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Abstract 

 

Central to children’s moral development is the development of distributive justice. 

The developmental trajectory of distributive justice in the literature suggests that fair 

expectations of resource distribution emerge in late childhood (Damon, 1975). However this 

classic view of distributive justice development has recently been contested by studies 

demonstrating that younger children are capable of distributing resources according to 

considerations of fairness and need. These findings raise interesting questions about the 

factors that may shape the development of resource distribution concerns. The current body 

of work examines this question in three chapters. Cooperative contexts have been shown to 

promote resource distribution; Chapter 2 and 3 recruited visual attention paradigms to 

investigate infants’ perceptions of cooperatively attained resources, and whether they expect 

that cooperatively attained goals should be shared between partners. In Chapter 2, two 

experiments demonstrated that 14-month-old infants expected an actor to share a 

cooperatively attained resource (i.e., toy) with her partner, but critically, only when her 

partner justifiably cooperated to attain the resource. In Chapter 3, a series of three 

experiments revealed that 17.5-month-olds expect cooperative partners to distribute resources 

according to the principles of equality and also equity. Specifically, 17.5-month-olds looked 

longer towards test trials in which a partner collected resources that they were not entitled to. 

Finally, Chapter 4 investigated if early developing sensitivities to fair resource distribution 

were associated with one feature of 3-year-olds’ social experiences, specifically, their 

parent’s speech. Some aspects of parental speech during a storybook reading task were 

associated with children’s resource distribution behaviour, suggesting that parent-child 

conversations may play a role in shaping children’s tendencies to base their behaviour on 

principles of distributive justice. Taken together, these findings are particularly interesting as 

they demonstrate that the roots of distributive justice are in place early in life and the extent 
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to which everyday conversations with parents may shape children’s understanding of the 

principles of resource distribution.   
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Chapter 1 

General Introduction 

Human beings expect that people will behave in moral ways. We evaluate whether the 

actions of people, societies, governments and countries abide by justice. Justice involves 

specifying what it means to be fair, regulating fairness and enacting consequences if there is 

evidence of unfairness (e.g., Rawls, 2009). Children’s developing morality also involves this 

process; children must acquire the moral rules by which we abide (e.g., what constitutes 

being fair and just), learn to enforce these rules and behave accordingly. They must also 

understand that there are consequences when moral rules are broken (Kohlberg, 1969). One 

particular aspect of children’s moral development that reflects their developing notions of 

justice is Distributive Justice – the ability to understand whether individuals have received 

their fair share of resources.  

Foundational studies suggest that fair expectations of resource distribution do not 

emerge until late childhood (Damon, 1975; Hook & Cook, 1979). However, this classic view 

of the developmental trajectory of resource distribution has been challenged by a host of 

recent research which suggests that expectations of and engagement in fair resource 

distributions is seen much earlier in life (e.g., Sloane, Baillargeon, & Premack, 2012; 

Sommerville, Schmidt, Yun, & Burns, 2013; Meristo, Strid & Surian, 2015; Baumard, 

Mascaro & Chevellier, 2012; Kenward & Dahl, 2011; Paulus & Moore, 2015; Hamann, 

Bender & Tomasello, 2014; Olson & Spelke, 2008; Melis, Altricter & Tomasello, 2013; 

Ulber, Hamann & Tomasello, 2015). Given the findings which suggest that younger children 

evidence concerns of distributive justice, the present body of research aims to investigate the 

following questions; 1) Do infants expect individuals to share and divide resources in a fair 

manner?; 2) Are infants and young children sensitive to the consequences when resources are 
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not divided fairly? and finally; 3) Is parent speech one factor that may shape the development 

of fair resource distribution? In the following sections, I will outline the background literature 

relevant to the questions above. I begin by first defining distributive justice.  

Distributive Justice 

Humans have a strong sense of fairness particularly regarding the conditions in which 

the distribution of resources is seen to be fair. Central to the perception of fair resource 

distribution is the concept of distributive justice, which occurs when resources are distributed 

according to two core principles: equality and equity (Adams, 1965; Cohen, 1987; Cook & 

Hegtvedt, 1983; Deutsch, 1975, 1985, 1986; Homans, 1974). The principle of equality 

maintains that resources are distributed equally between recipients. Consider for example a 

situation in which you have to work with a classmate to prepare for a group assignment. If 

you feel as if you both contributed and put in a lot of effort into preparation together, then 

you would probably judge it to be fair if you were both rewarded with the same grade. The 

second principle of equity maintains that resources are distributed according to the effortful 

contributions enacted by recipients. In the group assignment example, if you both contributed 

a similar amount of effort to complete the assignment, but your partner gets a much higher 

grade, you may be upset as you probably would not view this outcome as fair. Thus, to ensure 

distributive justice, there must be proportionality between contributions and outputs 

(resources or rewards) (Adams, 1965).  

However, in the late 70s, researchers observed that justice in resource distribution 

extended beyond a preference for a balance between inputs and outputs (Deutsch, 1975, 

1985; Schwinger, 1980; Walster, Berscheid, & Walster, 1973; Lerner, 1977; Furby, 1986; 

Sampson, 1975). At times justice also requires the consideration of need – whether one 

recipient needs the resources more than another. For instance, if your partner in the group 
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assignment needs to attain at least an A-grade otherwise they would lose their scholarship and 

not be able to afford to attend another semester. In this situation, you may be less upset if 

they receive a higher grade than you in the assignment. Thus, Distributive Justice was 

proposed to involve three principles: equality, equity and need (Deutsch, 1985; Cohen, 1987; 

Greenberg & Cohen, 1982; Lerner, 1981; Folger, 1986).  

Distributive Justice in Adults 

A substantial body of evidence exists documenting adults’ strong sense of all 

principles of distributive justice. Adults’ adherence to equality, equity and need has been 

investigated in experimental contexts using economic game paradigms. One such game is the 

dictator game, in which individuals are provided with a fixed number of resources and are 

asked to divide the resources between themselves and a peer (e.g., Kahneman, Knetsch & 

Thaler, 1986; Forsythe, Horowitz, Savin & Sefton, 1994; Hoffman, McCabe & Smith, 1996). 

A second economic game is the ultimatum game, in which one individual can propose a 

division of fixed resources (e.g., 100 tokens), and the recipient can choose to either accept the 

offer or reject the offer, in which case both individuals receive nothing (see Güth, 1995; 

Forsyth et al., 1994; Güth, Schmittberger and Schwarze 1982). Results of studies with 

economic games demonstrate that fairness rather than self-interest drives human behaviour 

(Hoffman, McCabe, Shachat, & Smith, 1994; Forsyth et al., 1994; Camerer & Thaler, 1995). 

For example, results from ultimatum game studies suggest that the most common proposed 

division is an even 50/50 split, with responders choosing to reject offers below 20% of the 

total tokens available (see Camerer, 2003; Güth & Tietz, 1990 for a review). Thus, adults 

appear to be motivated by fairness, specifically the principle of equality.  
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Adults’ propensity for equity based resource distributions has also been investigated 

experimentally using paradigms in which adults are asked to dispense earnings to individuals 

who contributed in varying degrees on a task. For example, Leventhal, Michaels and Sanford 

(1972) provided undergraduate students descriptions of four members of a group, one 

member was described as being highly effortful and having contributed greatly towards the 

task. Two other members were described as being intermediate in both effort and 

performance, and the last member was described as low in both. Leventhal et al. found that 

participants distributed earnings based on equity theory and rewarded the most to the member 

who contributed in both effort and performance (see also Colquitt, Conlon, Wesson, Porter & 

Ng, 2001; Skitka & Wisneski, 2012; Greenberg & Cohen, 1982).  

In variations of the above paradigm in which participants dispense earnings to 

hypothetical recipients, experimenters tested adults’ sensitivities to need by manipulating 

characteristics such as responsibility and material wealth (e.g., Wagstaff, 1994; Elliott & 

Meeker, 1986). For example, middle-aged participants were told that a set of twins worked at 

a toy company (Wagstaff, 1994). When the scenario read that one twin was more productive 

than the other, participants readily rewarded the hard-working twin as per equity theory. 

However when participants were told that, one day, a freak accident rendered one twin 

bankrupt. Participants’ unequal distributions shifted in favour of the twin in need (Wagstaff, 

1994). These results suggest that individuals allocate resources differently depending on the 

recipient characteristics they are privy to. When other characteristics, such as need, are not 

emphasised, the principles of equality and equity take precedence in guiding adults’ 

behaviour. These and other studies demonstrate that adults adhere to all principles of 

distributive justice.  
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Distributive Justice in Children 

Of course, adults are not the only ones concerned with the fair distribution of 

resources. In studies of naturalistic observations, Birch and Billman (1986) video recorded 3- 

to 5-year-old dyads’ reactions after being allocated “snacks”. Children received either more 

(i.e., 10 items) of their favourite snack or less (i.e., only one item) than their same aged peer. 

The children who received less of their favourite snack displayed adverse reactions to the 

unequal resource distribution and frequently requested more snacks from their peer. Thus, 

this study suggests that preschool aged children are sensitive to when resources are not 

divided fairly. Anecdotally, parents will often ensure that they purchase the same number and 

kind of items (right down to minute details) for each child, in an effort to prevent any 

opportunity for their child to raise a fuss that his/her sibling got the bigger, smaller, cooler, 

different coloured item to them.  

In addition to naturalistic observations, children’s notions of distributive justice have 

also been investigated in experimental contexts by using economic games similar to those 

used in the adult work, but modified for use with children (e.g., Blake & Rand, 2010; Rochat 

et al., 2009). The ultimatum and dictator game studies with children offer different results to 

those with adults. Instead the results fall in line with the classic theories surrounding 

distributive justice in childhood, in which an understanding of distributive justice follows a 

stage-like progression similar to Piaget (1932) and Kohlberg’s (1969) theories of moral 

development. Damon (1975, 1977) proposed that children begin to reason about distributive 

justice by firstly considering selfish motives (e.g., if you want it, you should have it), self-

interest at this age is reflected in economic games with 3- and 4-year-olds who tend to 

monopolise resources for themselves (e.g., Rochat et al., 2009). With development, children 

become fairer in their resource allocations; they believe that resources should always be 

divided equally and that everyone should receive the same amount. For example, by 6 years 
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of age, children detect the unequal proposals of divisions of lollies and, approximately 50% 

of the children tested in ultimatum games will reject the offer in favour of equality (both 

children get none) (Takagishi, Kameshima, Schug, Koizumi, & Yamagishi, 2010).  

In the next stage of development, by approximately 7 years of age, children appreciate 

that sometimes unequal distributions can also be judged as fair. At this age, children can 

engage in equity and contribution based proportional resource distribution (Almås, Cappelen, 

Sørensen, & Tungodden, 2010; Gummerum, Hanoch, Keller, Parsons & Hummel, 2010; 

Malti et al., 2016; Gummerum, Keller, Takezawa & Mata, 2008; Blake & McAuliffe, 2011). 

For instance, Almås, Cappelen, Sørensen, and Tungodden (2010) tested elementary school, 

middle-school and high-school students using a modified dictator game. Almås et al. 

introduced a production phase, whereby students could choose to earn resources through an 

interactive computer website. In the second phase of the study, children engaged in a dictator 

game, participants were matched by grade and the dyad’s earnings from the production phase 

were pooled. Each participant in the dyad was given information about how much time the 

other child spent working for his/her share of the earnings, then participants were asked to 

distribute the earnings between themselves. Almås et al. found that elementary- school 

children tended to distribute the resources based on equality. However, middle-school 

children and high-school children were much more likely to distribute earnings according to 

each individual’s contributions during the production phase. Thus, older children appreciate 

that resources can be distributed equitably.     

Other studies have tested children’s perceptions of equity by presenting children with 

a hypothetical scenario (e.g., a group of children were working on paintings which were later 

sold), children are then asked how the profits should be divvied up between the painters 

(Damon, 1977; Sigelman & Waitzman, 1991; Hook and Cook, 1979; Kienbaum & 

Wilkening, 2009). The experimenter then manipulates the characteristics of the painters, 
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(e.g., one child completed the most paintings, whilst another was a bit lazy) to examine if 

children consider the contributions of the recipients when deciding how to divide the profits. 

Sigelman and Waitzman (1991) reported that it is not until elementary school do children 

reliably attend to the merit and contributions made by recipients.  

Damon (1977) proposed that from 8 years of age, children are able to consider the 

principle of need (Damon, 1975; Hook & Cook, 1979). For example, Malti and colleagues 

(2016) asked children to distribute tokens between themselves and a hypothetical peer. In one 

condition, the peer was described as either needy (i.e., did not have many toys and was sad) 

or not needy (i.e., had toys) (Malti et al., 2016). Malti et al. (2016) found that older children 

gave significantly more tokens to the needy child than did younger children. Specifically, 

73% of 8-year-olds, compared to 28% of 4-year-olds, gave more than half of their resources 

to the needy recipient. This result and others, (see also Paulus, 2014; Schmidt, Svetlova, Johe 

& Tomasello, 2016) suggests a trend for the criterion of need to be evident later in childhood. 

Thus, the existing evidence suggests that, beyond 7 years of age, children consider 

behavioural reciprocity. That is, they pay attention to how much each person has contributed 

compared to others and base resource distributions on how hard someone has worked 

(Damon, 1975, 1977; Hook & Cook, 1979). Furthermore, it is not until after the age of seven 

do children evidence a reliable ability to consider the relative need of the recipient when 

deciding with whom to share resources (Damon, 1977). Given that empirical tests of 

children’s considerations of distributive justice offer results that fall neatly in line with classic 

theoretical views of distributive justice development, the common assumption has been that a 

sensitivity to fair notions of distributive justice do not emerge until late childhood (Damon, 

1975, 1977; Hook & Cook, 1979).  
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Investigating the Developmental Ontogeny of Distributive Justice: Overcoming 

Methodological Challenges 

Although there have been numerous studies demonstrating that young children’s 

performance on distributive justice tasks do not align with an understanding of the principles 

of equality, equity and need (e.g., Damon, 1977; Hook & Cook, 1979; Sigelman & 

Waitzman, 1991; Beneson, Pascoe & Radmore, 2007; Smith Blake & Harris, 2013; Blake & 

Rand, 2010; Rochat et al, 2009; Fehr, Bernhard & Rockenbach, 2008; Moore, 2009; Almås et 

al., 2010; Gummerum et al., 2008; Gummerum et al., 2010), evidence from studies utilising 

third-party resource distribution tasks with pre-schoolers (e.g., Baumard et al., 2012; Ng, 

Heyman & Barner, 2011; Olson & Spelke, 2008 Brownell, Svetlova & Nichols, 2009; 

Kenward & Dahl, 2011; Paulus & Moore, 2015) and looking time paradigms with infants 

suggests that the traditional distributive justice behavioural measures may have 

underestimated young children’s abilities.  

Criticisms of the reliance on behavioural responses of the traditional distributive 

justice developmental work is akin to the criticism of Piaget’s (1954) studies of children’s 

development, which laid much of the groundwork for modern cognitive developmental 

psychology (Baillargeon, Spelke, & Wasserman, 1985; Baillargeon, 1987; Baillargeon, 

1991). For example, Piaget (1954) observed that 9-month-olds did not search for an object 

which had been hidden by a cloth, despite seeing the object being moved under the cloth. 

Piaget reasoned that because 9-month-olds are capable of lifting and grasping toys, yet they 

made no attempt to do so, infants must not be capable of holding a representation of an object 

in their mind when it was out of their view. That is, 9-month-olds did not have object 

permanence. However, several researchers debated whether infants were unable to pass 

Piagetian tasks of object permanence because they did not evidence the same understanding 

as older children, or simply because they were not capable of coordinating their actions to 
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generate a behavioural response (e.g., Baillargeon, 1991; Baillargeon et al., 1985). In much 

the same way with studies of children’s distributive justice understanding, younger children 

and infants’ inability to perform token distributions or vocalise their choice of distribution 

does not preclude the possibility that they understand what fair distributions are.  

Given that infants are limited in their ability to vocalise, complete and/or coordinate 

voluntary actions to demonstrate what they understand about the world, researchers must use 

other scientific tools that evidence their understanding of conceptions such as fairness, 

intentions, goals and preferences. Infant researchers address this limitation by using visual 

attention paradigms such as habituation and familiarisation paradigms, which use infants’ 

looking time to make inferences about what they think about the world (e.g., Woodward, 

1998; Sommerville, Woodward, Needham, 2005; Sommerville & Woodward, 2005; 

Henderson & Woodward, 2011; Spelke, Breinlinger, Macomber, & Jacobson, 1992; Aguiar 

& Baillargeon, 1999; Baillargeon & DeVos, 1991; Hamlin, Wynn & Bloom, 2007). 

Habituation and familiarisation paradigms utilise infants’ tendency to look longer at displays 

that they find novel or unexpected. For example, during visual habituation experiments, 

infants are repeatedly shown an event until they reach a threshold which suggests that the 

event is no longer novel to them (i.e., they are bored). Infants are then shown two test events 

that differ in one critical way, if infants show increased attention towards one of the test 

events, this response suggests that infants find that event novel and not consistent with their 

expectations (see Baillargeon, 1998; Spelke, 1985 for a review of infant looking methods). 

For example, Woodward (1998) demonstrated that by nine months of age, infants attribute 

goals to humans. In the basic habituation paradigm, infants were habituated to an actor who 

reached for one of two objects, during test trials, the actor was shown to reach for either a 

new object (in the old location) or the old object (in a new location). Infants found it novel 
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when the actor reached for the new object, suggesting that infants had encoded the actor has 

having a goal for the old object shown during habitation.  

In visual familiarisation paradigms (e.g., Surian, Caldi & Sperber, 2007; Markson & 

Spelke, 2006) the underlying principle is similar to that of habituation paradigms however 

infants are repeatedly shown an event for a set number of trials (as opposed to the number of 

trials being determined by infants’ looking time). Infants are then presented with test events 

that provide tests of infants’ interpretations of the familiarisation event and/or their 

expectations that develop surrounding the familiarisation event. Following the logic of the 

habituation paradigm, infants demonstrate a novelty preference towards the test trial that is 

not consistent with their expectations.  

Another visual attention paradigm tests whether infants are sensitive to a violation of 

expectation. The violation-of-expectation method is seen in Baillargeon’s seminal object 

permanence investigations (e.g., Aguiar & Baillargeon, 1999). In one such study, infants 

were habituated to an event (e.g., a doll which is moving behind an occluder as it makes its 

way back and forth across a screen). Following habituation, a large piece of the occluder is 

removed. Infants are then presented with two contrasting events. Infants are presented with 

one event that is possible (e.g., the doll disappears as it moves behind the occluder and 

reappears when there is no occluder). Infants are presented with a second event that is 

unexpected or even impossible (e.g., the doll disappears as it moves behind the occluder, but 

does not reappear as she passes through the large gap in the occluder). Infants are expected to 

look at one event longer than the other if one of the events violates their expectations. In this 

case, the expectation being tested is that of object permanence – if infants possess object 

permanence, they should expect the doll to be visible as she passes through the gap in the 

occluder. However, in the impossible test event, the doll is not visible in the gap. Thus, 

infants were expected to look longer at this event. As predicted, Baillargeon and colleagues 
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report that infants as young as 2.5 months of age looked longer at the impossible event, in 

which the doll is not visible in the gap in the occluder as it moves across the screen (Aguiar 

& Baillargeon, 1999; Baillargeon & DeVos, 1991). Taken together, visual attention 

paradigms are well established in the field of developmental psychology. These methods 

have provided invaluable insights into several facets of infant cognition such as infants’ 

understanding of goals, intentions, and object properties just to name a few (see Woodward, 

1998, 2003; Buresh & Woodward, 2007; Aguiar & Baillargeon, 1999; Leslie & Keeble, 

1987; Luo & Baillargeon, 2005; Sommerville et al, 2005; Sommerville & Woodward, 2005; 

Phillips, Wellman & Spelke, 2002; Henderson & Woodward, 2011; Spelke, Phillips & 

Woodward, 1995; Spelke et al., 1992; Hamlin et al., 2007). Recently, researchers have begun 

to utilise these paradigms to investigate infants’ moral cognitions. Specifically infants’ 

perceptions of the two principles of distributive justice which have been proposed to emerge 

first; equality and equity. 

