, 43% Caucasian, 20% 

Hispanic, 7% Latino, and 13% reporting as Other (due to public school district 

restrictions, background information could not be collected for the remaining children). 

Consent forms were completed by parents or legal guardians of the children prior to 

testing. Children were also asked for their assent and tested during school hours on the 

elementary school campus.  
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Procedure  

 The study consisted of four experimental conditions. In the control condition, 

children played individually. For the no-contact, contact, and contact with facilitation 

conditions, children were paired with a same-age, same-sex peer. Before the procedure, 

all children were individually asked for assent, and for conditions 2-4 they were asked to 

rate the relationship status with the other player on three dimensions; how well they knew 

the other child, how well they liked the other child, and how often they played with the 

other child during school on a scale of 1 to 5. The rating scale was explained to the 

children verbally; they were told that a rating of 1 was very little, a rating of 5 was very 

much, and a rating of 3 was somewhat in between. Both children were then brought back 

to the playing room and asked to write their name on either a blue or red plastic plate and 

given a corresponding blue or red colored sticker for their shirt (colors were randomized 

across conditions). For the control condition, players were asked to write their name on 

one plate and the other was left blank.  

 Conditions 2-4 had two stages; the first stage in which one child played the role of 

the proposer, and a second stage in which the other child played the role of the proposer. 

Who played first was determined by a flip of a coin. The children were not told that the 

second child would also be playing the role of the proposer. After the coin toss the child 

selected was told that he or she would be the one to play the game. In the cases where 

children inquired if the second child would be playing, the children were told “for this 

game, this is how we are going to play.”  
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In the first stage, after the children had written their name on their colored plate 

and given a corresponding colored sticker, the first-player proposer was presented with a 

plate of stickers and asked to select 10 that he or she liked out of the pile. The stickers 

were gender specific (one for boys and one for girls), but children had access to both sets. 

Once the child selected 10, the stickers were collected by the researcher and the game 

began. 

For children in the no-contact, contact, and contact with facilitation conditions, at 

the conclusion of the task, they were asked to count the total number of stickers in their 

plates. After counting the number of stickers, if there was a child with a lower amount, he 

or she was compensated so that each child received an equal number of stickers at the end 

of the game. The children were thanked, debriefed, and escorted back to their class with 

their rewards.  

Control Condition 

 Similar to the procedure used by Benenson et al. (2007), a single child was 

addressed individually and given the opportunity to share 10 stickers with another un-

named child from the same school who was not playing. The child was seated at a table, 

presented with two plates, one red and one blue, asked to write his or her name on one of 

them (the colors were randomly selected for each child), and given a corresponding 

colored sticker for his or her shirt. The other plate was left blank. The child was presented 

with a plate of gender-specific stickers and asked to select 10 that he or she really liked. 

Once the child selected the stickers, the stickers were collected by the researcher and both 

empty plates were placed in front of the child. The researcher then slid one sticker at a 
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time across the table and instructed the child that, “if you place the sticker here 

(researcher would point at the child’s plate) the sticker will go to you, if you place the 

sticker here (researcher would point at the other plate) the sticker will go another child in 

your class, we do not know who it will be. You can place the sticker wherever you want.”  

After the child chose where to place the sticker, the remaining nine stickers were 

presented to the child one at a time. When all 10 stickers were sorted, the child’s plate 

was emptied and the stickers were given to the child and the other plate was removed. 

The child was thanked for his or her participation, given a debriefing form, and escorted 

back to class. 

No-Contact Condition 

 For the no-contact condition, after consent forms had been completed, two same-

sex children from the same class were brought together at a table. The researcher flipped 

a coin to determine who would play first. The children were each given a plate, asked to 

write their names on them, and given a corresponding colored sticker for their shirt. Once 

they were done writing their names, the player who was selected to play remained in the 

room while the other child was escorted into an adjacent room and given a non-related 

task of writing the alphabet with crayons.  

The first player was presented with a plate of stickers and asked to select 10 

stickers that they liked. Once they selected the stickers, they were collected by the 

researcher and presented to the child one at a time. The child was told, “if you place the 

sticker here (researcher would point at the child’s plate) the sticker will go to you, if you 
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place the sticker here (researcher would point at the plate with the other child’s name) the 

sticker will go him/her. You can place the sticker wherever you want.”  

Once all the stickers were divided, the children switched positions and the first 

child was given the non-related task while the other child played the game. The stickers 

divided by the first player were left in the plates so that the second player would be aware 

of how the stickers were divided by the first player. The procedure was repeated for the 

second child.  

Contact Condition  

The contact condition was played out in similar way as the no-contact condition, 

with the exception that the second child was not escorted out of the room and remained 

present at the opposite side of table while the first child played the game. The child who 

was not playing simply sat and observed the first player as he or she divided the stickers. 

In cases when the second child attempted to coerce the first child, the researcher would 

tell the first child that he or she can place the sticker wherever he or she wanted and that 

it was totally up to him or her. After the first child finished dividing their stickers, the 

plates were moved in front of the second child and the second child played the game.  

Contact with Facilitation Condition 

 In the contact with facilitation condition, the proposer’s rewards were facilitated 

by the second child. Similar to the contact condition, both children were seated across 

from each other during game play. Once the first player finished selecting his or her 

stickers and they were collected, the researcher slid the sticker across the table to the 

second player. The researcher asked the second player if he or she would then pass the 
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sticker to the first player. When the first player received the sticker from the second 

player, the first player was given the instructions for distributing it. After all 10 stickers 

were divided, the plates were moved over to the second child, and the first player 

facilitated the presenting of the stickers to the second player.  
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RESULTS 

The dependent variable for the study was the total numbers of stickers shared with 

the other player over 10 trials (possible range per trial, 0-10 stickers). The mean number 

of stickers shared for each player in each age group and condition is listed in Table 1.  

In the sections below, I first describe general patterns of responses as a function 

of age and condition. I then evaluate number of stickers shared as a function of grade 

(kindergarten, first, and second grade), condition (control, no-contact, contact, facilitated) 

and player number (first versus second player). Because there was no second player in 

the control condition, I evaluate performance of children in the experimental conditions 

relative to those in the control condition in grade (3) x condition (4) analyses, separately 

for the first and second players. In the final section, I evaluate reciprocity between the 

first and second player. 

Preliminary analyses indicated no significant effects of gender, and so all 

subsequent analyses are reported collapsed across gender. Significance levels were set a p 

< .05 unless otherwise specified. 
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General Patterns of Performance 

 Of all participants, across all conditions and age groups, only 9.5% shared nothing 

with the other player (see Table 2). The majority of the participants who did not share at 

all were in the youngest age group; 22% (N = 13) of all kindergartners, 1.6% (N = 1) of 

all first graders, and 5.1% (N = 3) of all second graders shared zero stickers. The grade 

difference in the number of children who did not share any stickers was significant, 
2
(2) 

= 14.59, p < .001, with kindergarten children failing to share at least one sticker 

significantly more so than the first- or second-grade children.  

 The number of participants who shared nothing also varied with condition; 29.6% 

(N = 8) in the control, 14.8% (N = 8) in the no-contact condition, 0% (N = 0) in the 

contact condition, and 2% (N = 1) in the facilitated condition shared nothing with the 

other player. Subsequent analyses indicated significant differences among conditions in 

the number of children who failed to share, 
2
(3) = 24.03, p < .001, with children in the 

control and no-contact conditions not differing from one another, and both having more 

children who did not share than in the contact and facilitated conditions, 
2
(1)s > 4.94, p 

<. 05. Although failure to share any stickers at all was absolutely low in the three 

experimental conditions, twice as many second players, 7.9% (N = 6), shared nothing 

compared to first players, 3.9% (N = 3); however, chi-square and binomial tests did not 

reveal this difference to be significant.  

The most common response for all participants, across all conditions and age 

groups, was an even split of 5 stickers shared; 34.1% of all children gave half of their 

stickers to the other player. The percentage of participants who gave half of their stickers 
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increased slightly with grade (28.8%, 34.4%, and 39% for the kindergarten, first-grade, 

and second-grade children, respectively), but did not vary significantly, 
2
(2) = .92, p > 

.05. However, the number of participants who shared half of their stickers varied 

significantly with condition; 
2
(3) = 11.33, p < .01; 18.5% in the control, 25.9% in the 

no-contact condition, 43.8% in the contact condition, and 42% in the facilitated condition 

shared half of their stickers with the other player. Subsequent tests revealed that the 

number of children who shared half of their stickers was comparable between children in 

the control and no-contact conditions, and these children were significantly or marginally 

significantly less likely to share 50% of their stickers than children in the contact and 

facilitated conditions, 
2
(1)s > 3.2, ps < .08. Additionally, 33.9% of second players 

compared 66.1% of first players shared 5 stickers, and this difference was significant 


2
(1) = 5.79, p = .016. 