Distributive Justice in Infancy 

Infants’ sensitivity to the principle of equality. To investigate if infants perceive the 

principle of equality, Sommerville and Schmidt (2011) used a violation of expectation 

paradigm in which 15-month-old infants were familiarised to an event which showed two 

individuals holding empty plates and a third person holding a plate of crackers. In subsequent 

test trials, infants viewed displays of the recipients holding either equal or unequal 

distributions of the crackers. Sommerville and Schmidt found that infants looked reliably 

longer towards the unequal outcome suggesting that 15-month-old infants expect a third-

party distributor to abide by the rules of equality (see also Sloane, et al., 2012; Sommerville 

et al., 2013; Meristo et al., 2015). In fact, recent evidence (Meristo et al., 2015) suggests that 

infants as young as 10 months of age are sensitive to equality. When 10-month-olds were 

presented with a third-party distributor who allocated strawberries either equally or unequally 
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to two recipients, infants looked longer, and thus found it unexpected, when the strawberries 

were unequally divided.   

Studies have also demonstrated that infants not only expect equality in resource 

distributions, they also expect individuals to affiliate with distributors who are fair (i.e., 

distribute equally). For example, Geraci and Surian (2011) familiarised 16-month-old infants 

to a video of a chicken character who watched two third-party distributors, one distributor 

allocated balls fairly, that is equally to the two recipients, while the other distributor did not. 

Infants were then shown test events in which the observing chicken approached either the fair 

or the unfair distributor. Sixteen-month-olds expected the chicken to approach the fair 

distributor. This result suggests that infants evaluated the distributive actions of both 

distributors and showed a positive assessment of the distributor who allocated resources in an 

egalitarian manner (Geraci & Surian, 2011). The results of this and other studies (e.g., Burns 

& Sommerville, 2014; Meristo & Surian, 2013, 2014; DesChamps, Eason & Sommerville, 

2016) suggest that infants can recruit information in a previously observed distribution 

interaction to make judgments as to whether an individual should continue to have social 

interactions with a distributor, depending on whether or not they abided by the rules of 

equality. Taken together, these findings indicate that even young infants can utilise as least 

one principle of distributive justice (i.e., equality) and expect resources to be distributed 

according to this principle.  

Infants’ sensitivity to the principle of equity. Infants have also been shown to be 

sensitive to the principle of equity in resource distribution in one study with 21-month-olds. 

Sloane, Baillargeon and Premack (2012) familiarised infants to a live event in which a third-

party distributor informed two recipients that they would receive stickers if they tidied up 

their toys. Infants viewed one of two conditions, in the control condition both actors put toys 

away, however in the experimental condition, only one actor tidied up the toys whist the 
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other played and did no work. During test, all infants viewed the same test trial in which the 

third-party distributor rewarded both actors equally. Infants in the experimental condition 

looked significantly longer towards the test trials. That is, infants looked longer when a third 

party distributer rewarded an equal number of stickers to a person who worked to tidy up her 

toys and one who did not do any work (Sloane et al., 2012). The findings of Sloane et al. 

suggest that a sensitivity the principle of equity emerges before infants’ second birthdays. 

Taken together, a growing body of evidence suggests that a sensitivity to at least two 

principles critical to distributive justice emerges much earlier in life than previously thought.  

Distributive Justice in First-Person Contexts 

To date, there is a growing body of evidence demonstrating that infants are sensitive 

to equality (see Sloane et al., 2012; Sommerville et al., 2013; Meristo et al., 2015; Burns & 

Sommerville, 2014; Meristo & Surian, 2013, 2014; DesChamps et al., 2016) and equity (i.e., 

Sloane et al., 2012). However, these studies have focused on third party contexts in which 

there is always a third-party distributor who rewards recipients with resources. Given this 

focus, it is unknown whether infants expect individuals to abide by such principles when 

they, themselves, are distributing resources. Thus, an open question remains whether infants 

still hold the same expectations of fair resource distribution when the third party distributor is 

removed from the context.   

Undoubtedly, the past work is invaluable as it suggests that infants comprehend that 

people should distribute resources to others in an egalitarian manner, and/or according to the 

recipients’ contributions. Importantly, these infant studies with third-party distributors 

parallel the first studies of distributive justice with older children which provided the 

foundation for theories of distributive justice development (Damon, 1975, 1977; Hook & 

Cook, 1979). In these studies, children enact the role of a third-party distributor and are asked 
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to propose/divide actual resources between hypothetical recipients (e.g., Damon, 1977). 

Therefore, it is not surprising that all infant studies of resource distribution have utilised 

third-person contexts. However, third-person contexts are not reflective of all resource 

distribution contexts.  

In addition to receiving resources from distributors or distributing resources to others, 

there are also contexts in which individuals must distribute resources that they worked 

together to attain amongst themselves. Such first-person distribution contexts have been 

investigated in recent research with older children. For example, Warneken, Lohse, Melis and 

Tomasello (2011) presented 3-year-old peer dyads with a task that required them to pull 

jointly on two pieces of rope to attain resources. Once the children could access the 

resources, it was up to them to divvy them up. Warneken and colleagues found that 70% of 

the time, children shared the resources equally between themselves. Thus, this study 

demonstrates that in first-person contexts in which children are required to distribute 

resources between themselves, 3-year-olds abide by the rules of equality. However, given 

that no study has examined infants’ expectations of distributive justice in first-person 

contexts it is unclear whether infants, like pre-schoolers, expect individuals to abide by the 

principles of distributive justice in first-person contexts.  

Distributive Justice in Cooperative Contexts 

In order to examine if infants are sensitive to the principles of equality and equity in 

resource distribution when individuals are required to divide resources between themselves, 

one would need to recruit a context that highlights the determinants of equity – that is the 

contributions that each individual made toward the resources up for distribution. A 

cooperative context is one context in which these elements are particularly salient. In fact, 

social exchange theorists propose that expectations of fairness in the distribution of resources 
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are particularly evident in cooperative contexts in which two or more individuals have 

worked together to attain a shared goal (Blau, 1964; Homans, 1961; Thibaut & Kelley, 1959). 

Within this perspective, the actions of cooperating individuals are motivated to minimise 

costs to themselves and maximize their own personal resource gains (Blau, 1964; Homans, 

1961). However, even though reaping the rewards of a cooperative endeavour may be 

construed by individuals as a positive outcome, a person’s satisfaction of the outcome often 

depends on whether or not it is perceived to be fair and just. Thibaut and Walker (1975) 

highlight that operating according to the principles of distributive justice is central to 

cooperative interactions as doing so ensures that all cooperators are rewarded in a fair 

manner. If not, individuals become distressed and seek to restore equivalence either by re-

distributing earned resources, adjusting their own effortful contributions, or engaging in 

cognitive distortion (Leventhal, Weiss & Long, 1969; Leventhal & Bergman, 1969; Kahn, 

1972). 

Distributive Justice in Cooperative Contexts with Adults 

Studies with adults during cooperative endeavours demonstrate that distributive 

justice expectations govern the allocation of rewards. Evidence of a preference for equality 

can be seen when aspects of cooperation (e.g., team membership, solidarity and, minimising 

intergroup conflict) are emphasised in a variety of contexts including, work, neighbourhoods 

and classrooms (Lerner, 1977; Leventhal et al., 1972; Leung & Park, 1986; Marin, 1981). 

Studies examining the re-allocation of cooperatively earned resources also demonstrate 

preferences for equity in adults. For example, Leventhal, Allen and Kemelgor (1969) found 

that equity theory predicted whether male undergraduate participants in a cooperative 

exchange increased or decreased their monetary share (output) after working with a 

confederate on arithmetic tasks. Taken together, the above findings clearly suggest that adults 

expect fairness in resource distribution across a wide range of contexts (see also Cohen, 
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1987; Cook & Hegtvedt, 1983; Deutsch, 1975, 1986; Miller, 1992; Skitka & Wisneski, 2012; 

Wagstaff, 1994). Adults’ propensities towards ensuring that resources are distributed fairly 

between themselves can be seen to emerge early in life.   

Distributive Justice in Cooperative Contexts with Pre-schoolers 

A number of studies have demonstrated that children as young as three are sensitive to 

distributive justice in cooperative contexts. In its simplest form, children have been shown to 

share equally with a peer rather than monopolise the spoils of cooperative endeavours 

(Warneken et al., 2011; Ulber et al., 2015). Children’s concerns for equality can be seen in a 

study that demonstrated that 3-year-olds were more likely to share resources with a puppet 

when the puppet contributed equally to a cooperative endeavour, than were 3 year-olds who 

interacted with a puppet who violated the joint agreement to cooperate or “slacked off” 

during the cooperative endeavour (Melis et al., 2013). In fact, children’s equity based 

perceptions seem particularly salient in cooperative contexts. Hamann, Bender and Tomasello 

(2014), manipulated the effortful contribution of 3.5-year-olds when they were engaged in 

either a cooperative task (in which they worked with a peer to attain marbles) or a parallel 

task (in which children worked individually to attain marbles). Critically, children were more 

likely to re-distribute marbles with their peer if they did not contribute as much as their peer 

towards the attainment of the marbles in the cooperative condition, the same was not seen in 

the parallel task condition (Hamann et al., 2014). Taken together, these studies suggest that, 

like adults, children are sensitive to distributive justice in first-person cooperative contexts; 

they seek to re-equivocate resources if they violate the norms of equality and equity.  

Distributive Justice in Cooperative Contexts with Infants  

However, research thus far has not addressed infants’ perceptions of distributive 

justice surrounding resource distribution in cooperative contexts. Although there is a growing 
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body of evidence suggesting that infants both engage in (Ross & Lollis, 1987; Hay, 1979; 

Brownell & Carriger, 1990, 1991; Warneken, Chen & Tomasello, 2006; Warneken & 

Tomasello, 2007) and understand cooperative activities (Henderson & Woodward, 2011; 

Henderson, Wang, Eisenband-Matz & Woodward, 2013; Warneken & Tomasello, 2007). It is 

unknown whether infants expect cooperatively attained resources to be shared, and if so, 

whether they should be according to the principles of distributive justice. The findings of 

Sloane et al. (2012) provide some evidence that infants expect the fair allocation of resources 

in a third-party context when cooperation between two individuals is implied, however an 

open question remains whether the same can be said when infants view resources being 

divided between cooperation-recipients themselves.  

Taken together, adults and preschool aged children readily expect distributive justice 

in contexts that do not involve a third-party distributor, but it is unknown whether infants 

expect the same. Thus, the goal of the present research was to investigate whether these 

expectations emerge in infancy and the factors that might shape its development.  

Theories of Distributive Justice Development 

Evolutionary accounts. There are, of course, several possible candidate explanations 

that have been posed to account for the emergence of distributive justice expectations so early 

in development. From an evolutionary perspective, considerations of the fair sharing of 

resources is argued to result from adaptations that have evolved as a function of humans’ 

propensity to live in cooperative social groups. Researchers propose that in our evolutionary 

lineage, humans benefited from cooperating with others for survival, procreation and to 

acquire resources, thus small-group foraging and hunting situations were common 

(Tomasello, Melis, Tennie, Wyman, & Herrmann, 2012; Cosmides, Tooby, & Barkow, 1992; 

Henrich & Henrich, 2007; Tomasello, 2009). However, there are a myriad of ways in which 
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an individual could distribute cooperatively earned resources between themselves and their 

cooperative partner. Some examples include the following: they could give all the resources 

away to their partner, or divide the resources in a fair manner with their cooperative partner 

or keep all the resources for themselves. Thus, cooperating to forage or hunt food with others 

leaves open the risk that an individual may unfairly reap all the benefits of the cooperation. 

For example, your cooperative partner may turn out to be a slacker and free loader who made 

off with the spoils of the hunt. Given the apparent vulnerabilities that cooperation brings, a 

proposed mechanism to counteract costly cooperation is that of social evaluation and natural 

selection, specifically a selection of social partners (André & Baumard, 2011a, 2011b; 

Chiang, 2010; Tomasello et al., 2012; Cosmides et al., 1992; Henrich & Henrich, 2007; 

Tomasello, 2009; Baumard, André, & Sperber, 2013). To elaborate, a cooperative partner can 

evaluate when they, or another party, were cheated of their fair share of the spoils of the 

cooperation. They could also punish that individual or choose to find someone else to 

cooperate with in current and future social exchanges. Thus, within the evolutionary account, 

cooperative partners abide by principles of fair resource distribution to ensure they are 

selected for cooperation in future endeavors and to avoid punishment. Indeed, mutually 

beneficial cooperation is dependent upon an individual’s ability to predict future resources, 

and after working together to attain those resources, to share those resources with others 

(Tomasello, 2009).  

An innate moral core? A second explanation comes from the view that humans are 

born with fundamental capacities in certain domains. Within the core knowledge perspective, 

it is argued that we have innate systems for representing and understanding objects, actions, 

number and space (Spelke, 2004; Spelke & Kinzler, 2007). For example, it is argued that 

infants perceive objects within the same constraints that adults apply to objects (e.g., objects 

move as a whole), despite limited if not absent visual experience with objects (Spelke, 2000). 
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These capacities are maintained even in adulthood and serve as a foundation in which 

knowledge is built upon. Recently, a fifth domain of core knowledge has been theorised 

(Hamlin, 2013, 2014) largely in response to the growing number of studies which 

demonstrate that infants recognise social and moral interactions as young as three months of 

age (for a review, see Hamlin, 2013). The fifth core knowledge capacity offers that humans 

are born with an innate moral core. This perspective is advocated largely by Hamlin (2013, 

2014), who proposes that an innate moral core may have been an important part of human 

evolution. She argues that the propensity for moral evaluation may have emerged due to the 

co-evolution of cooperation and morality. Hamlin posits that individuals needed a mechanism 

by which they could evaluate if a cooperating partner was being fair and if they should work 

together with them in the future – the mechanism being moral evaluation.  

The innate moral core suggests that a fundamental underlying sensitivity to and 

proclivity for morality is present in the earliest stages of development (Hamlin, 2012, 2013; 

2014). Hamlin suggests that infants are keen observers of moral goodness, evaluation and 

retribution, and evidence for this view comes from studies demonstrating that infants as 

young as three months of age are capable of social evaluation. In these studies (for a review, 

see Hamlin, 2013), infants are typically presented with a familiarisation event in which a 

protagonist tried, but failed to open a plastic container housing a toy. Subsequently, infants 

view alternating test trials in which a helper helped the protagonist to open the container, and 

a hinderer jumped onto the container which slammed the lid shut. Infants are presented with 

the helper and the hinderer puppet and social evaluation is judged by their puppet preference. 

In a series of studies utilising this and variations of this paradigm, Hamlin and colleagues 

(Hamlin & Wynn, 2011; Hamlin et al., 2007; Hamlin, Wynn & Bloom, 2010; Kuhlmeier, 

Wynn & Bloom, 2003; Hamlin, Wynn, Bloom, & Mahajan, 2011) found that infants, as 

young as four and a half months of age, preferentially reached for the helper compared to the 
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hinderer puppet. Hamlin and colleagues adapted this paradigm to investigate if social 

evaluation could be achieved at three months of age (Hamlin & Wynn, 2011; Hamlin et al, 

2010), the authors found that 3-month-olds negatively evaluated individuals who hindered. 

Taken together, these results demonstrate that infants show empathetic concern for others 

who have been treated unfairly, and both evaluate and punish those who enact misgivings 

(but see Scarf, Imuta, Colombo, & Hayne, 2012 for contrasting findings and accounts, see 

also Hamlin, Wynn & Bloom, 2012 for a rebuttal). Due to the presence of social evaluative 

behaviours and perceptions at such a young age, these results have been taken to suggest that 

even in the absence of socialisation or moral experience, infants seem to show a moral sense, 

and thusly must be born with some innate moral capacities.  

Could distributive justice expectations be innate? In relation to the emergence of 

distributive justice concerns in infancy, evidence suggests that perceptions of equality and 

equity are present early in development. Researchers from the core knowledge stance would 

likely consider these findings as contributing support to the possibility that there is an innate 

predisposition towards morality. However, these studies also reveal that there are age-related 

changes in infants’ expectations of resource distribution. For example, 12-month-old infants 

do not show sensitivities to unfair distributions (Schmidt & Sommerville, 2011; Sommerville 

et al., 2013) and 10-month-olds do not show a preference for individuals to align with either 

fair or unfair distributors (Geraci & Surian, 2011). The presence of developmental change in 

infants’ expectations of fairness raises questions about the plausibility of an innate moral 

core, or whether expectations of distributive justice are a part of that innate core. Thus 

opening the door for investigations surrounding the role experience in infants’ everyday 

social world plays in their development.  

Socialisation and moral development. Although research suggests that infants 

demonstrate an affinity for socio-moral evaluation and fairness early in life, the findings do 
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not mean that these abilities are innate. An alternative explanation comes from the role of 

experience in infants’ early development. To illustrate, although some researchers have 

argued that hour-old infants’ ability to distinguish human faces is a result of innate face-

processing abilities (e.g., Bushnell, Sai, Mullin, 1989; Walton, Bower, & Bower, 1992; 

Pascalis, de Schonen, Morton, Deruelle, Fabre-Grenet, 1995). Others have argued that such 

findings can be accounted for by experience because, as soon as the infant comes into the 

world, they are exposed to faces (e.g., Nelson, 1999). Indeed, infants’ earliest experiences in 

their social world have been argued to play a critical role in several domains of their 

development (Bauer et al., 2006; Bauer & Mandler, 1989, see Bauer, 2011 for a review), for 

example, goal and action understanding (e.g., Needham, 2001; Sommerville et al., 2005).  

Given that children are exposed to their social environment immediately in life, 

experience may also play an important role in enculturating moral development. Proponents 

of socialisation perspectives view moral development as reliant on experience with parents 

and others in the child’s environment to help them to become moral beings (see Eisenberg, 

1998; Smetana, 1995, 1997, 1999; Smetana & Killen, 2008; Turiel, 2006 for reviews). 

Research finds that socialisation experiences, including maternal responsiveness and maternal 

approaches to resolving conflicts involving their child, are predictive of both children’s moral 

cognition and moral conduct (e.g., Dunn, Brown, & Maguire, 1995; Kochanska, 1991, 1995, 

1997; Kochanska & Thompson, 1997, Kochanska & Murray, 2000). For instance, mothers 

who take their child’s perspective into account when reasoning about conflicts, have children 

who are less likely to cheat and violate the rules of a ring-toss game (Kochanska, 1997, 

Kochanska & Murray, 2000).  

As children reach the second year of life, parents move away from physical 

intervention strategies concerning conflict (e.g., physically removing a toy from a child) to 

employing more verbal strategies, such as referring to the consequences of children’s actions 
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(Dunn & Munn, 1987). Parents’ increasing verbal guidance may elucidate ways of behaving 

which are socially/morally acceptable and desirable, including motivating children to be fair 

in their resource distribution behaviour. In fact, a bourgeoning number of studies have 

demonstrated the importance of parents’ conversations with their children on their children’s 

social-cognitive and moral outcomes (e.g., Callanan & Oakes, 1992; Wellman, 1990; 

Wellman & Lagattuta, 2004; Taumoepeau & Ruffman, 2006; Astington & Barriault, 2001; 

Turnbull, Carpendale & Racine, 2008;; Dunn Brown, & Beardsale, 1991; Zahn-Waxler, 

Radke-Yarrow & King 1979; Kochanska, Forman & Coy, 1999; Astington, & Gopnik, 1991). 

In one example of a classic study of naturalistic observation, Zahn-Waxler, Radke-Yarrow 

and King (1979) investigated the relationship between parent’s responses to their child’s 

conflict situations and children’s empathetic concern for others. The authors found that 

mothers who used more explanations which referenced emotions when explaining the 

consequences of their 1.5- to 2.5-year-old child’s actions, had children who were more likely 

to show reparative empathy-based responses towards others. For example, children were 

more likely to hug or pat a victim from whom the child had previously snatched a toy (Zahn-

Waxler et al., 1979 see also Kochanska et al., 1999). This study suggests that both the content 

and style of parents’ speech in real-life contexts which involve their child’s transgressions are 

important to children’s social-cognitive and moral outcomes.  

More recent experimental work examining the content and style of parents’ 

conversations with their children have employed storybook reading sessions (e.g., Symons, 

Peterson, Slaughter, Roche & Doyle, 2005; Taumoepeau & Ruffman, 2006, 2008; Ruffman, 

Slade & Crowe, 2002; de Rosnay, Pons, Harris & Morrell., 2004; Garner, Jones, Gaddy & 

Rennie, 1997; Laible, 2004). During storybook tasks, parents are asked to read a wordless 

picture book to their child in a manner that resembles as closely as possible how they would 

read to their child at home. Parents’ speech is then coded for type of content, with particular 
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attention paid to internal state content, such as emotions (e.g., happy, sad), desires (e.g., need, 

want), mental state talk (e.g., remember, imagine). Furthermore, parents’ speech style is 

coded for their use of statement utterances (e.g., he is sad), compared to parents’ use of 

explanations in which they provide more context behind the events in the story (e.g., he is sad 

because he had his favourite toy taken away) and their use of elicitations (e.g., why do you 

think he is sad?) in which parents question what the child thinks of the events in the story. 

The extant literature demonstrates the importance of explanation and elicitation styles of 

parents’ speech, parents’ use of elaborative styles of speech, in which they provide more 

detailed background to the events they read to their child and their use of elicitative styles of 

speech, in which they pose open ended questions to their child are found to be supportive of 

children’s memory (e.g., Fivush & Fromhoff, 1988) and social-cognitive outcomes (e.g., 

Laible, 2004; Laible & Thompson, 2000; Wellman & Lagattuta, 2004; Callanan & Oakes, 

1992). For example, Laible (2004) asked mothers to read a storybook to their 3- to 5-year-old 

children, about a boy who had an extremely bad day. Parents’ speech was subsequently coded 

for content and style, including parents’ use of elaboration. Laible reported that mothers who 

elaborated on the book’s emotional and moral themes had children who rated higher in 

emotion understanding and internalisation of rules.  

A number of studies also report that internal state and mental state content speech is 

predictive of infants’ and children’s social and emotion understanding. For instance, in a 

longitudinal study, Taumoepeau and Ruffman (2006, see also 2008) asked mothers to 

describe pictures to their 15-month-old infants, then parent and infant dyads were brought 

back to the lab when their infant turned 2 years of age. Taumoepeau et al. found that mothers’ 

use of internal state words, including their emphasis on emotion-laden content and mothers’ 

use of mental state words (e.g., references to remembering and thinking) were of particular 

significance. Both were predictive of their 2-year-olds own mental state language and ability 
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to recognise the emotions of others (see Brown & Dunn, 1991; Dunn et al., 1991; de Rosnay 

et al., 2004; Ruffman et al., 2002 for implications of parents’ internal mental state talk across 

a number of social-cognitive domains of children’s development).  

Demonstrations of relationships between socialisation factors and children’s social 

moral development support the proponents of socialisation perspectives’ view that children’s 

social milieus are critical to enculturating them with a sense of morality (of which distributive 

justice is one aspect) because they are creatures born with very little, if any, moral sense (e.g., 

Kohlberg, 1969; Piaget, 1932; Turiel, 2006 for reviews). Others argue that the social 

environment is essential to moral development because it provides opportunities for infants 

(who have an innate motivation to interact with others) to share experiences with others and, 

through these interactions, moral learnings (e.g., to share resources) are garnered (Paulus, 

2014a; Rheingold, 1982). Although the reasons why children’s social experiences play an 

important role in the development of their understanding of moral concerns remain unclear, 

proponents of the socialisation perspective do agree that socialisation plays an important role 

in children’s emerging sensitivities to morality.  

Studies have shown that several elements of parents’ socialisation practices are 

related to key facets of children’s moral development (see Eisenberg, 1998; Smetana, 1995, 

1997, 1999; Smetana & Killen, 2008; Turiel, 2006). However, very little is known about the 

role that parents’ socialisation practices play in children’s developing distributive justice 

expectations. Distributive justice involves considering the fairness of a division of resources. 

Decisions regarding what constitutes a fair division of resources requires children to have 

some degree of understanding of one’s own and others’ needs, emotions, intentions, and 

deservingness. For example, does the recipient deserve more resources because they are sad 

they have none, or did the recipient intentionally choose not to contribute to attaining the 

resources? One socialisation context that might play a particularly important role in shaping 
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these understandings is parent-child conversations. Such a possibility aligns well with the 

existing evidence demonstrating that parents’ speech plays an influential role in shaping 

children’s wider understanding of these social-cognitive and moral factors (e.g., Wellman & 

Lagattuta, 2004; Taumoepeau & Ruffman, 2006; Ruffman et al., 2002; Astington & 

Barriault, 2001; Turnbull, Carpendale & Racine, 2009; Astington, & Gopnik, 1991; Dunn et 

al., 1991). Whilst research has investigated parents’ conversations with their children and the 

association with several social and moral outcomes, the potential link between parent speech 

and another key aspect of moral development – distributive justice - has not yet been 

examined.  

Present Research 

In summary, adults and preschool aged children readily expect that resources should 

be divided according to the principles of distributive justice. Furthermore, they expect fair 

distribution in contexts that do not involve a third-party distributor and individuals must work 

together to attain resources and divide them amongst themselves. The emergence of 

distributive justice early in life raises the question of the extent to which interactions with 

parents may shape children’s decisions regarding how to distribute resources in a fair manner.  

The present body of work was conducted to investigate whether expectations of 

distributive justice in first-person contexts emerge in infancy and the factors that might shape 

the development of distributive justice expectations. In the first set of experiments (Chapter 

2), I examined whether infants expect individuals to share a resource that they attained 

cooperatively. To do this, I used a novel habituation paradigm modified from Henderson et 

al. (2011) to test if infants understood that a cooperatively attained toy should be shared 

between partners, and if that outcome was upheld when one partner seemingly became un-

cooperative. In the second set of experiments (Chapter 3), I tested whether 17.5-month-old 
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infants expect distributive justice in a first-person cooperative context. I developed a novel 

cooperative familiarisation paradigm, in which two puppets worked together to attain 

resources, and manipulated the amount of effortful contribution enacted by each puppet in 

order to test for infant’s sensitivity to both principles of equality and equity. In Chapter 4, I 

report the results of an experiment designed to test whether children’s distribution behaviour 

is associated with parental speech. I utilised a book-reading task to examine the content and 

style of parents’ speech when reading two books with distributive justice narratives in each 

storyline. The relationship between parents’ speech and children’s distribution behaviour was 

tested with a resource distribution task in which children were asked to distribute resources to 

the characters in the story. As a whole, this body of work sheds novel insights into the 

developing considerations of distributive justice in infancy and early childhood. Specifically, 

this thesis examines whether there are roots of distributive justice expectations within first-

person contexts in infancy, and whether one aspect of parent-child interactions; parents’ 

speech is associated with children’s distributive justice decisions.  
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Chapter 2 

We cooperated so… now what?: Infants expect cooperative partners to share resources 

Ying Wang and Annette M. E. Henderson 

This chapter has been submitted for publication 
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Introduction 

Cooperation is fundamental to our everyday lives and allows humans to function 

successfully in their social group (Tomasello, 1999; Tomasello, Kruger, & Ratner, 1993). 

Provided that we readily rely on our abilities to coordinate with others on some level or 

another, it is no surprise that infants engage in cooperative activities very early in life (e.g., 

Brownell & Carriger, 1990, 1991; Ross & Lollis, 1987; Warneken & Tomasello, 2007). 

Infants’ abilities to cooperate with others progress from engagement in simple cooperative 

social games, for example, rolling a ball back and forth (e.g., Ross & Lollis, 1987) to 

interacting with a partner on novel cooperative problem solving tasks (e.g., Brownell & 

Carriger, 1990; Ashley & Tomasello, 1998; Warneken, Chen & Tomasello, 2006).  

Further evidence suggests that infants not only engage in cooperative activities but 

also understand the shared goal nature underlying cooperative interactions. Infants’ 

understanding of the shared nature of cooperation has been demonstrated in observational 

(e.g., Warneken & Tomasello, 2007; Warneken, et al., 2006; Warneken, Grafenhain, & 

Tomasello, 2012) and visual attention (e.g., Henderson & Woodward, 2011; Henderson, 

Wang, Matz & Woodward, 2012; Fawcett & Gredebäck, 2013) paradigms. In one series of 

experiments, Henderson and Woodward (2011) habituated 14-month-old infants to an event 

in which two actors worked together to remove a toy from inside a box. The results suggest 

that 14-month-old infants interpreted the actions of both actors as being directed towards the 

attainment of a shared goal (i.e., the toy). Thus, research has demonstrated that by their 

second birthdays, infants can identify cooperative goals and correctly ascribe them to 

cooperative partners when their actions are causally related, however little is known about the 

extent to which they can form predictions surrounding the consequences of cooperative 

action. For example, it remains unclear whether infants expect cooperative partners to share 

the goal after it has been attained. The present research begins to fill this gap.  
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 Mutually beneficial cooperation is predicated on the idea that individuals work 

together to attain a shared goal and subsequently share the spoils of the cooperative 

interaction (Tomasello, Melis, Tennie, Wyman, & Herrmann, 2012; Cosmides, Tooby, & 

Barkow, 1992; Henrich & Henrich, 2007; Tomasello, 2009). Given that attaining a shared 

goal is the key purpose of cooperative action, cooperative partners should be able to assume 

that any cooperatively earned resources will be shared with their partner after each completes 

their role in the interaction (Tomasello, 2009). An open question is whether this expectation 

is present in the earliest stages of development. Two- and 3-year-old children will share 

resources equitably with their cooperative partner (Warneken, Lohse, Melis & Tomasello, 

2011; Ulber, Hamann & Tomasello, 2015) unless their partner violated the agreement to 

cooperate (Melis, Altrichter & Tomasello, 2013; Hamann, Bender & Tomasello, 2014). 

Although no studies have examined whether infants expect cooperatively attained resources 

to be shared, infants’ early sensitivity to sharing behaviour raises the possibility that they 

may. By 12 months of age, infants engage in first-hand sharing of food and toys with parents 

and familiar adults (Hay, 1979; Hay & Murray, 1982; Rheingold, Hay & West, 1976). Young 

infants also hold expectations that resources should be distributed fairly between two people 

by a third-party observer (Sommerville, Schmitt, Yun & Burns, 2013; Schmidt & 

Sommerville, 2011; Sloane, Baillargeon, & Premack, 2012; Meristo, Strid & Surian, 2015). 

Furthermore, 16-month-old infants expect a neutral character to approach an agent who was 

shown to share resources fairly compared to an agent who shared unfairly (Geraci & Surian, 

2011). Thus, infants are sensitive to the consequences of sharing behaviours; with the 

expectation that individuals align with those who are fair. Infants’ ability to engage in and 

understand both sharing and cooperative activities suggests that the expectation of sharing 

cooperatively earned resources may also be present in infancy.  
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In the present study, we extend this work by asking whether infants understand the 

consequences of cooperative activities. Specifically, do infants expect a cooperative partner 

to act fairly and share the goal with her partner, or act selfishly and keep it for herself? In 

Experiment 1, we ask whether infants expect cooperative partners to share the goal once it 

has been attained. To investigate this question, we habituated 14-month-old infants to a 

cooperative action sequence in which two actors worked together to remove a toy block from 

a box (paradigm modified from Henderson & Woodward, 2011). Infants were then shown 

two test events in which the actor who had removed the toy from the box in habituation 

reached for the toy and placed it either in front of herself (keep test trial), or in front of her 

cooperative partner (share test trial). Given that infants are sensitive to fair sharing behaviour 

(Sommerville, et al., 2013; Schmidt & Sommerville, 2011; Sloane, et al., 2012) and expect 

agents to approach an agent who shared resources fairly (Geraci & Surian, 2011), we 

hypothesized that infants would expect the toy-getter to share the toy and thus, look longer 

towards the test trial in which the toy-getter chose not to share with her partner (i.e., keep test 

trial). In Experiment 2, we ask whether infants always expect cooperative partners to share 

goals. Infants were shown the same habituation and test events as in Experiment 1 with one 

critical difference. When the toy-getter was playing with the shared goal, her cooperative 

partner snatched it away from her. If infants expect cooperative partners to always share the 

goal, then we expected that infants would look longer towards the test trial in which the toy-

getter did not share and kept the toy for herself. If however, infants revise their interpretation 

of the cooperative event in light of the box-opener’s uncooperative actions, we expected that 

infants would not expect the toy-getter to share the toy and thus, look longer towards the 

share test trial. These experiments provide the first investigation of the predictions that 

infants form about the consequences of cooperative action.  
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Experiment 1  

Method 

 Participants. Twenty full-term 14-month-old infants (10 males, mean age = 14 

months and 8 days, range = 13 months and 11 days to 14 months and 28 days) exposed to 

English at least 50% of the time participated. Participants were recruited from a database of 

families whom registered their interest in infant development studies. Parents reported their 

infants as belonging to the following ethnic groups: New Zealand European (n = 13) or New 

Zealand European and one other ethnic group (n =7). Thirteen additional infants were tested 

but excluded from the final sample due to infants looking less than 0.5 seconds on test trials 

(n = 5), more than 2 minutes elapsed between test trials (n = 1), technical error (n = 3), 

experimenter error (n = 3) or because the total duration of time the infant looked towards the 

test trials was greater than three standard deviations above the sample mean (n = 1). Parents 

received a $10 gift voucher, a parking exit ticket, and infants received a small toy as 

reimbursement for their participation.  

Procedure. After parents were told about the study and infants had sufficient time 

“warming-up” to the experimenter, infants were taken to the experimental room where they 

were seated comfortably on their parent’s lap. A 42-inch LCD TV screen was positioned on a 

TV stand approximately 150 cm away from the infant. A Canon Legria HV40 video 

camcorder was placed below the TV, concealed with a piece of black cloth. Video feed from 

the camcorder of the infant’s face was projected via an HDMI cable on a 20-inch Dell 

monitor located in an adjacent room. A coder who was blind to habituation and test trials 

used this monitor to code the session; infants’ visual attention was calculated using the 

software jHab (Casstevens, 2007).  
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 Introduction, habituation and familiarisation trials. To introduce infants to 

the actors in the video, infants were first shown a video of two female actors playing with 

some toys. Infants were then repeatedly shown a habituation video in which the two actors sat 

side-by-side behind a table. Resting on the table was a transparent box (21 cm x 21 cm x 16 

cm) with a lid; inside the box was a yellow toy block (10 cm x 10 cm x 9 cm). The actors 

completed the following event sequence: (1) the two actors (i.e., the ‘box-opener’ and the 

‘toy-getter’) greeted the infant and each other, (2) the box-opener grasped and opened the 

box, (3) both actors smiled at each other, (3) the toy-getter retrieved the toy block, placed it 

onto the table in front of her, and interacted with the toy by moving it side-to-side, (4) both 

actors smiled at each other, (5) the box-opener closed the box, and (6) both actors smiled at 

each other one last time before looking down at the object in front of them.  

The habituation video was repeated until the infant’s total looking time across three 

consecutive trials fell below half of the infant’s total looking time on the first three 

habituation trials. Once this criterion had been met, or if 14 habituation trials had elapsed, 

infants were shown the habituation event one last time (baseline). Infants were then shown a 

video to familiarize them to the set up for the test phase (familiarization trial). In this video, 

the toy is situated on the centre of the table between the two actors. The actors greeted the 

infant and the toy-getter asked, “Where is it? Where did it go?” and then both actors looked 

down at their laps.  

Test trials. Infants were shown two test events in which the toy-getter (from 

habituation) grasped the toy and either placed it in front of herself (keep trial) or placed it in 

front of the box-opener from habituation (share trial). 

For all habituation, baseline, familiarisation and test trials, the videos froze on the 

final frame until the infant looked away for more than 2 seconds or 120s had elapsed.  
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Figure 1. Habituation event used in Experiment 1 (Panel A), habituation event used in 

Experiment 2 (Panel B) and test events used in both Experiment 1 and 2 (Panel C). 

 

Counterbalancing and reliability coding. The side on which the actors sat (and thus 

the side on which the box and toy ended during habituation) and the first test trial were 

counterbalanced across participants. As two of our videos were corrupt, a second coder 

completed offline reliability coding of the test trials for 18 (out of 20) participants (agreement 

= 92%). A Fisher’s exact test revealed that the direction of disagreements on the test trials 

were unsystematic across either test trial type (Fisher’s Exact Test, p = 1, two-tailed). 
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Results and Discussion 

A preliminary analysis revealed that infants had sufficient exposure to the habituation 

events. As expected, infants’ total looking time towards the final three habituation trials was 

significantly lower than their total looking time towards the first three habituation trials t(19) = 

10.69, p < .001, Cohen’s d = 1.82, r = .67 (see Table 1).  

Table 1. Infants’ Looking Time in Seconds (±SE) During Each Phase of Experiments 1 and 2  

 Habituation Baseline Familiarization Test Trial 

 First 3 Last 3   Share Keep 

Experiment 1 33.21  

(3.17)  

12.42 

(1.75) 

7.14  

(1.67)  

12.58       

(1.78)  

7.72 

(1.19)  

12.71 

(2.07)  

Experiment 2 42.15  

(5.35)  

17.77 

(2.19)  

7.17  

(1.79)  

11.86       

(1.54)  

9.64 

(1.65)  

10.21 

(2.15)  

 

Focal analyses examined whether infants’ looking time towards each test trial would 

differ depending on which trial they viewed (i.e., keep or share trial). We hypothesised that if 

infants expect two actors who worked together to attain a goal to subsequently share that 

goal, infants would look longer towards the keep test trial (i.e., when the toy-getter kept the 

toy for herself) than they would the share test trial (i.e., when the toy-getter shared the toy 

with the other actor). To investigate this question, a 2 (test trial type: keep, share) x 2 (first 

test trial: keep, share) repeated measures ANOVA with test trial type as the within-subjects 

factor was conducted. The analysis revealed a significant main effect of test trial type, F(1,18) 

= 4.85, p < .05, η2partial = 0.21 and no other significant effects. Infants looked significantly 

longer towards the keep test trial than they did towards the share test trial (see Table 1). This 

result was further confirmed by a Wilcoxon signed-ranks comparison revealing that 14 out of 
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20 infants looked longer towards the keep test trial (Z = -2.09, p = .04). The results of 

Experiment 1 suggest that 14-month-old infants expect that a cooperative goal should be 

shared between the two partners who worked together to attain the goal, and not kept by only 

one partner.  

Past research has demonstrated that 2- and 3-year-olds expect cooperatively earned 

resources to be shared between partners (Warneken, et al., 2011; Ulber, et al., 2015); our 

findings suggest that these expectations are present in infancy. We assert that 14-month-

infants in this experiment attended to the cooperative nature of the habituation event and, at 

test, expected the toy-getter to share the cooperative goal with her partner because she 

worked with her to attain the goal. However, these findings do not rule out the alternative 

explanation that infants simply expect individuals to share a limited resource with other 

individuals who are in their close proximity, regardless of whether the other individual had 

been a cooperative partner. Given that infants’ own sharing behaviours emerge by 12 months 

of age (Hay, 1979; Rheingold et al., 1976) and that infants show a strong preference for 

equitable sharing of resources in non-cooperative contexts (Sommerville, et al., 2013; 

Schmidt & Sommerville, 2011; Sloane, et al., 2012), infants may expect all individuals to 

share regardless of whether they contributed to the attainment of the shared goal. Experiment 

2 was conducted to rule out this possibility.  