The second most common response for all participants, collapsed across all 

conditions and age groups, was 4 stickers shared (22.4 %), followed by 3 stickers (9.2%), 

2 and 1 stickers (both at 6.1%). Additionally, there was a small percentage of participants 

who gave more to the other player than they gave to themselves; 5.6% of all participants 

gave 6 stickers, and one child gave 7 to the other player (that particular participant was 

the first player in the first-grade facilitated condition). 

There was no significant correlation between any of the three dimensions of the 

children’s reported relationship status with the other player in the experimental conditions 

(which were all significantly correlated with each other) and total number of stickers 

shared. As well, for the 99 participants whose background information was provided by 
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parents, there were no significant correlations found between any of the background 

measures (i.e., mother and father’s age and education level, ethnicity, religious 

participation, income level, spoken secondary languages, number of siblings, birth order, 

and after school program participation) and total number of stickers shared.  

Contrasts with Children in the Control Condition 

As mentioned previously, because there was no second player in the control 

condition, assessments including player (first versus second) as a variable could not be 

performed including children in the control condition. To assess differences in sharing in 

the various experimental conditions from that of children in the control condition, 3 

(grade) x 4 (condition) ANOVAs were performed, separately for the first and second 

players (note that data for the control participants were included in both the first- and 

second-player analyses).  

Analyses for the first player produced significant effects of grade, F(2, 91) = 4.59, 

p = .013, np
2
 = .092, and condition, F(3, 91) = 3.93, p = .011, np

2
 = .115. Subsequent 

assessment of the significant grade effect indicated that the number of stickers shared 

increased with grade for first players. Post-hoc analyses (LSDs) revealed that the second 

graders (M = 4.0) and first graders (M = 4.3) shared comparable numbers of stickers, and 

shared significantly more stickers than kindergartners (M = 3.2). Evaluation of the 

significant effect of condition revealed that children in the control condition (M = 3.0) 

shared significantly fewer stickers than children in the contact (M = 4.1) and facilitated 

(M = 4.4) conditions, with all other contrasts being nonsignificant (children in the no-
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contact condition shared M = 3.7). The Grade x Condition interaction was not significant 

for first players.  

The analysis for second players similarly produced significant main effects of 

grade, F(2, 91) = 5.63, p = .005, np
2
 = .110, and condition, F(3, 91) = 3.59, p = .017, np

2
 = 

.106. Subsequent analysis of the significant grade effect indicated a linear increase in 

sharing with grade, with the first- (M = 3.6) and second-grade children (M = 4.0) being 

undifferentiated, and both sharing significantly more than the kindergarten children (M = 

2.7), identical to the pattern found for the first players. Evaluation of the significant effect 

of condition indicated that participants in the control condition (M = 3.0) shared 

significantly fewer stickers than children in the contact (M = 3.9) and facilitated (M = 

3.9) conditions. Also, children in the no-contact condition (M = 2.8) shared significantly 

fewer stickers than children in the contact and facilitated conditions. All other contrasts 

were nonsignificant. The interaction between grade and condition was not significant for 

second players. 

Reciprocity Between First and Second Players 

An initial analysis indicated that first players shared significantly more stickers 

overall (M = 4.1) than second players (M = 3.6), F(1,134) = 5.29, p = .023, np
2
 = .038, but 

the player variable did not interact significantly with grade or condition.  

Second-player responses were compared with first-player responses for all grades 

and experimental conditions to explore reciprocal sharing behavior. Initial analyses 

examined the percentage of second-player responses that were identical to, less than, and 

greater than the number of stickers shared by the first player, followed by a series of 
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correlational analyses. As can be seen in Figure 1, the single most common response for 

second players was to reciprocate first players’ offers, with 34.2% of all second players 

offering the same number of stickers as the first player. Overall, 43.4% of second players 

behaved selfishly, or offered at least one sticker less than the first player, whereas 22.3% 

of second players behaved generously by sharing at least one more sticker than the first 

player. A chi-square test revealed that variance from the expected mean for each group 

(i.e., shared more, shared the same, shared less) approached significance, 
2
(2) = 5.08, p 

= .079, with slightly more second players sharing less than sharing more stickers than the 

first players. There were no significant patterns found between reciprocal behavior by 

grade or condition. 

 Overall, first- and second-player responses were significantly and positively 

correlated across all experimental conditions and grades, r(74) = .42, p = .001, indicating 

overall second-player reciprocity and the magnitude of this relationship varied by age. 

Examining the correlations by grade, the numbers of stickers shared by first and second 

players in kindergarten were not significantly correlated, r(23) = .27, p > .05. However, 

the total numbers of stickers shared by first and second players in first-grade and in 

second-grade were both significantly and positively correlated; r(24) = .62, p = .001 for 

first-graders, and r(23) = .47, p = .017 for second-graders, indicating reciprocity in these 

age groups. When examining the relationship between stickers shared by the first and 

second players by condition, second-player responses were significantly and positively 

correlated with first-player responses in the no-contact condition, r(25) = .48, p = .011, 

and in the contact condition, r(22) = .42, p = .039, indicating reciprocity in these 
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conditions; however second-player responses were not significantly correlated with first-

player responses in the facilitated condition, r(23) = .23, p > .05.  

A closer look at reciprocity in each condition for each grade revealed that second-

player responses were not significantly correlated with first-player responses for 

kindergarteners in any of the experimental conditions; r(7) = .09, p > .05 , for the no-

contact, r(6) = .39, p > .05 for the contact, and r(6) = -.05, p > .05 for the facilitated 

conditions. For first-graders, correlations between second-player responses with first-

player responses approached significance in the no-contact condition, r(7) = .63, p = .07, 

and were significantly and positively correlated in the facilitated condition, r(7) = .78, p = 

.014, indicating reciprocity from the second player in these conditions. A meaningful 

correlation was not able to be calculated in the contact condition due to the lack of 

variance from first players in this condition (all first players in the first-grade contact 

condition shared exactly half, or 5, of their stickers). For second graders, the number of 

stickers shared by the second player was significantly correlated with the first player in 

the no-contact condition, r(7) = .89, p = .001, indicating strong reciprocity from the 

second player. However, these correlations did not reach significance for second-grade 

players in the contact, r(6) = .37, p > .05, or facilitated conditions r(6) = -.21, p > .05. It is 

important to note that due small sample size in each grade by condition cell for second 

players, caution is required in interpreting these correlations. 
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DISCUSSION 

It was hypothesized, based on previous research, that there would be a linear 

increase in equitable sharing and a linear decrease in selfish behavior with grade/age, and 

these hypotheses were generally supported. Kindergarten children were significantly 

more likely to share nothing (22%) compared to first (1.6%) or second graders (5.1%). 

However, the pattern was not linear. There were very low numbers of completely selfish 

children in both first and second grade, indicating a significant decrease in completely 

selfish behavior from kindergarten to first grade that remained stable through the second 

grade. Additionally, the number of equitable children did not significantly increase as 

children got older; the number of children who shared half of their stickers increased only 

about 10% from kindergarten to second grade.  

It was hypothesized that rewards would be shared to the greatest extent in the 

contact with facilitation condition, followed by the contact condition, the no-contact 

condition, with the lowest amount expected to be shared in the control condition due to 

the lowest level of exposure and involvement of the other player. This hypothesis was 

also supported by general patterns of sharing. The number of completely selfish children, 

those who did not share any stickers at all (only 9.5% of the total sample), decreased by 

condition; children in the conditions where they were not exposed to the other player 

during the game, the control and no-contact conditions, were significantly more likely to 

be completely selfish (29.6% and 14.8% for the control and non-contact conditions
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respectively) than children who were exposed to the other player in the contact (0%) and 

facilitated (2%) conditions. The same pattern was found for equitable children who 

shared exactly half of their stickers; children in the contact (43.8%) and facilitated (42%) 

conditions were significantly more likely to be completely equitable than children in the 

control (18.5%) and no contact (25.9%) conditions.  