    Experiment 2  

 A second experiment was conducted to investigate whether infants’ expectation that 

cooperative partners should share the toy was due to an assumption that cooperative partners 

should share the goal they attained together, or due to an assumption that individuals should 

always share resources. Infants were shown the same habituation event as in Experiment 1 

with one exception. While the toy-getter was playing with the toy after both actors had 
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cooperated to attain it, the box-opener suddenly reached over and snatched the toy away from 

the toy-getter. Thus, one partner seemingly becomes uncooperative. Infants were shown the 

same test events as above. If the results of Experiment 1 are because infants simply expect 

that all individuals should share resources with others, then infants in this experiment should 

also look longer towards the keep test trial (i.e., when the toy-getter keeps the toy for herself).  

Method 

Participants. Twenty full-term infants exposed to English at least 50% of the time 

participated in this experiment (10 males, mean age = 14 months and 7 days; range = 13 

months, 16 days to 15 months, 12 days). Parents reported their infants as belonging to the 

following ethnic groups: New Zealand European (n = 15), Asian (n = 1), Maori and Nuiean 

(n = 1) or New Zealand European and one other ethnic group (n = 3). Three additional infants 

were tested but excluded from the final sample due to the session ending early as a result of 

infant distress (n = 1), more than 2 minutes elapsed between test trials (n = 1), or 

experimenter error (n = 1). Families were recruited and reimbursed in the same manner as in 

Experiment 1. 

Procedure. The procedure was nearly identical to that of Experiment 1 with key 

differences in the habituation video sequence. When the toy-getter was interacting with the 

toy (after removing it from the box) the box-opener reached over and snatched the toy from 

the toy-getter. Thus, instead of smiling at each other, in response to this the toy-getter 

frowned slightly with her hands open-palmed on the table, whilst the box-opener interacted 

with the toy. Unlike in Experiment 1 in which the action sequence ended with an object 

placed in front of each actor, the snatching event resulted in both actors looking down at the 

toy. Infants viewed identical test events to those shown in Experiment 1 and all factors were 

counterbalanced in the same manner as in Experiment 1. 
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A second coder completed offline reliability coding for all sessions (agreement = 93% 

of the test trials). The distribution of disagreements was unsystematic across both test trial 

types (Fisher’s Exact Test, p = 1, two-tailed). 

Results and Discussion 

Infants’ looking time towards the final three habituation trials was significantly lower 

than their total looking time towards the first three habituation trials, t(19) = 5.78, p < .001, 

Cohen’s d = 1.33, r = .55. Of main interest, was whether infants expect two actors who 

worked together to attain a goal to always share that goal, or whether they revise their 

expectation when one of the cooperative partners acts uncooperatively. To investigate this 

question, we conducted a 2 (test trial type: keep, share) x 2 (first test: keep, share) repeated 

measures ANOVA with test trial type as the within-groups factor. No significant effects were 

found; infants did not look reliably longer towards either test trial, (F(1,18) < 1) (see Table 1). 

Wilcoxon signed-ranks comparisons showed that 11 out of 20 infants looked longer towards 

the keep test trial (Z = -.15, p > .05). These results suggest that infants who were shown the 

box-opener snatching the shared goal from the toy-getter did not expect the toy-getter to 

subsequently share the toy or keep it for herself. Thus, infants do not always expect 

individuals to share resources. 

General Discussion 

Given the importance of cooperation to human societies, it is not surprising that an 

understanding of and engagement in cooperative activities emerges early in life (e.g., 

Brownell & Carriger, 1990, 1991; Fawcett & Gredebäck, 2013; Henderson & Woodward, 

2011; Ross & Lollis, 1987; Warneken & Tomasello, 2007). However, little is known about 

the expectations infants hold about the consequences of cooperative action. The current 

research investigated whether infants expect cooperative partners to share the goal once it has 
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been attained. Fourteen-month-old infants were habituated to an event in which two actors 

worked together to remove a toy from inside a box. Infants were then shown test events in 

which the toy-getter either shared the toy with her partner or kept the toy for herself. In 

Experiment 1, infants’ increased attention towards the keep trial suggests that 14-month-olds 

expect cooperatively attained goals to be shared. Critically however, Experiment 2 revealed 

that infants do not expect the cooperative goal to be shared if one partner becomes 

uncooperative during the interaction. That is, infants do not expect cooperative partners to 

always share goals, especially not in a circumstance in which one partner unfairly snatched 

the goal for themselves. Taken together, these findings provide evidence that a sensitivity to 

the consequences of cooperation arises early in development. 

The current study findings extend past research investigating infants’ understanding 

of cooperation (e.g., Henderson & Woodward, 2011) by demonstrating that infants not only 

perceive the shared goal nature of cooperative interactions, they also hold expectations about 

the consequences of these interactions. In particular, infants expect different consequences 

when cooperative partners are shown to act in cooperative or uncooperative ways (i.e., 

snatching the shared-goal for themselves). Previous findings suggested that it is not until 

children have had their second birthdays that they reliably share resources with their 

cooperative partner (Ulber, et al., 2015). Our findings suggest that infants do however have 

expectations about sharing in third-party cooperative contexts. This aligns with the evidence 

suggesting that infants understand the shared nature of third-party cooperative interactions 

before they reliably engage in similar activities (Henderson & Woodward, 2011).    

The findings of the current study extend the existing research on infants’ expectations 

surrounding sharing. Previous research investigating infants’ expectations of fair resource 

sharing (e.g., Meristo, et al., 2015; Schmidt & Sommerville, 2011; Sloane, et al., 2012) 

demonstrate that infants expect resources to be shared in an equitable manner between agents. 
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Our results are consistent with these findings and extend this work by demonstrating that 

expectations around sharing exist across different contexts. We are currently investigating 

whether infants are sensitive to variation in resource distribution in cooperative contexts in 

which the effort may not be equal (Wang & Henderson, 2015, March).  

An interesting question is how the infants in our study perceived the sharing and 

keeping events. Past research demonstrates that infants are attuned to representing events 

involving the transfer of resources between agents. Tatone, Geraci and Csibra (2015) showed 

12-month-old infants perceptually similar events of giving and taking of resources. The 

authors found that 12-month-old infants represented a giving event in which one agent gives 

a toy to another agent as a distinct social interaction; when infants viewed the giving, but not 

the taking event, they identified the agents who engaged in the resource exchange. In the 

context of the current study, one possibility may be that infants did not perceive the sharing 

of the cooperative goal as being an intrinsic consequence of cooperation, rather, infants may 

have expected the toy-getter to share the cooperative goal during test trials because they 

simply represented the share-trial as an inherent social interaction in itself. That is, infants 

held expectations about how the toy should be shared between two agents without having 

attended to the cooperation habituation sequence shown before the test event. Although this 

possibility could account for the findings of Experiment 1, the results of Experiment 2 rule 

out this possibility. If infants simply viewed sharing events as a social interaction in itself, 

then infants would have found the same pattern of results in Experiment 2. As this was not 

the case, we assert that infants in the current study attended to the cooperative context and 

expected divergent consequences based on the actors’ actions during habituation.  

The divergent findings from Experiment 1 and 2 suggest that infants attended to the 

events that occurred during habituation, however, we cannot discern if infants specifically 

expect sharing to occur after two actors are shown to cooperate to attain a goal, or if infants 
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expect sharing to occur after two actors have been shown to emote positively towards each 

other. In Experiment 1, the habituation trials ended after the actors smiled towards each other, 

in the habituation trials of Experiment 2 however, the actor who had the toy snatched from 

her hands is shown to emote negatively (i.e., frown). One possibility is that infants treated the 

emotional tone at the end of each habituation sequence and, not the cooperative context, as 

the basis of whether the toy-getter should share the toy or keep it for herself. That is, the 

results of the present study could  potentially be explained by infants holding an expectation 

that people should share toys with those they emote positively (not negatively) towards. To 

firstly, exclude this possibility, and secondly, to be confident that the results of our 

experiments reflect infants’ expectations that individuals should share a goal after they have 

cooperated with another to attain it, we are currently conducting a control condition in which 

there is no cooperation between the two actors. Specifically, in this control condition, the 

actors emote positively towards one another, but their actions are not cooperative or even 

causally related to the goal. The findings of this control condition will allow us to establish if 

it is truly cooperation or the emotional tone of the events that give rise to infants’ 

expectations of sharing the toy.  

The present research raises the question of whether infants hold expectations about 

other consequences of cooperation. Infants’ sensitivity to situations in which actors have 

behaved prosocially or antisocially in non-cooperative contexts provides evidence suggesting 

that infants may be sensitive to at least one other consequence: how other agents would 

regard the non-cooperative partner. Research suggests that infants expect a neutral agent to 

approach an agent who shared fairly (Geraci & Surian, 2011) or helped them in the past 

(Kuhlmeier, Wynn & Bloom, 2003). We have shown that infants do not expect agents to 

share resources if one agent has acted uncooperatively, an open question is whether infants 

expect a third-party to show a preference for cooperating with one partner over the other.  
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Our findings demonstrate that 14-month-old infants are sensitive to the consequences 

of cooperative action. These findings are consistent with previous work with older children 

demonstrating that, children will share resources with cooperative partners (e.g., Ulber, et al., 

2015), but extend this work by showing the emergence of these expectations in infancy. 

These findings suggest that infants’ early developing understanding of cooperation includes 

expectations surrounding the consequences of cooperation. These early developing 

expectations may play a foundational role in guiding infants’ own actions as they hone their 

skills at cooperating with the other members of their social world. 

Chapter 2 – Thesis Interim Summary 

Taken together, the findings reported in Chapter 2 demonstrate that 14-month-old 

infants expect cooperating individuals to share a jointly attained resource. In contrast, 14-

month-old infants do not expect individuals to share a jointly attained resource if one of the 

individuals snatched the goal away from the other after it had been attained. Thus, the results 

of Chapter 2 provide evidence that, by 14 months, infants perceive one key aspect of fairness; 

that individuals are expected to share a resource with their cooperative partner. Chapter 3 

builds on this finding by testing whether slightly older infants’ expectations surrounding the 

fair division of resources are in line with two principles of distributive justice; equality and 

equity. 
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Chapter 3 

Just rewards: 17-month-old infants expect distributive justice in a first party context 

Ying Wang and Annette M. E. Henderson 

This chapter has been submitted for publication 
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Introduction 

In our everyday interactions, humans expect distributive justice - that resources will 

be distributed in a fair manner. Resources are deemed to be distributed fairly if they are 

divided according to the principles of equality or equity (Adams, 1965; Cohen, 1987; Cook & 

Hegtvedt, 1983; Deutsch, 1975, 1985, 1986). The principle of equality ensures that resources 

are distributed equally among all recipients. The principle of equity suggests that resources 

are distributed according to the amount of input (effortful contribution and productivity) an 

individual contributed to attain the outputs (resources). In general, people will regard a 

distribution as fair when there is proportionality between inputs and outputs (Adams, 1965).   

Pioneer studies with adult populations demonstrate that adults adhere to the 

expectations of distributive justice (e.g., Greenberg, 1978, 1988; Leventhal, Allen & 

Kemelgor, 1969). These investigations typically utilize economic games, such as ultimatum 

games in which two individuals must agree on a fair distribution of resources for both to 

receive rewards. In such games, adults have been shown to push aside rational offers in 

favour of offers which the other player could interpret as being fair and just even if the 

behaviour decreases the overall resources a player could keep for themselves (Camerer, 2003; 

Güth, Schmittberger, Schwarze, 1983). Studies examining adults’ preferences for distributive 

justice have also been conducted in more naturalistic settings (e.g., with employees), the vast 

majority of this research reports that the principle of equity guides participants’ preferences 

and expectations of monetary share (e.g., Greenberg, 1978, 1988; Leventhal, et al., 1969). 

Interestingly, to re-equivocate equitable outcomes, employees have been shown to avoid 

getting more resources than they deserved (Adams, 1963). These findings, and others (for 

reviews, see Colquitt, Conlon, Wesson, Porter & Ng, 2001; Skitka & Wisneski, 2012; 

Greenberg & Cohen, 1982), demonstrate that adults generally prefer and expect resources to 
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be distributed based on how equitable the division of labour in a particular task is (see also 

Cohen, 1987; Cook & Hegtvedt, 1983; Deutsch, 1975, 1986; Miller, 1992; Wagstaff, 1994).  

Given the critical role that expectations of distributive justice play in adults’ everyday 

endeavours, it comes as no surprise that expectations of distributive justice emerge well 

before adulthood. Indeed, a growing body of evidence suggests that this balance is attained 

quite early in life. As with the adult studies, most of the work investigating the developmental 

trajectory of resource distribution decisions have relied on the use of economic games in 

which children are assigned either to the role of the proposer or responder. For example, in 

dictator game experiments with children, the proposer is given a specific number of resources 

(e.g., sweets) and is instructed to divide the resources between themselves and the responder, 

typically another child, who must accept any offer that has been proposed.  Conversely, in 

ultimatum game experiments with children, when the proposer offers a specific number of 

resources, the responder chooses to either accept the offer or reject the offer, in which case, if 

the responder rejects, both children receive nothing. The results of economic game studies 

with children align with classic theories surrounding distributive justice in childhood 

(Damon, 1975; Hook & Cook, 1979), which describe children’s development of distributive 

justice as following a stage-like progression. Early in their development, children 

demonstrate a self-serving bias evidenced by preschool-aged children being more likely to 

keep sweets for themselves than to give sweets to another child (Blake & Rand, 2010; Rochat 

et al., 2009; see also Brownell, Svetlova & Nichols, 2009; Fehr, Bernhard & Rockenbach, 

2008; Moore, 2009). By 7 years of age, children shift to a preference for equality; they are 

more likely to divide resources equally (Benenson, Pascoe & Radmore, 2007; Smith Blake & 

Harris, 2013) or choose an equal division option (Fehr et al., 2008; Moore, 2009). It is not 

until later in childhood that children demonstrate a reliable tendency to engage in equity and 

contribution-based proportional resource distribution (Almås, Cappelen, Sørensen, & 
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Tungodden, 2010; Damon, 1977; Gummerum, Keller, Takezawa & Mata, 2008; Gummerum, 

Hanoch, Keller, Parsons & Hummel, 2010; Hook and Cook, 1979; Kienbaum & Wilkening, 

2009; Lerner, 1974). To illustrate, 14-year-old proposers who kept more resources for 

themselves reasoned that they did so because they viewed the decision making process to 

require more effortful contribution than the role of the responder (Gummerum et al., 2008). 

Together, the above evidence suggests that children are not sensitive to distributive justice 

until later in childhood.  

However, this view of young children as selfish and not considerate of distributive 

justice contexts has recently been called into question by research utilizing third-party 

resource distribution tasks with pre-schoolers (e.g., Baumard, Mascaro & Chevallier, 2012; 

Ng, Heyman & Barner, 2011; Olson & Spelke, 2008) and research investigating the extent to 

which infants understand the principles of distributive justice by means of visual attention 

measures (Geraci & Surian, 2011; Schmidt & Sommerville, 2011; Sloane, Baillargeon, & 

Premack, 2012; Sommerville, Schmidt, Yun, & Burns, 2013; Meristo & Surian, 2013; 

Meristo, Strid & Surian, 2016). In one such study, 15-month-old infants who viewed a 

violation of expectation paradigm showing a distributor dividing cookies between two 

recipients, looked longer on trials in which the recipients attained unequal distributions of 

cookies compared to equal distributions (Schmidt & Sommerville, 2011). Further, 16-, but 

not 10-, month-old infants looked longer towards a neutral character who approached an 

agent who was shown to be a fair distributor compared to when the neutral character 

approached an unfair distributor (Geraci & Surian, 2011). Thus, by 16 months of age, infants 

seem to expect resources to be divided equally between recipients and that agents should 

align with individuals who have previously been shown to distribute resources in this manner. 

Together, these studies suggest that infants are sensitive to contexts in which resource 

distributions violate the rules of equality well before their second birthday.  
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Recent evidence examining third-party distribution has also sought to test whether 

infants are sensitive to equity in resource distributions. That is, whether infants consider the 

relative contributions performed by recipients towards those resources when forming 

expectations of fair distribution. This evidence comes from the only known study that has 

examined the role of contribution in expectations of fairness in children younger than 3 years 

of age (Sloane et al., 2012). In this study, 21-month-olds were familiarized to an event in 

which a distributor informed two recipients that they would receive stickers if they tidied up 

their toys. One group of infants were shown an event in which both recipients did an equal 

amount of work (i.e., each tidied up half of the toys) and, another group of infants were 

shown an event in which one of the recipients did all of the work (i.e., one person tidied up 

all of the toys). In the subsequent test trials, the distributor dispensed an even number of 

stickers to both recipients. The results revealed that infants who had seen only one actor tidy 

up the toys looked longer towards the equal distribution than did infants who had seen both 

actors tidy up the toys (Sloane et al., 2012). Thus, by 21 months, infants expect a third-party 

to distribute rewards based on the contribution of each individual toward goal completion.  

The findings reported by Sloane et al. (2012) suggest that a sensitivity to distributive 

justice is in place by 21 months of age, at least in a context in which a distributor chooses 

how many resources to give to each recipient. While these findings align well with situations 

infants may experience in their everyday lives, in which his/her mum must divide resources 

between the infant and another individual (e.g., his/her sibling), they do not address how 

infants might view situations in which they themselves are required to divide resources with 

another individual. It is an open question as to whether infants would apply the principles of 

distributive justice to first-person contexts in which individuals are required to distribute 

attained resources amongst themselves. To fill this important gap, we developed a novel 

paradigm in which infants were familiarized to two puppets who worked together to attain a 
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shared goal (i.e., a jar of sweets) to test whether infants are sensitive to equality and equity in 

a first-person context. A cooperative event provides the ideal context to examine expectations 

of fairness when individuals are required to divide resources between themselves because the 

concerned parties have coordinated their own individual actions with each other to attain the 

resources in question. Thus, the expectation that fairness norms will be abided by is likely to 

be particularly strong in cooperative contexts.  

Both adults (Adams & Rosenbaum, 1962; Adams & Jacobsen, 1964; Lawler, 1968a; 

1968b; Lawler, Koplin, Young, & Fadem, 1968; Leventhal et al., 1969) and children seem to 

be particularly concerned with distributive justice in cooperative contexts. Adults have been 

shown to re-equivocate resources if cooperative partners are not rewarded in a fair manner 

(e.g., Leventhal, Weiss & Long, 1969). The same behaviour is evident in 3.5-year-old 

children who have cooperated with a same-aged peer (Hamann, Bender & Tomasello, 2014). 

To illustrate, Hamann et al. manipulated the work required by peers to attain a shared goal 

and the number of resources received by each child to test whether children’s expectations 

about resource distribution are equity-based. In the deserving condition, the child who 

expended more effort received more marbles whereas in the underserving condition, the child 

who expended less effort received more marbles. The results revealed that children in the 

deserving condition were more likely to keep the marbles that they received for themselves. 

In contrast, children in the undeserving condition were more likely to share the marbles with 

their peer who had expended more effort (see also Melis, Altricter & Tomasello, 2013; Ulber, 

Hamann & Tomasello, 2015). Critically, these results were only evident in the cooperation 

condition and not when the two children worked on separate tasks at the same time.  

Together, the existing evidence suggests that, by 3 years of age, children appreciate 

the rules of distributive justice. Three-year-olds act to restore equity in cooperative contexts 

in which they have been actively involved in attaining resources and are not deserving of the 
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rewards they have received, this is the case even when they have been over-rewarded. 

Cooperative contexts may serve to foster children’s developing equity understanding chiefly 

because when children cooperate with a partner, their interaction towards joint resources may 

highlight any differences in the proportion of work or effort contributed towards that goal by 

cooperating peers (Hamann, et al., 2014). Therefore, using a cooperative context to 

investigate infants’ early perceptions of distributive justice is valuable because the context 

provides a comparison of the work completed by two individuals, and a large body of 

research now demonstrates that infants understand (Gräfenhain, Behne, Carpenter, & 

Tomasello, 2009; Henderson & Woodward, 2011; Henderson, Wang, Matz & Woodward, 

2013; Ross & Lollis, 1987; Warneken, Chen & Tomasello, 2006; Warneken & Tomasello, 

2007) these contexts and also engage in cooperative actions themselves (Brownell & 

Carriger, 1990; Eckerman & Didow, 1989; Hay, 1979; Ross & Lollis, 1987; Warneken et al., 

2006; Warneken & Tomasello, 2007).  