Similar patterns were observed when examining total amount of stickers shared 

by grade and condition. Overall, kindergarteners shared significantly less than first and 

second graders, with first and second graders sharing about the same amount. This 

pattern was found for both the first and second players. Children in the control condition 

shared significantly less than children in the contact and contact with facilitation 

conditions for both the first and second players, and children in the no-contact condition 

also shared less than children in the contact and facilitation conditions (significantly so 

for the second players). Overall, the patterns of sharing for first players and second 

players were essentially the same for grade, with a jump in total sharing between 

kindergarten and first grade. First and second players were also quite similar regarding 

condition, with the presence of the other player (i.e., contact and contact with facilitation 

conditions) significantly increasing sharing behavior.  

It was predicted that second-player responses would essentially mirror the first-

player responses due to reciprocity. However, player effects were found to be significant, 

with first players (M = 4.1) sharing about 0.5 more stickers overall than second players 

(M = 3.6); 43.4% of second players shared one or fewer stickers than the first player. 

There were significantly more first-player children (n = 37) who shared half of their 
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stickers compared to second-player children (n = 19). Additionally, although the absolute 

frequency was low, there were twice as many second players (n = 6) in the experimental 

conditions who were completely selfish (i.e., shared no stickers) compared to first players 

(n = 3).  

This drop in sharing by the second players was not anticipated. It is not exactly 

clear why the drop in sharing occurred considering that the second players were well 

aware of how many stickers were given to them by the first player and were not told that 

they would even have the opportunity to play. It is possible that once it was made clear 

that the second player would be playing the game, they had the opportunity to be selfish 

after receiving stickers from the first player without the threat of retaliation. It also may 

be possible that second players were punishing first players for not sharing more or being 

completely equitable by withholding stickers, as the average offer across all experimental 

conditions and grades was approximately a sticker less than half. 

Even though there was an overall drop in sharing by the second players, the most 

common response by second players in the experimental conditions was to offer the same 

amount as the first player (see Figure 1). There was a significant positive correlation 

between first and second player responses, indicating reciprocity from the second player; 

however this was modified by grade and condition. Reciprocity was found for second 

players in the first and second grade groups, but not for second players in the 

kindergarten group, indicating that patterns of reciprocity in this experiment did not 

emerge until first grade. Regarding condition, reciprocity was found in the no-contact 

condition and the contact condition, but unexpectedly, not in the facilitated condition. A 
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closer look at second-player behavior only revealed positive correlations in the second 

grade no-contact group and the first grade facilitated group, with no significant 

correlations found any of the conditions in the kindergarten group. However, the sample 

sizes for these grade-by-condition correlations were small, requiring caution in 

interpreting any results.    

In summary, grade and condition effects were found, but not precisely as 

hypothesized. Grade effects were predicted to increase in a stepwise fashion, with the 

number of stickers shared increasing steadily between kindergarten and second grade. 

However, a major change in sharing behavior was found between kindergarten and first 

grade, with sharing behavior remaining stable between first and second grade. 

Interestingly, and contrary to the findings of Murnighan and Saxon (1998), but similar to 

the findings of Rochat et al. (2009), who found that cross-culturally, children by 3 years 

of age in resource distribution games demonstrate strategic behavior based on early 

emerging perspective taking and mind reading capabilities, it was the kindergartners who 

played the game the most selfishly, or rationally in economic terms (see Table 1), being 

the only grade where sharing increased linearly across conditions, as predicted.. First 

graders behaved much differently from kindergartners, being less likely to share 

absolutely nothing and more likely to share across all conditions. First graders also 

displayed some indication of reciprocal behavior indicating that they were taking the 

other player’s actions into account. Similar patterns of behavior were found in the 

second-grade group, suggesting that the leap in sharing behavior from kindergarten to 
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first grade remained stable into the second grade. However, due to the lack of significant 

interaction between grade and condition, this remains to be explored by further research.  

Condition effects were found, but not exactly as predicted. Children in each grade 

shared the least in the control condition as was expected. However, the factor that 

emerged as the primary indicator of increased sharing behavior was the presence of the 

other player, not the level of involvement of the other player. Considering that there was 

no significant correlation between children’s reported relationship status with the other 

player in the experimental conditions and the total number of stickers shared, simply 

having the other player present was enough to stimulate sharing behavior for all grade 

groups. 

Murnighan and Saxon (1998) found that 12% of all kindergarten children in their 

study gave the entire amount of money or M&Ms away. However, in the current study all 

children kept at least three stickers for themselves. This is not that surprising considering 

that each child was not given the rewards directly by the experimenter, but selected the 

stickers he or she liked. 

The most common response for children was to share 50% of their stickers with 

the other player. First players, who were not told that there would be turns in the game, 

shared more overall but, contrary to the findings from Dreman (1976) who examined the 

effects of reciprocity in children from ages 6-13, the most common response of second 

players was to reciprocate first-player responses. Egalitarian behavior was more 

pronounced in first grade compared to kindergarten, especially with first players in the 

first-grade contact condition who all shared exactly half of their stickers with the other 
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player. Kindergartners appeared to be more self-interested, sharing the least in the control 

condition compared to the other grades and having the highest percentage of completely 

selfish players. The jump from self-interested playing behavior to more egalitarian 

behavior occurred between kindergarten and first grade, and this remained relatively 

stable into second grade. The pattern in the current study suggests that is a developmental 

milestone in equitable sharing as children enter into elementary school. Similar to the 

classic study by Handlon and Cross (1959), who found that sharing increases from 

kindergarten to fourth grade, the current findings indicate that there is an increase in 

sharing between kindergarten and first grade.  

The mean age for kindergartners in the current study was Previous work has 

demonstrated that around the time children reach 5 years of age their reasoning begins to 

reflect abstract moral principles and values, internalized affective reactions (e.g., guilt or 

satisfaction), concern with approval, interpersonal relationships, self-reflective sympathy 

and perspective taking (Fabes & Eisenberg 1998; Eisenberg et al., 2006; Eisenberg & 

Fabes, 1998a). The increase in sharing found in the current study from kindergarten to 

first grade may reflect discontinuous development of increased socio-cognitive abilities 

as children enter their seventh year of age that remains relatively stable through second 

grade. Additionally, children may be adapting to cultural norms in first grade that require 

a year in an educational setting in kindergarten before becoming internalized. More than 

likely, the combination of increased cognitive abilities with an organized social 

environment facilitated an increase in prosocial behavior as children entered the first 

grade. 
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It may be possible that social conditioning is ultimately the cause of all prosocial 

behavior and teaching it is the only way to ensure its survival. It should be pointed out 

that the all three of the schools where the children were tested emphasized prosocial 

behavior as an aspect of the school’s curriculum. For example, many of the homeroom 

classrooms had prosocial posters attached to the walls. A few children (N = 6 children) 

were tested in a detention room (due to space constraints) where many words such as “Be 

Kind,” “Be Nice to Others,” and “Do Not Be Mean,” were pasted over on the walls. 

Considering that children entering elementary school are exposed to prosocial messages 

from teachers and principals regularly, they may be slowly becoming enculturated to 

behave prosocially, and the primary effects from the current study may reflect such 

enculturation.  

If children are being conditioned to behave prosocially, at some level they must 

be internalizing prosocial concepts and applying them to new specific situations they 

have not encountered previously, such as in the current study. Again, the interaction of 

the social environment and children’s unique developing social abilities (compared to 

other primates) may be facilitating the increase in sharing found from kindergarten to 

first grade. Not only do humans possess the cognitive abilities to interact with others at a 

level not found in other primates, but they are also biologically and psychologically 

dependent on others for the normal development of those cognitive abilities. It is not 

unreasonable to assume that prosocial behavior, as an end in itself, is a component in 

“ultra-social” (Boyd & Richerson, 1996) human behavior.  
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There were some limitations of the current study. Due to the restrictions of local 

school districts, only a limited amount of individual background information could be 

collected from participants or their families. Interestingly, for the 99 participants, whose 

background information was provided by parents including mother and father’s age and 

education level, ethnicity, religious participation, income level, spoken secondary 

languages, number of siblings, birth order, and after school program participation, there 

were no significant correlations between any of the background measures and total 

number of stickers shared. More personal information would need to be assessed to 

determine individual differences in player behavior. 

Another limitation of the current study was the low number of participants in each 

grade-by-condition cell. Due to the significant drop in sharing behavior for second 

players, first and second players could not be combined and had to be analyzed 

separately, reducing the overall sample size in each group and condition. A larger sample 

size could possibly reveal an interaction between grade and condition as well as more 

detail on second-player reciprocity.  