The three experiments reported here examine whether infants expect individuals to 

abide by the equality and equity principles of distributive justice when distributing resources 

amongst themselves. To investigate this question, we employed a novel visual attention 

paradigm in which infants were familiarized to two puppets who worked together to attain 

resources and were then later given the opportunity to distribute the resources amongst 

themselves. We chose a cooperative context to test for infants’ expectations of equity because 

we believed that such contexts highlight discrepancies in the amount of work and effort 

contributed by each cooperative partner. Thus, if infants are sensitive to equity and equality 

in first person contexts, we expected that a cooperative context would be the ideal context to 

elicit such a sensitivity.  
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We first tested whether infants expect individuals to distribute resources according to 

the principle of equality in Experiment 1 by familiarizing 17-month-olds to a video event in 

which two puppets worked together to attain a bowl of sweets. Importantly, each puppet 

completed the same number of actions to attain the sweets. Infants were then shown one of 

two test events in which the two puppets divided the sweets either equally or unequally 

between themselves. In line with past work in third-party contexts suggesting that infants 

expect resources to be distributed equally by a distributor (Geraci & Surian, 2011; Schmidt & 

Sommerville, 2011; Sloane et al., 2012; Sommerville et al., 2013; Meristo et al, 2015), we 

expected infants in the unequal condition to look longer at the test events compared to infants 

in the equal condition. In Experiment 2 we test whether infants expect resources to be 

distributed according to equity by familiarizing 17.5-month-olds to a video sequence similar 

to that of Experiment 1 with one critical difference; one puppet completed a greater number 

of actions to attain the sweets and thus, seemingly enacted more effort than did the other 

puppet. Infants were then shown one of three test events: 1) the puppet who contributed more 

during familiarization took more sweets for himself (i.e., fair condition), 2) the puppet who 

contributed more during familiarization took less sweets for himself (i.e., unfair condition), 

and 3) the puppets took the same number of sweets (i.e., unfair but equal condition). If infants 

are sensitive to the principle of equity, we expected infants in both unfair conditions to look 

longer towards the test trials than the infants in the fair condition. In Experiment 3, we rule 

out a critical alternative explanation for our findings and demonstrate that infants’ 

performance in Experiments 1 and 2 is not simply a result of a sensitivity to contexts that 

match. To our knowledge this is the first systematic investigation of the presence of 

expectations of two of the core principles of distributive justice – equity and equality - in 

children younger than 21 months of age.  
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Experiment 1 

Method 

Participants. Thirty-six full-term infants (18 males, mean age = 17 months, 13 days; 

range = 16 months, 6 days to 18 months, 28 days) living in a big city in New Zealand (NZ) 

were recruited from a database of families between December 2012 and August 2013. These 

families had previously registered their interest in participating in infant development studies. 

Infants were randomly assigned to one of two conditions: the fair condition (n = 18, 9 males; 

mean age = 17 months, 15 days) and the unfair condition (n = 18, 9 males; mean age = 17 

months, 6 days). Parents reported their infants as belonging to the following ethnic groups: 

NZ European (n = 24), other European (n = 1), Asian (n = 5) or more than one ethnic group 

(n = 6). Families were of mixed socio-economic backgrounds, with 20% of the sample 

coming from the most deprived suburbs and 30% coming from the least deprived suburbs 

according to NZ’s socioeconomic deprivation indices. An additional 11 infants participated, 

but were excluded from the final sample due to the session ending early as the infant became 

too distressed (n = 5) or because the total duration of time that an infant looked towards the 

test trials was greater than four standard deviations above the condition mean (n = 6).  Parents 

received free parking and a $10 gift voucher and infants received a small prize for their 

participation. 

Procedure. After completing consent and warm-up procedures, the parent and infant 

were taken to the testing room for the experimental session. In this room, infants were seated 

on their parent’s lap, positioned approximately 150 cm from a white screen on which the 

familiarization and test events were projected. To enable online and offline coding of infants’ 

visual attention, a Canon Legria HV40 camcorder was aimed towards the infant’s face and 

concealed below the screen. An HDMI cable connected to the camcorder allowed for live-
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feed of the infant to a 20-inch Dell computer monitor located in an adjacent room, where a 

coder blind to the infant’s condition and trial type coded the session and the software, jHab 

(Casstevens, 2007), was used to calculate the looking times. All infants participated in two 

phases: familiarization and test. To reduce the likelihood of background noises in the lab 

disrupting the infant, a piece of classical music played softly in the background during both 

phases. Parents were asked not to interact with their infant while the videos were playing. 

Familiarization. Infants in both conditions were shown the same familiarization 

video sequence. First, infants were shown a video clip introducing a koala-bear and a 

kangaroo puppet. Infants were then shown a video clip in which the puppets enacted the 

following action sequence (see Figure 1. Panel A): (1) the puppets noticed a jar containing a 

bowl of sweets on top of a shelf, (2) the puppets attempted to retrieve the jar, but were 

unsuccessful as neither could reach it, (3) the puppets then looked towards six stacking cups 

on the floor beside them, (4) the puppets alternated their gaze towards each other and the 

cups, (5) the puppets took turns stacking each cup to make a tower high enough to reach the 

jar, (7) after the last cup had been placed atop the tower, one puppet used the cup steps to 

retrieve the jar and placed it on the floor in between him and the other puppet, and (8) the 

puppets celebrated the receipt of the jar by jumping up and down. The clip ended with both 

puppets looking towards the front of the stage (i.e., at the infant). The video paused on this 

final frame until the infant looked away for 2 seconds, or 120 seconds elapsed. Infants were 

shown this 204-second familiarization sequence three times. The number of familiarization 

videos was determined after pilot testing indicated that infants became too bored or distressed 

if shown 4 (or more) trials. Critically, the contribution by each puppet in this sequence was 

the same; they took an equal number of turns to stack the cups to retrieve the jar of sweets. 
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Figure 1. Familiarisation event and final frame for the fair and unfair test events used in 
Experiment 1 (Panel A). The familiarisation event and final frame for the fair, unfair and 
unfair but equal test events used in Experiment 2 (Panel B). The familiarisation event and 
final frame for the unfair test event used in Experiment 3 (Panel C). 
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Test. Infants were then shown a video clip in which each puppet approached the jar, 

collected some sweets, and dropped their sweets one-by-one on the table in front of them. 

Infants in the fair condition were shown test events in which each puppet collected three 

sweets. Infants in the unfair condition were shown test events in which the puppets collected 

an unequal number of sweets (i.e., one puppet collected two, the other collected four) (see 

Figure 1, Panel A). After both puppets collected their sweets, the video paused on the last 

frame in which both puppets looked towards the infant, until infants looked away for more 

than 2 seconds or, more than 120 seconds elapsed. Infants were shown the test video three 

times.  

Participants’ gender, the side on which each puppet stood during the videos, which 

puppet stacked the first cup, and the puppet who acted first in the test events were all 

counterbalanced across conditions. The puppet who collected the sweets jar was always the 

puppet who was first to stack a cup and the side on which the puppet stood in the test events 

was fixed depending on where they stood during familiarization. In the unequal condition, 

whether more (i.e., 4) or less (i.e., 2) sweets were collected from the jar first was 

counterbalanced.  

A second coder completed offline reliability coding for all sessions (agreement = 97% 

of the test trials). A Fisher’s exact test was conducted to assess whether the direction of 

disagreements on the test trials were systematic across the two conditions. The distribution of 

disagreements was unsystematic (Fisher’s Exact Test, p = 1, two-tailed).   

Results and Discussion 

Preliminary analyses revealed that there were no significant differences between 

conditions in infants’ attention towards the familiarization videos. This was confirmed by 

running a 3 (familiarization trial: first, second, third) x 2 (condition: fair, unfair) mixed-
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ANOVA on infants’ attention towards the still picture during the familiarization trials, which 

revealed no significant effects. To ensure that three familiarization videos provided infants 

with adequate exposure to the event, INTERACT (Mangold, 1998) software was used to code 

infants’ attention towards the familiarization video before the still frame (Table 1). For 

reliability, a second individual coded 20% of the videos and was found to be in agreement 

94.5% of the time. A 3 (familiarization event: first, second, third) x 2 (condition: fair, unfair) 

mixed-ANOVA revealed a significant main effect of familiarization trial and no other 

significant effects (see Table 1 for infants’ average looking times during familiarization). As 

would be expected, infants’ attention declined across the three familiarization trials, F(2, 66) 

= 37.60, p < .001, η2partial = .53. These analyses confirm that there were no significant 

differences between the conditions in infants’ attention prior to the test phase.  

Table 1. Infants’ Average Looking Time in Seconds (±SE) During the Familiarization 
Events for Each Condition in Experiments 1 and 2 and 3.  

 

 Attention Towards Each Familiarization Event (coded offline) 

 First Second Third 

Distribution Condition 
    Experiment 1 

   

 Fair  152.48 (8.20)  132.58 (10.42)  108.48 (10.29)  

 Unfair 177.77 (7.25) 
  

137.62 (10.45) 
  

121.97 (10.64) 
  

    Experiment 2    

 Fair  120.12 (12.55) 
  

118.52 (4.49) 
  

107.87 (8.83) 
  

 Unfair  154.66 (8.01) 
  

142.47 (12.10) 
  

118.75 (16.01)  

 Unfair but Equal  144.84 (12.43) 
  

114.94 (15.07)  103.72 (12.00) 
  

Experiment 3    

 Fair 137.46 (9.46) 116.93 (10.44) 102.92 (9.04) 
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Of primary interest was whether there was a significant difference between conditions 

in infants’ attention towards the test events. If infants expect individuals to split resources 

equally, we hypothesised that infants in the unfair condition would look significantly longer 

towards the test trials than infants in the fair condition. Preliminary analyses revealed that 

there was no significant effect of order of taking sweets (4 vs. 2) in the unfair distribution 

condition and thus, subsequent analyses were collapsed across this factor. A 3 (test trial: first, 

second, third) x 2 (condition: fair, unfair) x 2 (gender: male, female) mixed design ANOVA 

on infants’ looking times towards the test events with test trial as the within subjects factor 

revealed a significant main effect of condition, F(1, 32)  = 4.68, p = .038, η2partial  = .13. No 

other significant effects were found. As expected, infants in the unfair condition looked 

significantly longer towards the test events than did infants in the fair condition (see 1Figure 

2). These results suggest that 17-month-old infants expect individuals to equally distribute the 

resources that they had worked together to attain.  

The results of Experiment 1 provide the first known evidence that by 17 months of 

age, infants expect distributive justice in a context in which partners are provided with the 

opportunity to distribute resources amongst themselves. Past research conducted by Sloane et 

al. (2012) demonstrated that 21-month-old infants expect resources to be distributed to two 

individuals by a third-party observer on the basis of fairness. Our finding extends this work 

by demonstrating that younger infants also expect fairness; they expect two individuals who 

had previously worked together to attain a resource to distribute that resource equally 

between themselves.  

 

                                       
1 Note: *indicates p < .05 
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Figure 2. Infants’ average looking times (±SE) towards the test trials for each condition in 
Experiment 1, 2 and 3. 

 

 Our preferred interpretation of this finding is that infants were sensitive to the fact that 

both partners contributed equally to the goal-directed activity and expected the resources to 

be equally distributed, which would be consistent with the rules of equity. However, it is also 

possible that infants were not actually taking into account the equal contributions of each 

puppet during the familiarization events. That is, it is possible that infants in the unfair 

condition looked significantly longer towards the test trials than did infants in the fair 

condition only because the resources had not been divided up equally. This possibility is 

consistent with past work (see Geraci & Surian, 2011; Schmidt & Sommerville, 2011; 

Sommerville et al., 2013; Meristo & Surian, 2013; Meristo et al., 2016). Furthermore, 

unequal distributions may generally be perceived as a negative situation to which infants may 

preferentially attend to, as has been suggested in previous research demonstrating that infants 

may have a negativity bias (see Vaish, Grossman, & Woodward, 2008 for a review). In the 
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case of the present study, a negativity bias would suggest that infants would attend longer to 

unequal distributions regardless of what was shown at familiarization. Indeed, our first 

experiment does not provide a direct test of infants’ use of contribution during the 

familiarization phase to inform their expectations of resource distribution. We address this 

gap in Experiment 2 by testing whether infants consider an individual’s previous 

contributions when making distributive justice judgements.  

Experiment 2 

To test whether infants’ expectations of resource distribution are influenced by the 

contributions made by individuals, 17.5-month-old infants were shown a familiarization 

event similar to the Experiment 1 event with one key difference. All infants were shown an 

event in which one of the puppets exerted a greater effort (by stacking more cups) to attain 

the sweets. At test, infants were shown one of three scenarios, in the fair condition, the 

puppet who contributed more to attaining the sweets collected a greater number of sweets 

than the other puppet. In the unfair condition, the puppet who contributed more collected 

fewer sweets and in the unfair but equal condition, both puppets collected the same number 

of sweets (see Figure 1 Panel B). If infants paid attention to how much each puppet 

contributed to the goal of retrieving the sweets, we expected that infants in the unfair 

conditions would look longer at the test trials compared to infants in the fair condition. 

However, if infants simply prefer equality without taking into account each puppet’s 

contribution to the task, then we expected infants to look longer towards the conditions in 

which the resources were distributed unequally (i.e., the fair and unfair conditions).   

Method 

Participants. Thirty Six full-term infants (mean age = 17 months and 20 days; range 

= 16 months, 10 days to 18 months, 21 days) were randomly assigned to one of the three 
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following conditions: fair (n = 12, 6 males, mean age = 17 months, 20 days), unfair (n = 12, 6 

males, mean age = 17 months, 17 days) and unfair but equal (n = 12, 6 males, mean age = 17 

months, 21 days). Parents of the sample reported their infants as belonging to the following 

ethnic groups: NZ European (n = 26), other European (n = 1), Asian (n = 4) or more than one 

ethnic group (n = 5). Four additional infants were tested but excluded from the final sample 

due to the session ending early due to infant distress (n = 3) or experimenter error (n = 1). 

Infants came from mixed socioeconomic suburbs and were recruited and reimbursed in the 

same manner as in Experiment 1. Data were collected between September 2013 and June 

2014, with additional data collected late 2015 to increase the sample size as per the request of 

an anonymous reviewer. 

Procedure. The procedure was similar to that used in Experiment 1 with two key 

differences. Firstly, in the familiarization event, each puppet did not complete the same 

number of actions, that is, each puppet did not do the same amount of work to attain the goal 

(see Figure 1. Panel B). Specifically, one puppet stacked five cups whereas the other puppet 

only stacked one. Secondly, infants were shown one of three test videos. Infants in the unfair 

but equal condition were shown a video in which both puppets took the same number of 

sweets (both took three sweets). Infants in the fair condition were shown a video in which the 

puppet who did more work during the familiarization event took four sweets and the puppet 

who did less work took two sweets. Infants in the unfair condition were shown a video in 

which the puppet who did less work during the familiarization phase took four sweets and the 

puppet who did more work took two. 

Counterbalancing was the same as in Experiment 1 with an added counterbalanced 

factor being the puppet (bear or kangaroo) who contributed more (i.e., stacked more cups) 

which was counter-balanced within and across conditions. The puppet who contributed more 
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was always the puppet who was first to stack a cup. All sessions were coded by a second 

reliability coder (agreement = 96% of the test trials) and disagreements were unsystematic.  

Results and Discussion 

For preliminary analyses, a 3 (familiarization trial: first, second, third) x 3 (condition: 

fair, unfair, unfair but equal) mixed-ANOVA on infants’ looking time towards the still image 

during familiarization revealed no significant effects. A 3 (trial: first, second, third) x 3 

(condition: fair, unfair, unfair but equal) mixed-ANOVA on infants’ attention towards the 

familiarization events (coded offline using INTERACT, Mangold, 1998) with trial as the 

within-subjects variable revealed a significant main effect of trial, F(2, 62) = 16.16, p < .001, 

η2partial = .41, and no other significant effects. As expected, infants’ attention declined across 

the three familiarization trials and most importantly, this effect was consistent across all 

conditions (see Table 1). 

The primary question of interest was whether infants took the contribution of both 

partners during familiarization into account when viewing the test events. If infants are 

sensitive to the fact that one puppet exerted more effort to attain the goal during 

familiarization, then we expected that infants would look longer towards the test trials in 

which the rules of fairness and equity in resource distribution were violated than when they 

were not violated. That is, we expected that infants in the two unfair conditions would look 

longer towards the test events than infants in the fair condition. A 3 (test trial: first, second, 

third) X 3 (condition: fair, unfair, unfair but equal) X 2 (gender: male, female) mixed 

ANOVA with test trial as the within subjects factor was conducted on infants’ attention 

towards the test events. This analysis revealed a significant main effect of condition, F(2, 30)  

= 7.73, p = .002, η2partial  = .34 (see Figure 2), and no other significant effects (p’s > .05). 

Post-hoc analyses (Bonferroni) revealed that infants in the unfair condition looked 
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significantly longer towards the test trials than did infants in both the fair condition (p = .002) 

and the unfair but equal condition (p = .025). Infants in the unfair but equal condition did not 

look significantly longer towards the test events than did infants in the fair condition (p > .05) 

(see Figure 2). Thus, when infants saw an event in which one puppet contributed more effort 

to attain the goal than did the other puppet, infants looked significantly longer when the 

puppet who did more work took fewer resources than when he took more resources, as well 

as when he took the same number of sweets as his partner who did not work as hard. 

Critically, infants did not simply operate on a negativity bias and look longer towards all 

unequal displays of resource distribution; infants who saw the cooperative partner who 

worked harder take more of the resources did not look any longer than the infants who saw 

the hard worker take the same amount of resources.  

An additional analysis was conducted to investigate whether there were any 

differences in infants’ attention to the two unequal distribution conditions depending on 

whether infants saw four vs. two sweets taken first. A 3 (test trial: first, second, third) X 2 

(condition: fair, unfair) X 2 (order of sweets taken first: four, two) mixed ANOVA with test 

trial as the within subjects factor was conducted on infants’ attention towards the test events. 

This analysis revealed a significant 2-way interaction between condition and order of sweets 

taken first, F(1, 20)  = 5.44, p = .03, η2partial  = .21. No other effects were found. To further 

explore this interaction, we collapsed across test trial, then performed separate independent t-

tests for each condition. The t-tests reveals that infants’ looking times did not differ 

depending on the order of sweets a puppet took first for the fair condition (t(10) < 1 , Cohen’s 

d = .51, r = .25). However in the unfair condition, there was a significant difference in 

infants’ looking times towards the test trials depending on the order of sweets taken first (t(10) 

= 2.44, p = .04 Cohen’s d = 1.54, r = .61). Infants in the unfair condition who were presented 

with the test trial in which the puppet who contributed less during familiarization took more 
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(i.e., 4) sweets for themselves looked longer towards that trial (M = 15.22, SD = 5.20) than 

did infants who were presented with the video in which the puppet who contributed more 

during familiarization took fewer sweets (i.e., 2) for themselves and left more for the puppet 

who slacked off (M = 8.45, SD =4.38). This result suggests that infants in the unfair condition 

reacted differently depending on whether the puppet who completed fewer actions than the 

other collected more sweets compared to when the puppet who contributed more actions to 

attain the goal seemed to have “intentionally” left more for their partner. Critically, the 

findings suggest that infants find it particularly unexpected when the puppet who contributed 

less takes more for themselves, which provides further evidence that infants’ looking time 

towards the test events aligns with an expectation of equity.  