It is possible that the children may not value stickers as much as other items such 

as food/candy or money, and if other forms of currency were used then different patterns 

of sharing may have emerged. For example, it was recently found that children from 3 to 

6 years of age will share more less-desirable stickers with another anonymous player than 

stickers they prefer (Blake & Rand, 2010). However, since each player was able to 

choose which stickers they liked and each player kept at least 3 stickers for themselves, 
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this suggests that the currency used in the current study had significant value to the 

players.  

From an evolutionary perspective, humans possess unique social skills adapted 

for life in a social environment. Young children, but not chimpanzees, will collaborate 

with others just for the sake of collaborating with others, without any reinforcement for a 

specific goal. Warneken, Chen, and Tomasello (2006), for example, found that young 

children at ages 18 and 24 months enjoy collaborating in social games and tasks more 

than the reward achieved during the task. After obtaining a toy in a cooperative task 

involving an apparatus that required the joint activity of the infant and a researcher, the 

children would often replace the toy back in the apparatus to start the coordinated activity 

again. In this experiment, the collaborative activity itself was more rewarding and 

motivating for toddlers than the attainment of a reward. According to Warneken, et al. 

(2006), “Cooperation did not seem to be solely a means to an end” (p. 653).  

Warneken et al. (2006) found that when chimpanzees play social games that 

require collaboration, they show a different pattern of behaviors from children. 

Chimpanzees will demonstrate cooperative behavior with a human; however they will 

only do so if there is a reward involved for them such as food. When there is no reward, 

chimpanzees show little interest or motivation in playing cooperatively, preferring to play 

with objects individually. As well, unlike children, chimpanzees do not try to re-engage a 

partner in a cooperative game when the partner suddenly stops playing; they will 

continue to play independently or simply leave. 
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It is out of the ability to understand other individuals in certain situations that 

altruism and cooperation arises (Cassidy, Werner, Rourke, Zubernis & Balaraman, 2003). 

This is not to say that individuals do not strategically and rationally compete with one 

another, but the available evidence suggests that children from an early age desire 

prosocial contact with others. From the Homo economicus model, prosocial behavior is 

perceived as a means to some self-serving end. However, research with children suggests 

that prosocial behavior is a reward in itself, with no reciprocal reward required to 

condition that behavior, as evidenced by first-player sharing behavior in the current 

study. 

 In line with the just world theory, Caporael, Dawes, Orbell, and van de Kragt 

(1989) proposed a sociality hypothesis as an alternative explanation to self-interest 

models of human prosocial behavior. Caporael and colleagues addressed the point that 

group living has been a significant factor in Homo sapiens’ evolution. The sociality 

hypothesis is similar to the social brain hypothesis, or more recently, the social (or 

cultural) intelligence hypothesis, which states that human brain systems, specifically the 

neocortex which has been primarily responsible for the expansion of the primate brain 

and associated with reasoning and consciousness, reflects the computational demands of 

complex social systems found in humans (Dunbar, 1998). Humans are biologically 

adapted for social group living and have an evolved social brain with cognitive abilities 

adapted for group survival (Tomasello, 2000).  

 According to the sociality hypothesis humans, have cognitive abilities adapted for 

group survival and is supported by research demonstrating that children have superior 
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socio-cognitive skills compared to other primates (Herrmann et al., 2007). The sociality 

hypothesis allows for the existence of altruism; cooperative interactions are essential 

aspects of social interaction, but not to supersede competitive interactions. Competition 

and selfish motives are necessary but not the sole motivation for every observed 

behavior, especially with humans. To assume that all human behavior is selfishly driven 

is not unlike asserting that all human behavior is selflessly driven; they are both extreme 

assertions. As with most extreme opposing viewpoints, the truth usually lies in the 

middle. Cooperative behaviors, as well as competitive behavior, are not merely accepted 

from others but are constituted aspects of human social interactions.  

 Successful long-term cooperation sometimes requires the individual investment of 

energy and/or resources spontaneously, without the calculation of probability for later 

payment. This is not to say that individual investment of energy and/or resources is not 

strategic; some individuals are more likely to be the recipients of our prosocial behavior 

than others and some situations are more likely to evoke prosocial behavior than others. 