For the final analysis, we conducted a cross-study comparison to test whether there 

were any significant differences in infants’ visual attention towards the unfair test trials in 

which the sweets were not equally distributed (i.e., the unfair condition in Experiment 1, the 

unfair condition in Experiment 2). Comparing the unfair conditions is of particular interest 

because it provides a direct test of the role that contribution (work and effort) plays in infants’ 

expectations surrounding how resources should be distributed. In the case of an unfair 

distribution of sweets, infants should show a sensitivity to when a puppet takes more 

resources than they are entitled to. A planned comparison independent samples t-test on the 

average visual attention towards the test events of infants in both of the unfair conditions 

across experiments revealed that infants in the unfair condition of Experiment 2 looked 

significantly longer on test trials compared to infants in the unfair condition of Experiment 1, 

t(24) = 3.23, p = .003, Cohen’s d = -1.22, r = .52 (see Figure 3). Given that all infants in this 

analysis viewed the exact same unequal distribution test events, these results indicate that 

infants paid attention to the contributions made by puppets towards attaining the sweets 

during the familiarization phase. Infants found it particularly unexpected when one puppet 
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received fewer sweets when he had actually contributed more towards attaining the resources 

than after two puppets contributed the same amount of effort to attain those sweets. 

Interestingly, the finding that infants looked longer when one puppet received fewer sweets 

even though he had actually completed a greater number of actions towards attaining the goal 

suggests that infants’ looking times may be reflective of just “how” unfair the distribution 

was. Thus, infants do not simply look longer towards any unfair event; they consider 

contribution when making judgements about resource distributions. 

Together the findings of both experiments suggest that infants are sensitive to the 

rules of distributive justice and expect individuals to take what they deserve from the 

resource pool. Critically, the results of Experiment 2 confirm that infants’ attention towards 

the test events of Experiment 1 were not simply a result of a preference for equal distribution 

events, but instead was influenced by the contributions that each puppet made to attain the 

goal during the familiarization event. While these findings provide evidence against one 

alternative explanation, a second alternative explanation remains. It is possible that infants’ 

greater attention towards the unequal test events in both experiments could be explained by a 

simple more = more and less = less matching rule. Specifically, it is possible that infants may 

have looked longer towards the unequal test events because there was a mismatch between 

the number of actions completed by each puppet during the familiarization and test events 

insofar as a puppet that did fewer actions during familiarization completed more actions 

during test (and vice versa). This matching rule would account for infants’ tendency in both 

experiments to look longer towards the unequal test events (i.e., when the puppet who did the 

same number or less number of actions compared to the other puppet at familiarization went 

on to perform more actions taking sweets at test). If a perceptual matching rule were being 

used, this would suggest that infants were not actually considering the important implication 

that the puppet who completed fewer actions and thus, exerted less work, should not take the 
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greater number of sweets, which is a critical consideration when applying the principles of 

distributive justice (e.g., Adams, 1965; Deutsch, 1975). Experiment 3 was conducted to test 

the possibility that infants’ performance in both experiments was driven by a matching rule as 

opposed to expectations surrounding fair resource distribution.  

Experiment 3 

To further confirm that infants’ performance in Experiment 1 and 2 was driven by 

expectations of distributive justice and not a perceptual matching rule, another group of 17.5-

month-old infants were shown a familiarization event similar to the Experiment 2 event in 

that one of the puppets stacked more cups (i.e., 5 cups) to attain the sweets while the other 

puppet stacked only one cup. However, unlike the event in Experiment 2, the puppet who 

stacked only one cup in this experiment was shown to exert a significant amount of effort 

while stacking the cup. In contrast, the puppet who stacked five cups did so with very little 

effort. By showing infants this familiarization event, we created a situation in which infants’ 

must consider not only the number of actions completed by the puppet but also the amount of 

effort exerted by the puppet when forming their expectations about how the puppets should 

distribute their resources. In this situation, it is not necessarily clear that the puppet who 

completed more actions should receive more treats. Infants were shown the same test event 

seen by the infants in the unfair condition in Experiment 2, (i.e., the puppet who completed 

more actions took fewer sweets at test) and thus, infants’ attention towards the test events in 

this experiment was compared to the attention of infants in the unfair condition (Experiment 

2) towards the test events. If infants’ attention in the other experiments was driven solely by a 

matching rule of more actions = more sweets, we expected no differences in infants’ attention 

towards the test events between infants in this experiment and infants in the unfair condition 

(Experiment 2). Conversely, if infants’ expectations towards resource distribution are truly 

driven by the principle of equity, of which the amount of work and effort are critical 
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considerations, then we expected that infants in this experiment would spend less time 

looking at the test events when compared to infants in the unfair condition of Experiment 2.  

Method 

Participants. Twelve full-term infants (mean age = 17 months and 26 days; range = 

16 months, 18 days to 18 months, 29 days) participated in this experiment. Parents of the 

sample reported their infants as belonging to the following ethnic groups: NZ European (n = 

7), other European (n = 1), Asian (n = 2) or more than one ethnic group (n = 2). Two 

additional infants were tested but excluded from the final sample due to the session ending 

early due to infant distress (n = 1) and a technical error (n = 1). Infants came from mixed 

socioeconomic suburbs and were recruited and reimbursed in the same manner as in the 

previous experiments. Data for this additional condition were collected between January and 

April of 2016.   

Procedure. The procedure was identical to that used in Experiment 2 with one key 

difference. In the familiarization event, the puppet who stacked only one cup was shown to 

struggle with the cup and thus, exert a greater amount of effort to stack the cup whereas the 

other pupped stacked the five cups in a seemingly effortless manner. Infants were shown the 

same test event video as the infants in the unfair condition of Experiment 2 (i.e., the puppet 

who stacked one cup during familiarization took four sweets and the puppet who stacked five 

cups took two). Counterbalancing was the same as in Experiment 2 and all reliability coding 

was performed for the visual attention measures (agreement = 97% of the test trials). 

Results and Discussion 

As with the previous experiments, preliminary analyses revealed that infants’ 

attention declined across the three familiarization trials (Table 1) suggesting that infants 

received enough experience with the familiarization event. Preliminary analyses also revealed 
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that there was no significant effect of order of taking sweets (4 vs. 2) on infants’ attention 

towards the test events.  

The focal analyses examined whether infants took the effortful contribution of both 

partners during familiarization into account when viewing the test events or, whether infants 

used a perceptual matching rule in their interpretation of the test events. To investigate this 

question, we compared infants’ attention towards the test trials of Experiment 3 with infants’ 

attention towards the unfair condition of Experiment 2. We selected this comparison because 

the unfair condition of Experiment 2, in which the puppet who completed just one stacking 

action but took 4 sweets, is most indicative of a violation of the matching rule. Infants in both 

Experiment 3 and the unfair condition in Experiment 2 were shown the same test events and a 

very similar familiarization event, the only difference being that we increased the amount of 

effort that was exerted by the puppet who stacked just one block. If infants’ attention towards 

the unequal distribution test events was driven primarily by a perceptual matching rule (i.e., 

fewer actions/less effort = fewer sweets), then we expected that there would be no reliable 

differences between infants’ looking times towards the test trials in this experiment compared 

to the unfair condition of Experiment 2. However, if infants are sensitive to the differences in 

the amount of effort, not just the number of actions, made by each partner during the stacking 

event, then we expected that infants in this experiment would spend less time looking 

towards the test events compared to the infants in the unfair condition of Experiment 2; when 

the rules of equity in resource distribution were violated.  

To ensure there were no differences in infants’ attention towards the familiarization 

events between the conditions of interest here, we performed a 3 (familiarization trial: first, 

second, third) X 2 (condition: unfair Experiment 2, Experiment 3) ANOVA on infants’ 

attention towards the familiarization event as coded offline. This analysis revealed no 

significant effects. For the focal analyses, a 3 (test trial: first, second, third) X 2 (condition: 
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unfair Experiment 2, Experiment 3) X 2 (gender: male, female) mixed ANOVA with test trial 

as the within subjects factor was conducted on infants’ attention towards the test events. This 

ANOVA revealed a significant main effect of condition, F(1, 20)  = 22.05, p < .001, η2partial  = 

.52 (see Figure 2), and no other significant effects (p’s > .05). Infants in the unfair condition 

of Experiment 2 looked significantly longer towards the test trials than did infants in 

Experiment 3 (see Figure 2). These findings suggest that infants find it unexpected when a 

puppet who completed fewer actions and exerted less effort took more sweets than a puppet 

who completed more actions, but not when a puppet who completed fewer actions but 

exerted more effort took more sweets than a puppet who completed more actions. These 

contrasting results suggest that the attention of infants in the unfair condition of Experiment 2 

towards the test events was not driven by a simple perceptual matching rule (i.e., more 

actions during familiarization = more actions at test). Instead, the results demonstrate that 

infants’ resource distribution expectations are driven by a sensitivity to distributive justice; 

infants take into account both the amount of work and effort when determining which puppet 

is entitled to a greater number of resources. 

General Discussion 

Although evidence from previous research suggests that children do not reliably 

consider the principles of equity and equality when distributing resources until late childhood 

(e.g., Almås, et al., 2010; Blake & McAuliffe, 2011; Damon, 1977; Gummerum, et al., 2008; 

Gummerum, et al., 2010; Hook & Cook, 1979; Kienbaum & Wilkening, 2009; Lerner, 1974), 

more recent work has demonstrated that preschool-aged children are sensitive to equity and 

equality when distributing resources amongst themselves (Hamann, et al., 2014; Kanngiesser 

& Warneken, 2012; Melis, et al., 2013), and when considering and distributing resources to 

third parties (Baumard, Mascaro & Chevallier, 2012; Ng, Heyman & Barner, 2011; Olson & 

Spelke, 2008). In the infant literature, studies have found that infants are sensitive to 



 

67 
 

distributive justice in third-party contexts in which infants watch a third party distribute 

resources to two recipients (Schmidt & Sommerville, 2011; Sloane, et al., 2012; 

Sommerville, et al., 2013; Meristo, Strid & Surian, 2016). Evidence that infants expect 

distributive justice in third party contexts and that preschool aged children abide by the 

principles of distributive justice in first party contexts raise the interesting question of 

whether infants would expect resources to be distributed according to the principles of 

equality and equity in first-party contexts. We examined this question by developing a novel 

looking time paradigm in which infants were familiarized to a situation in which we expected 

expectations of distributive justice to be particularly salient. Infants were first shown a 

familiarization video in which two puppets worked together to attain a bowl of sweets and in 

the test video, the puppets either distributed the sweets equally or unequally between 

themselves. We believed that introducing infants to a context in which two individuals were 

required to distribute resources that they worked together to attain would highlight 

distributive justice concerns as cooperative endeavours have been shown to elicit distributive 

justice outcomes in older children (e.g., Hamann, et al., 2014; Melis, et al., 2013).  

The results of the three experiments reported here suggest that 17-month-old infants 

expect individuals to reward themselves in an equitable manner thereby demonstrating that 

infants are sensitive to the principles of distributive justice in a first-person context. In 

Experiment 1, infants’ greater attention towards the test events in which the puppets took an 

unequal, as opposed to an equal, number of sweets revealed that infants expect individuals to 

share the resources they had worked together to attain in an egalitarian manner. Critically 

however, Experiment 2 demonstrated that infants only look longer at unequal test events 

when they are unfair. Specifically, infants do not expect individuals to distribute resources 

simply on the basis of equality, but instead on the basis of the number of actions enacted by 

each partner, that is, how much effort each partner exerted during the attainment of the 
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resources. Experiment 3 revealed that the results of Experiment 1 and 2 could not be 

accounted for by a lower-level matching rule. Taken together, these findings demonstrate that 

infants are sensitive to equity and equality, two of the core principles of distributive justice, 

by 17 months of age; an age that is much younger than has been found in previous research. 

These findings complement and extend the existing literature in several ways. 

Our findings are consistent with the existing evidence suggesting that infants are 

sensitive to situations in which resources are not divided equally between recipients (e.g., 

Geraci & Surian, 2011; Schmidt & Sommerville, 2011; Sloane, et al., 2012; Sommerville, et 

al., 2013; Meristo et al., 2016). Further, Sloane et al. revealed that 21-month-old infants 

found it unexpected when a distributor rewarded two individuals despite evidence that only 

one of the individuals did any work, thereby demonstrating that 21 month olds are sensitive 

to equity in resource distribution. Our findings extend this work by providing evidence that 

infants as young as 17 months of age expect resources to be distributed on the basis of equity. 

The combined findings of all three experiments are particularly noteworthy because they 

demonstrate that 17-month-olds take into account both the amount of work and effort when 

forming their expectations of distributive justice.  

While our findings are largely consistent with those of past research, the results of the 

unfair, but equal condition (Experiment 2) contrast with the findings reported by Sloane et al. 

(2012). That is, in the current study, infants did not look longer towards the test event in 

which individuals took the same number of sweets but contributed different amounts of work 

compared to when the number of sweets that the individual took aligned with their 

contribution to attaining the goal. We raise two possible reasons for this inconsistency. 

Firstly, there were differences in the amount of contribution offered by the undeserving 

individual. In our study, we showed infants a scenario in which both puppets contributed 

some amount of effort during the familiarization event (i.e., both puppets stacked at least one 
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cup). However, Sloane et al. showed infants an “all-or-none” scenario in which one person 

did all of the work, while the other did none. It is possible that the “all or none” scenario may 

have made it easier for infants to determine that the slacker was undeserving of any 

resources. A second possibility is that the use of a cooperative context in which the shared 

nature of the task is emphasized through the puppets regularly looking at one another may 

have promoted expectations of fairness in the form of equality for those involved. This 

possibility aligns with Lerner’s (1974) view that cooperative contexts promote a sense of 

equality for all those who worked as “one unit” towards the goal. Future work could clarify 

the contributions of the cooperative context towards infants’ expectations of egalitarian 

distributions.  

  The results of our cross-study comparisons demonstrated that changing the 

familiarization event influenced infants’ attention towards an unfair-unequal distribution 

event. Specifically, when shown unfair distribution events, infants looked significantly longer 

when the unequal test event was greatly unfair relative to their previous contributions (i.e., 

when the cooperative partner who did more work took fewer resources). This finding extends 

the current literature by providing the first evidence that infants are sensitive to the degree of 

unfairness shown in resource distribution contexts. In the previous study conducted by Sloane 

and colleagues (2012), infants were only shown test events in which the recipients were 

rewarded with equal resources following their all or none contributions. Thus, it remained 

unclear whether infants held any expectations as to how many stickers each recipient should 

have received. Our finding that infants’ expectations surrounding resource distribution are 

sensitive to degrees of fairness suggests that infants’ understanding of distributive justice is 

quite sophisticated. Infants’ expectations are not just based on equality and equity, but they 

are also sensitive to how equitable an option is.  
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A sensitivity to distributive justice involves not only attending to the salient outcomes 

of the contributions enacted by individuals, but also considering the effort they put into 

attaining those outcomes. Specifically, the third experiment revealed that infants consider not 

only the amount of work, but also the effort required to complete that work when forming 

expectations around who is entitled to more sweets. In contrast to the results of Experiment 2, 

infants in this experiment did not find it particularly unexpected when a puppet exerted a 

significant amount of effort to complete fewer actions took more sweets than the puppet who 

completed more actions with a seemingly less amount of effort. In addition to ruling out a 

possible perceptual matching rule, this experiment demonstrated that infants are sensitive to 

at least one instance in which effort is deemed more important than productivity, this is the 

first known evidence that infants as young as 17.5 months of age are sensitive to effort. 

The key difference between the present research and the previous work demonstrating 

infants’ sensitivity to equality and equity is that the current research is the first to utilize 

distribution events in which infants watched the two individuals who had worked together to 

attain a resource divide the resource between themselves. Demonstrating that infants expect 

individuals to abide by the rules of distributive justice when taking resources for themselves 

is important as our findings show that, while infants may regularly watch their parents 

distribute resources (e.g., giving cookies to an infant and their sibling), they also understand 

the underlying concepts of distributive justice even when the “third-party distributor” is 

removed from the context. That is, infants expect that individuals themselves will honor the 

norms of equality and equity and take the amount of resources they are entitled to. We opted 

to familiarize infants to a cooperative event in the present research because we believed that 

doing so would highlight any discrepancies in the amount of work/effort to attain the sweets 

conducted by each puppet. It remains an open question as to whether or not the cooperative 
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context was critical for infants to demonstrate their sensitivity to distributive justice, or 

whether infants would do so in a non-cooperative first-person context.   

Infants in the present study showed differences in looking times towards test events in 

which the puppet who was less deserving took double the number of sweets than the more 

deserving puppet took. One remaining question is whether infants showed this sensitivity 

because of the proportional difference in the number of resources taken by the puppets (i.e., 4 

vs 2) or whether they were sensitive to the number of taking actions (i.e., 4 taking actions vs 

2 taking actions). While the findings of our third experiment rule out the likelihood that 

infants attended merely to any inconsistencies between the number of actions during 

familiarization and the number of taking actions performed during test, they do not address 

whether infants were particularly sensitive to unfair contexts because the puppet who did less 

work ended up with double the resources. The possibility that infants are sensitive to the 

proportional differences in the number of resources taken by each puppet is supported by 

evidence demonstrating that infants as young as 6 months of age distinguish between two 

displays with different amounts of objects when the displays are disparate enough (e.g., the 

number of items in one display is two times greater than the other) (Xu & Spelke, 2000; Xu, 

Spelke & Goddard, 2005). Future work could examine the extent to which infants are 

sensitive to differences in the amounts of resources in distribution events.  

Another difference between this study and existing infant studies is that infants were 

familiarized to an event in which two puppets worked together to attain a shared resource. As 

such, these findings align well with the results of studies involving preschool-aged children in 

which, following a cooperative activity, children have been shown to distribute resources 

amongst themselves on the basis of equity (e.g., Hamann, et al., 2014; Melis, et al., 2013). 

Infants in our study expected the same when watching two individuals work towards a shared 

resource. Thus, the findings of the current study suggest that infants might be sensitive to 
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equity based resource distribution in cooperative contexts early in development. Whether 

infants’ own cooperative behavior might abide by rules of equity (like preschoolers) remains 

an open question.  

We selected a cooperative context in which both puppets completed their own 

individual actions to attain a shared goal because previous research with older children has 

shown that such contexts are likely to highlight any differences in the contributions enacted 

by each cooperative partner (e.g., Hamann, et al., 2014; Melis, et al., 2013). An important 

open question is whether, or not, 17-month-olds would demonstrate a sensitivity to equity 

across a broad range of contexts. On the one hand, if being given the opportunity to make a 

direct comparison of effort expended by each individual (as is seen in the current cooperative 

context) is needed for infants to perceive fairness in resource distribution, then infants may 

only show an understanding of distributive justice in cooperative contexts in which partners 

complete parallel roles (i.e., the same actions). However, on the other hand, the fact that 

infants demonstrated a fairly nuanced understanding of the degree of fairness in the current 

study, it is possible that they might be able to form judgments about distributive justice in 

other cooperative contexts in which two individuals were required to perform complementary 

(i.e., different) roles to attain a shared goal, or even contexts in which there is no shared goal. 

There is now substantial evidence that infants demonstrate at least a basic understanding of 

and have begun to engage in cooperative activities involving complementary roles by the 

time they are 17 months of age (Henderson & Woodward, 2011; Henderson, et al., 2013; 

Ross & Lollis, 1987; Warneken & Tomasello, 2007). As such, future research will examine 

whether infants have expectations about distributive justice across a broad range of contexts.   

The present findings raise questions surrounding the role that experience plays in the 

development of distributive justice. On the one hand, some scientists have argued for an 

evolutionary basis of distributive justice (Andre & Baumard, 2011a, 2011b; Baumard, Andre, 
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& Sperber, 2013; Brosnan, 2006; Chiang, 2010; Fehr, et.al., 2008; Fehr & Fischbacher, 2003, 

2004; Fehr & Schmidt, 1999). On the other hand, from an early age, resource related conflicts 

(e.g., taking someone else’s toy or not sharing), which naturally occur in even very young 

children’s everyday social interactions, provide rich opportunities to support the development 

of distributive justice (Smetana, 1999). During these interactions, children are taught about 

social rules and guidelines of how to interact with others (e.g., children are taught from an 

early age to take turns playing with toys (Eisenberg, 1998; Smetana, 1999). Studies (e.g., 

Walker & Taylor, 1991) have shown that day-to-day interactions between parents and their 

children are important to a child’s moral development, of which distributive justice is one 

aspect (Kohlberg, 1969). Further in recent work, parents’ storybook reading has been related 

to prosocial behaviors such as sharing (Brownell, Svetlova, Anderson, Nichols & 

Drummond, 2013; Drummond, Paul, Waugh, Hammond & Brownell, 2014; Hammond & 

Carpendale, 2015). These findings raise the possibility that children’s everyday experiences 

play a pivotal role in shaping the development of children’s perceptions of and engagement in 

distributive justice. We are currently examining this question by investigating how parents’ 

discussions around right and wrong ways of distributing resources might influence their 

children’s distributing behavior.   