In fact, excessive and unregulated displays of prosocial behavior are linked to 

psychopathology (see Hay, 1994). However, when the emergence of prosocial behavior is 

analyzed, it appears that cooperative interactions emerge spontaneously in infancy and 

become more attuned and occur more regularly during normal childhood development.  

 Humans have prolonged and unique periods of development compared to other 

primates (Bjorklund, 1997; Bogin, 1997) and childhood is a species-unique period of 

development where remarkable changes in cognition are observed that directly relate to 

social functioning. According to Bjorklund (1997), “A prolonged period of youth is 
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necessary for humans… human communities are more complex and diverse than those of 

any other species, and this requires that they have not only a flexible intelligence to learn 

the conventions of their societies but also a long time to learn them” (p. 153). Increases in 

mental representations, symbolic understanding, goal-directed behavior, inhibition, 

imitation, emotion regulation, and understanding of causal relations, as well as the 

emergence of theory of mind, metacognition, language, parallel play, and collaborative 

learning, all occur during childhood (Kuhn, 1999; Papalia, Olds, & Feldman, 2009; 

Tomasello et al., 1993). The changes in socio-cognitive functioning correlate with 

increased prosocial behavior in childhood (Fabes & Eisenberg 1998; Eisenberg et al., 

2006; Eisenberg & Fabes, 1998), which makes this period of development particularly 

relevant in understanding the cognitive mechanisms that facilitate prosocial behavior 

leading to altruistic interactions with others. 

 As mentioned previously, there are a number of other factors that remain to be 

explored in resource acquisition games that were not addressed in the current study that 

could reveal more detail about the underlying factors that contribute to the development 

of sharing. Individual assessments of cognitive abilities, social comprehension such as 

theory of mind, emotional understanding, and personality factors may reveal more 

information on factors relating to selfish and prosocial behavior in children.  

Along with individual factors, there are many social and contextual factors for 

future research that were not covered in the current study. For example, Fehr, Bernhard, 

and Rockenbach, (2008) found that children will share more with their own social group 

than children from a different school, and the differences in sharing became more salient 
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as children got older. Exploring in-group and out-group or team sharing patterns in the 

dictator game may provide additional insight into factors that affect sharing behavior.  

Overall, the current findings support the view that allocation of desired resources 

is organized by a sense of fairness and equality as just world theory would predict with 

egalitarianism becoming more pronounced after the first year of elementary school. 
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Table 1. 

The means and standard deviations of the number of stickers shared for players in each grade and 

condition.  

Grade  Condition Player 1  

M 
Player 1  

SD(N) 
Player  2 

M 
Player 2   

SD(N) 
  
Kindergarten 

  
Control 
No-contact 

  
1.44 
3.11 

  
2.30 (9) 
2.15 (9) 

  
- 

2.00 

  
- 

2.60 (9) 
  Contact 3.63 1.60 (8) 3.13 1.46 (8) 
  Facilitated 4.50 0.76 (8) 4.13 1.80 (8) 
  
First 

  
Control 
No-contact 

  
4.00 
4.11 

  
0.87 (9) 
1.05 (9) 

  
- 

2.44 

  
- 

1.24 (9) 
  Contact 5.00 0.00 (8) 4.50 1.20 (8) 
  Facilitated 4.11 1.76 (9) 3.44 1.24 (9) 
  
Second 

  
Control 
No-contact 

  
3.56 
4.00 

  
2.19 (9) 
2.06 (9) 

  
- 

3.89 

  
- 

1.76 (9) 
  Contact 3.75 0.89 (8) 4.13 0.99 (8) 
  Facilitated 4.75 1.58 (8) 4.25 1.49 (8) 
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Table 2. 

Total number and percentages of stickers shared for all players across all grades and 

conditions. 

 

Total number 

of stickers 

shared 

 

N 

 

Percent 

0 17 9.5% 

1 11 6.1% 

2 11 6.1% 

3 18 10.1% 

4 50 27.9% 

5 61 34.1% 

6 10 5.6% 

7 1 0.6% 
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Figure 1. 

The percentages of second players who shared the same as, fewer, and more stickers than 

the number of stickers shared by the first player. Negative values indicate sharing less 

than the first player while positive values reflect sharing more than the first player.  

 

 