  In conclusion, the findings of the present study demonstrate that infants as young as 

17 months of age are sensitive to the effortful contributions made by partners and, expect 

resources to be distributed according to the rules of distributive justice. These findings are 

particularly intriguing as an understanding of equity, a core principle of distributive justice, 

was previously thought to emerge much later in childhood. An early emerging understanding 

of distributive justice might play a critical role in fuelling the development of an increasing 

adult-like moral understanding in the first few years of life.  
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Chapter 3 – Thesis Interim Summary 

The three experiments reported in Chapter 3 provide the first known evidence that 17-

month-old infants expect individuals to abide by the principles of distributive justice and take 

the resources that they are entitled to, based on their contributions. Thus, the findings of 

Chapter 3 extend the findings of Chapter 2 by demonstrating that, by their second birthday, 

infants not only expect fair sharing of resources after cooperation, but they are also sensitive 

to how many resources individuals deserve after working with a cooperative partner to attain 

them. Chapters 2 and 3 provide reveal that expectations surrounding the fair distribution of 

resources are present early in life. Chapter 4 reports the findings of an experiment designed to 

provide preliminary insights into one factor that may shape the development of these notions, 

specifically, the role of parents. 
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Chapter 4 

Exploring the relationship between parents’ speech and children’s resource distribution 

decisions 

Ying Wang and Annette M. E. Henderson 

This chapter is in preparation to be submitted for publication 
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Introduction 

Human beings are concerned with morality, we evaluate if individuals are being 

treated fairly and justly. One particular moral concern involves evaluations about whether 

individuals receive their fair share of resources; whether resources are distributed according 

to the principles of distributive justice. Distributive justice is maintained by three principles, 

equality, equity and need (Adams, 1965; Cook & Hegtvedt, 1983; Deutsch, 1975, 1985, 

1986; Homans, 1974; Cohen, 1987; Lerner, 1981; Folger, 1984; Greenberg & Cohen, 1982). 

Resources are deemed to be fairly distributed if the needs of the recipient are considered 

(Homans, 1974) and when there is proportionality between inputs (effortful contribution) and 

outputs (rewards or resources) (Adams, 1965). Distributive justice has long been of interest to 

researchers across a range of disciplines (Adams, 1965; Cohen, 1987; Cook & Hegtvedt, 

1983; Deutsch, 1975, 1985, 1986; Gummerum, Hanoch & Keller, 2008). Traditionally, 

researchers have argued that fair expectations of resource distribution emerge only in late 

childhood (Damon, 1975; Hook & Cook, 1979). However, a resurgence in studies 

investigating the developmental trajectory of resource distribution has raised questions about 

these views. For example, the findings of a growing number of studies suggest that, by 3-

years of age, children hold expectations of and engage in relatively complex resource 

distributions (e.g., Baumard, Mascaro & Chevallier, 2012; Kenward & Dahl, 2011; Paulus & 

Moore, 2015; Hamann, Bender & Tomasello, 2014; Olson & Spelke, 2008; Melis, Altrichter 

& Tomasello, 2013; Ulber, Hamann & Tomasello, 2015). Evidence demonstrating that young 

children consider distributive justice when making decisions about the distribution of 

resources raises important questions about the factors that shape the development of 

distributive justice notions so early in life. This question is addressed in the present research 

by examining the extent to which parents’ speech during a storybook telling task is related to 

their child’s resource distribution behaviour. 
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Morality and Distributive Justice 

Moral development in childhood is a multifaceted concept, children’s moral 

development includes coming to terms with moral rules (e.g., what behaviour is right and 

wrong), who to learn these rules from, and understanding the consequences when moral rules 

are broken (e.g., responsibility and blame) (Kohlberg, 1969). A central aspect of moral 

development concerns the role of justice; what it means to be fair and just, and how one can 

be fair and treat others in a fair manner. Children’s understanding of justice is of upmost 

importance in their development as fairness often takes precedence when resolving conflicts 

(Damon, 1980; 1975), for example, when a child sees that his/her sibling has received the 

larger share of a cookie that has been broken in two. These situations in which resources have 

to be shared are particularly salient opportunities for children to consider how just outcomes 

are and how to resolve the issue in a fair manner. This notion of the judgment of how fairly 

resources are distributed between individuals is referred to as distributive justice. Evaluations 

of a fair distribution of resources hinge on the principles that an individual applies when 

making distributive justice decisions (Adams, 1965; Cohen, 1987; Deutsch, 1975, 1985, 

1986). For example, do they view that that all resources should be divided equally between 

recipients (principle of equality)? Or, do they regard a distribution as fair only if it reflects the 

amount of work each recipient contributed (principle of equity)? Are distributive justice 

concerns based on who needs the resources more (principle of need)?  

Research investigating the development of distributive justice reveals that children 

acknowledge and apply different principles at different ages in childhood. An example of 

how researchers have tested distributive justice in children, is when children are presented 

with a scenario in which a group of individuals have been working on artwork for an 

afternoon, the artwork is then sold and children must decide how best to divvy up the profits 

(Damon, 1975, 1977). Initial studies which investigated the development of distributive 
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justice concerns (e.g., Damon, 1975; 1977; Enright et al., 1984; Sigelman & Waitzman, 

1991), revealed that, self-interested responses (e.g., “I want it, therefore I should have it”) 

seen in children younger than four progressed to considerations of the principle of equality 

seen between the ages of five and seven (e.g., “everyone should get the same”). Beyond 

seven years of age, children appreciate deservingness and fair distribution involves the 

principle of equity (e.g., “the child who painted the most should get more profits”). Finally, 

older children are capable of reflecting on the relative need of the individuals in a scenario. 

Importantly, children’s actual resource distribution behaviour has been found to follow a 

similar developmental trajectory when they are asked to distribute tokens amongst recipients 

or share resources between themselves and another recipient in resource allocation tasks (e.g., 

Benenson, Pascoe & Radmore, 2007; Smith Blake & Harris, 2013; Rochat et al., 2009; 

Gummerum, Hanoch, Keller, Parsons, & Hummel, 2010). Thus, children become 

increasingly sensitive to the reasons which underlie the fairness of a distribution of resources.  

These foundational studies have been revisited in recent years with researchers 

arguing that young children’s understanding of distributive justice may have been 

underestimated due to the use of complicated resource allocation scenarios (e.g., Baumard et 

al, 2012). For example, in the artwork context described above, children as young as 4 years 

of age were required to consider multiple characters who differed depending on their need 

(e.g., came from a poor family) and productivity (e.g., was lazy when the class was painting) 

in order to demonstrate an understanding of the principles of equality and equity in 

distributive justice. In light of this criticism, more recent work has utilised less complex 

resource contexts to demonstrate young children’s sensitivities to these principles. For 

example, with the inclusion of only two characters, studies have demonstrated that children 

as young as 3 years of age show sensitivity to principles of equity and need (Baumard et al., 

2012; Ng, Heyman & Barner, 2011; Olson & Spelke, 2008; Hamann et al., 2014; Melis et al., 
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2013; Ulber et al, 2015; Paulus & Moore, 2015; Brownell, Svetlova & Nichols, 2009). In one 

such study, Baumard and colleagues (2012) presented 3- and 4-year-old children with a 

scenario in which two characters work to bake a cake together. Part way through, one 

character was shown to stop working and take a nap whilst her partner continued to finish the 

cake. Children were then given cookie tokens and asked to distribute the tokens to the two 

characters, Baumard et al. found that children gave more tokens to the character who worked 

hard. Thus, these results suggest that an appreciation for the moral deservingness of each 

character (i.e., one deserves more cookies as she worked more to make them), a consideration 

of equity in resource distribution, is evident much earlier in childhood than previously 

thought.  

Recent research has not only demonstrated that younger children can engage in fair 

resource distribution, but have also identified that children’s developing social cognition 

contributes to their abilities to engage in moral behaviour, including judgements of 

distributive justice. Differences in young children’s perceptions of others’ feelings and 

mental states may be vital to their development of responses to moral issues; critically, 

understanding the underlying cognitions and intentions of people may help children to 

evaluate their behaviour as morally right/wrong. Research investigating the association 

between children’s understanding of other people and their justifications of others’ 

transgressions reveals that theory of mind and moral development research are inextricably 

linked (e.g., Astington, 2003; Knobe, 2005). Moral development including distributive justice 

research is concerned with how children evaluate a character’s actions, for distributive justice 

specifically, this involves reasoning and justifying the fairness of resource allocations. Take 

for example, a Hen character who chose not to share bread with her friend the Pig. In order to 

pass some form of judgement on the Hen’s behaviour and view it as being fair or unfair, a 

child might need to know a) if the Hen chose not to share with the Pig intentionally and        
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b) what might be some of the reasons for that behaviour (which may come in the form of 

internal mental states: such as, she had hurt feelings or physiological states: she was just 

really hungry).  

Previous studies investigating children’s resource distribution behaviour in third-party 

tasks demonstrate that between the ages of three and eight, children become increasingly 

sensitive to the internal states and moral concerns that contribute to their evaluations of 

resource distribution (Brownell et al., 2009; Olson & Spelke, 2008; Kenward & Dahl, 2011; 

Paulus & Moore, 2015; Malti et al., 2016). For instance, recent experimental work (Kenward 

& Dahl, 2011; Baumard et al., 2012; Olson & Spelke, 2008; Moore, 2009; Malti et al., 2016; 

Brownell et al., 2009; Kienbaum & Wilkening, 2009) finds that children consider the desires 

(e.g., need), emotions (e.g., sadness) and moral deservingness (e.g., merit and past moral 

behaviour; including helpful vs. hindering behaviour) of recipients when deciding how to 

divide resources between two recipients. In one such study, Kenward and Dahl (2011) 

presented 4-year-old children with a video in which a puppet attempted to climb a hill, 

children watched as the puppet was helped up the hill by another puppet or hindered by a 

third puppet. When presented with the helper and hinderer puppets, children gave more 

biscuits to the helper puppet. In sum, these results suggest that children’s distributive justice 

perceptions include evaluations of a recipient’s internal state and moral actions. 

Furthermore, studies have investigated the relationship between children’s social 

cognitive and moral concerns and their engagement in first-person resource distribution tasks 

(e.g., when children are given the opportunity to share stickers between themselves and 

another hypothetical child) (e.g., Brownell et al., 2009; Hamann et al., 2014). Children’s 

distribution behaviour differed depending on the characteristics of their partner or assigned to 

their hypothetical partner. For example, 3.5-year-old children shared more resources with a 

partner who worked hard for resources, than a partner who did not (Hamann et al., 2014), 
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four-year-old children were more willing to share stickers with a child who was morally 

deserving (i.e., shared toys with others) and in need of toys (i.e., was described as having few 

toys and sad) (Malti et al, 2016). The importance of emotions in motivating children’s 

tendency to act according to the principles of distributive justice has also been addressed in 

another study. With moral development comes the appreciation of the consequences when 

rules are broken, this includes taking responsibility for one’s actions, and with it, its 

associated negative moral emotions including guilt and shame when a rule has been violated. 

These negative moral emotions have been shown to influence 4- to 12-year-old children’s 

sharing behaviour (Onley & Malti, 2014). In the study by Onley and Malti (2014), children 

were asked how they would feel after hearing vignettes designed to elicit emotions, for 

example if he/she were in a situation in which he/she refused to help another child build a 

sand castle. In this study, 3- to 6-year-old children gave more resources to a hypothetical 

child if they were prompted to think about their own emotions or another child’s emotions in 

scenarios of unequal distributions (e.g., if they or another were given fewer resources than 

someone else) (see also Paulus & Moore, 2015). These findings suggest that emotions such as 

guilt and empathetic concern for others may motivate children’s tendencies to share resources 

with others, especially if children were asked to attend to situations in which distributive 

justice rules had been violated (Onley & Malti, 2014; Carlo, McGinley, Davis & Streit, 2012; 

Paulus & Moore, 2015). Thus, research investigating the different factors involved in 

developing distributive justice expectations have given some consideration to the role of 

children’s moral and social understanding and suggests that having an appreciation of others’ 

emotions, desires, intentions and beliefs is a vital aspect of children’s resource distribution 

behaviour. 

While there is a growing body of evidence surrounding the developmental trajectory 

of children’s understanding of distributive justice and associated behaviour, and the role that 
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social-cognitive understanding plays in resource distribution, only a handful of studies have 

examined the wider factors that shape its development. As such, very little is known about 

the role in which children’s everyday experiences influence the development of fair resource 

distribution. Given the important role that parents’ socialisation practices play in several 

aspects of children’s development (see Grusec & Kuczynski, 1997 for a review), of particular 

interest to the present research is the role that the information present in parents’ speech to 

their children plays in children’s distributive justice development.  

Many different elements of parent interactions have been identified as playing an 

important role in shaping development across a variety of domains including cognitive (e.g., 

Dunn, Bretherton & Munn, 1987; Garner, Jones, Gaddy, & Rennie, 1997; Laible, 2004; 

Harris, 2005; Taumoepeau & Ruffman, 2006; Ruffman, Slade & Crowe, 2002), social (e.g., 

Brownell, Svetlova, Anderson, Nichols, & Drummond, 2013; Denham, Bassett & Wyatt, 

2007; Denham, Zoller, & Couchoud, 1994; Hammond & Carpendale, 2015; Waugh, 

Brownell & Pollock, 2015; Gross et al, 2015; Drummond, Paul, Waugh, Hammond, & 

Brownell, 2014; Eggum et al., 2011), and language (Schieffelin & Ochs, 1986; Maccoby, 

1992). These socialisation experiences include mothers’ responsiveness to children’s needs 

(e.g., prompt, warm, contingent responses to signs of distress, discomfort and bids for 

attention) and the ways in which they deal with episodes of conflict with their child (i.e, 

whether mothers take their child’s argument into perspective when reasoning about a 

conflict) (Dunn, Brown, & Maguire, 1995; Kochanska, 1997; Kochanska & Murray, 2000). 

Within the moral domain, researchers have shown that both are predictive of preschool 

children’s understanding of moral emotions (e.g., the ability to recognise and understand their 

own and other’s emotional states including guilt, concern and empathy). Additionally, pre-

schoolers’ cognitions (e.g., reasoning about moral dilemmas) (e.g., Dunn et al., 1995) and 
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even moral conduct at age five as measured by cheating and rule violation behaviour during a 

ring toss game (Kochanska, 1997, Kochanska & Murray, 2000). 

One particular aspect of parents’ interactions with their child that has been shown to 

be particularly powerful in driving children’s socio-cognitive development on many levels is 

parent’s speech during conversations with their child. For example, there is an abundance of 

research on the communicative content and styles of parents’ speech and their effects on 

children’s developing social cognition (e.g., children’s perceptions and understanding of 

others’ internal states, such as others’ intentions, desires, and emotions) (Harris, 2005; Dunn 

Brown, & Beardsale, 1991; Perner, Ruffman, Leekham, 1994; Carpendale & Lewis, 2004; 

Wellman, 1990; Taumoepeau & Ruffman, 2006; Ruffman et al., 2002; Astington & Barriault, 

2001; Turnbull, Carpendale & Racine, 2008, 2009; Astington, & Gopnik, 1991; Ensor, 

Spencer & Hughes, 2011). To date, most of the studies examining the relationship between 

parents’ speech and children’s developing social cognition have used storybook-reading 

sessions which provide ample opportunities for parents to talk about and elaborate upon 

internal and mental state concepts (Symons, Peterson, Slaughter, Roche & Doyle, 2005). In 

these sessions, parents are asked to read wordless picture books to their child just as they 

would do at home. Parents’ storybook reading is then coded for type of content, such as 

emotion words (e.g., mad, sad), desire words (e.g., want, need), mental state terms (e.g., 

understand, imagine, expect). Further, parents’ utterances are coded for style of speech, 

including parents’ use of pragmatic statements (e.g., he is angry) compared to whether they 

use more elaboration, that is, provide more context, causes, explanations for the events 

presented in the storybook (e.g., he is angry because…). Speech is also coded for parents’ use 

of elicitation of responses from their child: their tendencies to ask their child questions about 

the events or even how the events relate to the child’s own experiences (e.g., “what do you 

think he’s feeling?”). Research with pre-schoolers demonstrates that content-wise, parents’ 
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use of internal and mental state words, especially emotion words and discourse around 

emotions is associated with children’s ability to better recognise their own and others’ 

emotions (e.g., when shown faces expressing different emotions) (e.g., Brown & Dunn, 1991; 

Dunn et al., 1991; de Rosnay, Pons, Harris & Morrell, 2004; Denham et al., 1994, 2007) and 

performance on theory of mind tasks (e.g., de Rosnay et al., 2004; Ruffman et al., 2002). 

Regarding the style of parents’ speech, two styles: elaboration and elicitation have been 

found to be consistently supportive of children’s memory and social cognitive abilities (e.g., 

Fivush & Fromhoff, 1988; Laible, 2004; Garner et al., 1997; Callanan, & Oakes, 1992). 

Similar effects have been found even in infancy, for example Taumoepeau and Ruffman 

(2006, 2008) report that parents’ talk involving internal and mental states when describing 

storybook pictures with their infant at 15- months of age predicted social and emotion 

understanding at 24 months of age, including their own mental state language.  

In sum, parents’ discourse about internal and mental states during storybook reading 

sessions has been shown to support the development of children’s understanding of the 

causes and consequences of human behaviour, as well as the associated mental states and 

emotions that come with those behaviours.  

 Taken together, previous research has shed light on the relationship between social- 

and moral cognition factors (e.g., deservingness, emotions and theory of mind) and moral 

evaluation including distributive justice concerns (e.g., fair outcomes for recipients of 

resource allocations). Furthermore, there is a growing body of evidence demonstrating that 

parents’ conversations with their children play a significant role in shaping children’s 

development in a number of domains including their social-cognitive understanding and 

moral development. While work has examined several links between parents’ conversations 

with their children and children’s understanding, existing work has not examined whether 

parent talk is related to one important element of moral understanding; distributive justice. 
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Specifically, it is unclear (to our knowledge) whether parents’ conversations with their 

children around distributive justice issues are associated with children’s behaviour in a 

resource distribution task. The present research addresses this important, yet unanswered, 

question.  

There is, however, recent work that has been conducted investigating the relationship 

between parents’ socialisation practices and one concept relevant to our question of interest: 

children’s prosocial sharing behaviour. For example, Gross et al. (2015) investigated 18- and 

30- month old children and the relationship between self-report measures of parent’s 

socialization practices and their child’s social understanding and prosocial behaviour (e.g., 

sharing, helping, etc). Children’s sharing behaviour was also measured with a lab-based 

sharing task which required children to share toys with an experimenter. The parent self-

report socialisation questionnaire asked parents to rate on a 5-point Likert scale how often 

they talked to their child about their child’s and other people’s feelings. How self-aware their 

child was (e.g., mirror self-recognition, use of terms including good and bad to refer to 

oneself), and an emotion word checklist on which parents marked the emotion words they 

believed that their child produced. The results revealed that toddlers’ social understanding 

was associated with parents’ tendencies to talk about their child’s and others’ feelings. 

Interestingly, parents’ reporting of their parenting practices (e.g., asking their child to help 

just for the purpose of teaching their child about prosocial behaviours) yielded no significant 

correlations with either parent-report measures of their child’s sharing behaviour at home or 

children’s sharing behaviour during the experimental sharing task in the lab.  

Although, the findings of Gross et al. (2015) suggest that parents’ interactions with 

their children, as measured by parent report of their practices with their child when teaching 

prosocial behaviour, may not be associated with children’s sharing behaviour, evidence from 

Brownell and colleagues (Brownell et al., 2013) suggests otherwise. In their study, Brownell 
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et al. examined whether parents’ emotion talk during a book reading task was related to their 

children’s sharing behaviour on a subsequent lab-based task. In this study, parents read an 

emotionally laden wordless picture book to their child. Parents’ discourse was coded for the 

frequency with which parents provided different types of talk, such as emotion, mental state 

(e.g., remember when the character…), desire and internal state words (e.g., the character was 

hungry or tired). Parents’ styles of speech were also coded insofar as whether parents’ speech 

included statements (e.g., simply labelling the emotion), elaborations (e.g., adding 

information about the emotion; its cause or how it feels when one experiences that emotion) 

or elicitations (e.g., efforts to have the child identify the emotion that the character felt). The 

authors found that the frequency of parents’ elicitation of emotion related content from their 

child during the book reading task was related to children’s behaviour on the sharing task. 

Specifically, parents who tended to elicit more emotion talk from their child had children 

who required fewer prompts to share resources with an experimenter. Thus, using a 

storybook reading task, this study offers some evidence suggesting that at least one aspect of 

parents’ interactions with their children is related to children’s sharing behaviour.  

While there is a large body of evidence documenting children’s distributive justice 

behaviour and the socio-cognitive factors that are associated with such behaviour, only a 

handful of studies have examined the extent to which children’s everyday experiences via 

interactions with their parents influence their developing understanding of concepts related to 

distributive justice. To our knowledge, this work has focussed predominately on the 

relationship between parents’ talk around the child’s and others’ emotions, feelings and 

children’s sharing behaviours (i.e., Brownell et al., 2013; Gross et al., 2015). Thus, the aim of 

the current study is to investigate whether parents’ speech during a book reading task relates 

to children’s tendency to distribute resources in a lab-based task. Specifically, is children’s 
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resource distribution behaviour associated with their parent’s dialogue about others’ internal 

states and other moral concerns relevant to notions of distributive justice?  

To investigate this question, parents were asked to read two picture books to their 3-

year-old children (i.e., “The Ant and the Grasshopper” and “The Little Red Hen”). Each 

picture book followed a simple story revolving around a protagonist who worked harder than 

the other characters to attain resources. For this study, the words were removed from the 

pages so that the books provided ample opportunity for parents to refer to emotions, internal 

states and also distributive justice concerns such as, which character “deserved” resources. 

Parents’ speech was coded for the type of speech parents used (e.g., internal and mental state 

words) and the style of parents’ speech (i.e., use of statements, elaborations and elicitations).  

To investigate associations between parents’ speech during the book reading task and 

children’s resource distribution, children completed a resource distribution task in which they 

were asked to distribute resources between two characters from the book. Critically, one of 

the characters was the protagonist (i.e., the character who worked hard in the book) and the 

other was a character who did not work hard. The distribution task was performed three 

times: before the parents began reading the book (to get a baseline measure of children’s 

behaviour and character preferences), in the middle of the book (the experimenter signalled to 

parents when to pause their reading of the book), and then at the end. We hypothesized that 

parents’ discourse around the characters’ emotions and desires (e.g., if they were sad and 

really wanted resources), moral deservingness (e.g., if they worked hard for the resources, 

shared their resources with others), internal states (e.g., if they were really hungry for 

resources) and mental states (e.g., if character does not know if he will have resources in the 

future) would be related to children’s’ resource distribution decisions. Specifically, we 

expected that children of parents who elaborated more on concepts related to wanting, 

needing, and deserving resources in the story would distribute more resources to the 
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characters their parents emphasised as being needy and deserving. The results of this study  

extends the current literature by providing the first investigation of the role that parents’ 

speech during conversations with their children plays in the development of children’s 

notions of distributive justice.  

Method  

Participants 

Thirty-two 3-year-old children (16 males, mean age = 36 months and 26 days, range 

= 34 months and 27 days to 38 months and 27 days) exposed to English at least 70% of the 

time participated in this study. Participants were recruited from a database of families whom 

registered their interest in child development studies. Children were from mixed social 

economic suburbs from a large city in New Zealand. Parents reported their children as 

belonging to the following ethnic groups: New Zealand European (n = 26), Other European 

(n = 2) or New Zealand European and one other ethnic group (n = 4). Three additional 

children were excluded from the final sample due to video recording error (n = 1) or because 

the child did not attend to the stories (n = 2). Parents were placed in a draw to win $50 worth 

of shopping vouchers, they also received a parking exit ticket and children received a small 

toy as reimbursement for their participation.  

Materials and Procedure  

Warm-up. Parents and their children were welcomed to a family waiting room and 

were then given information about the study while children played with toys. After parents 

granted consent, the experimenter asked them to read two picture books quietly to themselves 

whilst the experimenter completed warm-up procedures with the child (i.e., interacted with 

the child and toys). Parents were told that they were first going to read the books to 

themselves to become familiar with the storyline and then, once in the testing room, they 
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were going to read a wordless version of the book to their child. The experimenter reassured 

parents that they did not need to memorise the words in the book and that when reading the 

wordless version to their child, parents should do so in a manner that most resembled story-

time at home. Parents were given as much time as they needed to feel comfortable with the 

books.  

The two picture books were “The Ant and the Grasshopper” (Diane Marwood and 

Gabriele Antonini) and “The Little Red Hen” (Diane Muldrow (Eds.) and J. P. Miller). The 

“Ant and the Grasshopper” story depicted Ants as hard working; they collected grain to store 

for the winter. When they came across Grasshopper who was lazing and singing in the sun, 

they told Grasshopper that he should be collecting food too. Grasshopper payed no attention 

and when winter time came, Grasshopper was hungry, he asked the Ants to share their food 

with him. After the Ants questioned Grasshopper where his grain was, the Ants shared their 

grain with Grasshopper and reminded him that he had to find his own before winter next 

year. In the “Little Red Hen” story, the Hen decided she would make some bread, at each step 

of preparing the bread, she asked other animals including a Pig if they would help her make 

her bread, but at each instance, the other animals replied, “No, not I”. The red Hen was left to 

plant the seed, reap the wheat, carry the wheat to the mill and make the dough all by herself. 

When she asked who will help to eat the bread she made, all the other characters responded “I 

will!” The Hen chose to eat the bread all by herself. Each picture book was separated into two 

parts, part A and part B designated by a bright coloured sheet of A4 paper. In part A of each 

book, the storyline revolved around characters having worked or not worked for a resource. 

In the “Little Red Hen” book, Part A depicted the Hen asking the other characters to help her 

make the bread, but each character replied “No, not I”. In the “Ant and Grasshopper” book, 

part A depicted the Grasshopper who lay lazily in the sun during summer, while Ants worked 

hard to prepare grains (i.e., food) for the winter. In part B of each book, the storyline focussed 
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on whether the character(s) who had resources chose to share their resource with the 

character(s) who did not. The Hen asked who will help her eat the bread, each character 

replied “I will,” however the Hen chose to eat the bread all by herself. In the “Ant and the 

Grasshopper” book, winter arrived and Grasshopper was shown to be in a predicament; he 

was hungry but had no food. The Ants asked why did Grasshopper have no food and he 

replied that he “was too busy singing”. The Ants take pity on Grasshopper and shared their 

grains with him but reminded Grasshopper that “next summer, you have to collect your own 

grains for winter”.   

After parents decided they were familiarised enough to both books, the experimenter 

escorted the parents and children to the room where the rest of the session was held. Once in 

the room, the experimenter asked the parent and child to sit on cushions on the floor at a 

90cm x 60cm x 40cm table that was covered by a black cloth which obscured the testing 

materials beneath. The experimenter sat at the other side of the table opposite the parent and 

child. Two Sony HDR-PJ230 digital video cameras were positioned unobtrusively in the 

corners of the room so that the session could be recorded for later transcribing and coding.  

Each experimental session consisted of the following sequence of tasks described in 

detail below: (1) resource distribution (baseline), (2) picture book (part A) (3) resource 

distribution (test 1), (4) picture book (part B), (5) resource distribution (test 2), and (6) final 

storyline comprehension questions. Tasks 2-6 were repeated a second time for the second 

picture book. While the above tasks were completed in the same order for each participant, 

the order of picture books was counterbalanced across participants.  

Resource distribution task (Baseline). All resource distribution tasks (i.e., baseline, 

test 1, test 2) followed the same procedure. First, children were presented with two identical 

19cm x 12cm x 8cm boxes placed approximately 20cm apart, with a small rectangular slot 
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measuring 5cm long cut out on top of each box. Parents remained seated beside their child 

and were instructed not to interact with them. On the front of each box, there was a laminated 

picture of a character from the story (i.e., for the “Little Red Hen” story, a picture of the Hen 

was presented on one box and the Pig was presented on the other box, and for the “Ant and 

the Grasshopper” story, a picture of the Grasshopper was presented on one box and the Ant 

on the other box). The experimenter asked the child to look at the boxes and told the child 

that each box belonged to the character that was shown on the box. The experimenter placed 

five resource tokens one-at-a-time on the table in front of the child (i.e., for the Hen story, the 

tokens were laminated pictures of bread and for the Ant and the Grasshopper story, they were 

laminated pictures of grains). The experimenter informed the child that they were to choose 

who they wanted to give the resources to and that, once they made their choice, they were to 

put the tokens into the box that belonged to the character (i.e., “Over here, we have two 

boxes, one of these belongs to the Grasshopper and one of these belongs to the Ant. These are 

pictures of grains which is what Grasshoppers and Ants eat. Now, I want you to decide how 

many you want to give to the Ant and the Grasshopper. Now, can you put the grains that you 

want to give to the Ant and the Grasshopper in each box”). The experimenter reminded the 

child that it was their choice as to which character they gave the tokens to (i.e., “You can 

make your choice now and put the grains in the boxes, remember, you can choose how many 

grains go to Ant and Grasshopper”). The experimenter asked the child to let her know when 

they had completed the task by saying “done,” then turned around so that she was blind to the 

distribution. After the child was done, the experimenter turned around to face the child and 

said, “The bread/grain is all gone, thanks for doing that!” before she placed the boxes under 

the table. During baseline (1), both sets of boxes were presented sequentially to the child.  

Picture book reading task (Part A). Next, parents were asked to read part A of the 

modified book (i.e., the words were removed) to their child as similarly as possible to how 
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they would do at home. Parents were informed that the experimenter would leave the room 

and that the parent should knock on the door when they reached the end of part A. Once the 

experimenter returned to the room, the experimenter removed the book from the table and 

began the resource distribution task.  

Resource distribution task (Test 1). The resource distribution task was completed in 

the same manner as in baseline (described above) with the exception that children were first 

asked to match the boxes to the characters they just heard about in the story (e.g., which box 

belongs to the Ant?). Children were provided with prompts if they did not match the correct 

box with the correct character.  

Picture book reading task (Part B). Parents were asked to read part B of the modified 

book to their child. 

Resource distribution task (Test 2). Test 2 was completed in the same manner as in 

Test 1 with the exception that the side in which the boxes were placed was swapped before 

the child was asked to match the boxes to the characters.  

Storyline comprehension task. To ensure that children understood the story, the 

experimenter asked them to describe what happened in the story. Children were asked three 

questions; 1) “What happened in the story?” 2) “Did both characters work hard in the story or 

just one of them?” 3) “Which character worked hard?” Although the experimenter aimed for 

consistency when asking questions, there needed to be flexibility in this task. For example, if, 

in response to question (2), the child said “Yes”, the experimenter would prompt “Yes – both 

worked hard? Or Yes – one worked hard?” 

After completing the character preference task for the first book, tasks 2 – 6 were 

repeated with the second book. At the end of the session, parents were debriefed and thanked 

for their time. The number of tokens children distributed to each character and their accuracy 
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when they matched the characters to their respective boxes were coded for each resource 

distribution task. A second individual, blind to what the parents said during the book reading 

task repeated these observations (percent agreement = 100%). 

Transcribing 

For all sessions, video footage was used to transcribe parents’ and children’s2 

dialogue during the book reading tasks. Dialogue was transcribed verbatim from the 

recordings. Each transcript was divided by book, part, page number and the dialogue 

separated into conservational turns and utterances. Conversational turns were defined as the 

period in which one particular speaker was the primary speaker (usually the parent) and the 

second speaker (usually the child) may say a word or two such as “no” or “huh” without 

interrupting the primary speaker’s turn. An utterance was defined as an uninterrupted stream 

of language and usually denoted by the speaker’s intonation, such as when a speaker’s 

intonation ends with a characteristic question mark or long pause. Any emphasis on words or 

sentences during the dialogue was also highlighted by the use of bold font. Any speech that 

was unintelligible was also noted (usually words spoken by the child), as well as any attempts 

to re-direct the child if the child was off-task. Twenty percent of the sessions were re-

transcribed by a second trained individual to ensure the transcripts were accurate.  

Coding 

Given that we were most interested in whether parents’ speech was related to 

children’s resource distribution decisions, only parents’ utterances were coded. Parents’ 

speech codes were divided into three categories (i.e., problem, solution and internal codes). 

Problem and Solution category utterances were further coded into five types depending on 

                                       
2 Children spoke very little during the book reading task. 
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parents’ style of speech for that utterance (i.e., their use of statements, questions, answers, 

elicitations or explanations) (see Table 1).  

We were also interested in whether parents’ utterances which referenced each 

character’s moral deservingness were related to children’s subsequent distribution behaviour. 

To do this, we noted to which key character parents’ utterances referred (i.e., Hen, others, 

Grasshopper and Ant) and created two codes: problem focussed talk and solution focussed 

talk. Problem focussed talk was defined as any words or phrases (nouns, verbs, adjectives or 

adverbs) that referred to the problem in the book (i.e., that no one helped the Hen make her 

bread or that the Grasshopper did not gather grains for the winter). Solution focussed talk was 

defined as any words or phrases that referred to the resolution in the book (i.e., the Hen ate all 

the bread herself or the Ants gave some of their grain to the Grasshopper). These two codes 

were distinct from internal state codes as parents’ utterances about a characters’ behaviour 

did not always contain emotional or mental-state laden words, especially if the parent did not 

elaborate or explain concepts in further detail. For example, the phrase “the Ants were busy 

working to store food” contained no emotion or mental-laden words but referred to an 

important issue in the “Ant and the Grasshopper” book.  

To delve further into the aspects of parents’ speech that influenced children’s resource 

distributions and, in line with previous work (e.g., Symons et al., 2005; Laible, 2004) we 

distinguished between parents’ style of speech. Specifically, parents’ use of statements (e.g., 

providing a name for an emotional state or desire), explanations (e.g., providing a phrase that 

explained or clarified the possible reason or cause for a particular emotion/desire, or that 

provided background or context to help the child understand and identify when the 

emotion/desire was experienced) and elicitation in which parents asked the child how they 

thought a character felt. We also noted that the books presented many opportunities in which 

parents’ statements about the characters involved the parents highlighting that one character  
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Table 1. Definitions and examples of the different types of problem and solution code categories of parents’ speech for each book.  

  Type 
  Statement Question Answer Elicitation Explanation 
Category Definition Character Example 
Problem Statements 

or phrases 
that refer to 
the problem 
in the story  

Ant Ant is 
working hard 

Why are you 
not collecting 
food for 
winter? 

We are 
storing food 
for the winter 

What is the Ant 
carrying on his 
back? 

The Ants are storing 
food because when 
winter comes, food 
will be scarce… 
 

 Grasshopper Grasshopper 
is being lazy 

Why are you 
working in 
this lovely 
weather? 

I’m enjoying 
the sun! 

Did 
Grasshopper do 
any work? 

Grasshopper is lying 
in the sun because 
she doesn’t want to 
do work… 
 

 Hen The Hen did 
it all by 
herself 

Will you help 
me make the 
dough? 

Fine, I will 
do it myself 

Did the Hen 
work hard? 

So the Hen worked 
hard because then she 
would have bread to 
eat… 
 

 Other The Other 
characters 
chose not to 
help 

Can you do it 
yourself? 

No, we won’t 
help you. 

Did any of the 
other characters 
help the Hen?  

The Other characters 
are too busy playing 
their instruments to 
help the Hen… 

Solution Statements 
or phrases 
that refer to 
the solution 
in the story  

 
Ant 

 
Ant shared 
his grain with 
Grasshopper 

 
Do you want 
some grain? 

 
Here, we will 
give you 
some grain. 

 
Do you think the 
Ant should share 
his grain? 

 
The Ant shared 
because they were 
well prepared  
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  Grasshopper Grasshopper 
promises to 
work hard 
next year 

Can I please 
have some of 
your grain? 

Yes, I would 
like some 
grain please. 

Should 
grasshopper get 
some grain? 

Grasshopper only 
took the grain after he 
promised that next 
year he would 
prepare for winter 
too… 
 

  Hen The Hen ate 
all the bread 
herself 

Who will 
help me eat 
the bread? 

No, you can’t 
have any 
bread 

Do you think the 
Hen should 
share her bread? 

The Hen didn’t share 
her bread because she 
had to make it all by 
herself… 
 

  Other The other 
characters 
did not get 
any bread 

Can we have 
some bread? 

We will help 
you eat the 
bread! 

Do you think the 
other characters 
deserve bread? 

The other characters 
did not get any bread 
because they all 
refused to help make 
it.  

 

Table 2. Definitions and examples of the internal code categories of parents’ speech for each book. 

Category3 Definition Character  Example 
Emotion Statements or phrases that refer to a 

character’s emotion 
Ant The Ant is happy 

Do you think Ant is happy? 
 Grasshopper Grasshopper is sad  

Why do you think grasshopper is sad and crying? 
 Hen The Hen is angry 
 Other The other characters are happy 

                                       
3 Due to the low frequency of parents’ use of utterances coded as internal states, we collapsed across the different types of codes (i.e., statement, elicitation etc). 
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Desire Statements or phrases that refer to a 
character’s desire or needs 

Ant The Ant needs to collect grain 
 Grasshopper Grasshopper just wants to lie in the sun 
 Hen Does the Hen want the others to help her? 
 Other Do they want to help? 
Mental 
States 

Statements or phrases that refer to a 
character thinking, remembering or knowing 

Ant Ant knows that winter is coming soon 
Grasshopper Grasshopper remembers when he lay in the sun 

instead of collecting food 
 Hen The Hen remembers that the other characters did 

not help her 
 Other The other characters know they will get some 

bread 
Internal 
States 

Statements or phrases that refer to a 
character’s other internal states (e.g., 
physiological states) 

Ant Ant was really exhausted 
Grasshopper Grasshopper was so hungry! 

 Hen Hen was tired from all that work! 
 Other The other characters were hungry 
Empathy 
Inductions 

Statements or phrases or sounds that evoke 
empathy for a character 

Ant “Whew” look at that Ant sweat! 
Grasshopper “Awwww, grasshopper is soooo hungry” 
Hen “Sob sob, no one will help me make my bread” 
Other “Tut, Tut, Tut, they didn’t help” 
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asked for something from another character (e.g., “can I have some grain?”). Considering the 

presence of such utterances, we distinguished statements from questions (ending with a 

question mark) and the answers to questions, which enabled us to examine if children of 

parents who highlighted certain elements of the story were more/less likely to give resources 

to that character. For example, children of parents who emphasized a character’s request for 

resources or help (e.g., when the Hen asks for help from the other animals or when 

Grasshopper asks for food from the Ants) may be more likely to distribute more resources to 

that character.  

In light of previous research investigating links between parent talk and children’s 

socio-cognitive understanding (e.g., Dunn et al., 1987; Garner et al., 1997; Laible, 2004; 

Harris, 2005; Taumoepeau & Ruffman, 2006; Ruffman et al., 2002; see Wellman, 1990 for a 

review) and sharing behaviour, (e.g., Brownell et al., 2013, Gross et al., 2015) we coded for 

instances of the following types of  internal state words/statements: emotion words, desire 

words, references to mental states, references to physiological states and empathy inductions 

(see Table 2 for definitions and examples).  

Finally, to attain a measure of maternal talkativeness we counted the total number of 

utterances spoken by each parent.  

A second reliability coder coded 20% of the transcripts for each of the codes listed in 

Table 1 (percent agreement = 82%, Kappa = 0.85).  

Results 

Children’s Resource Distribution Behaviour 

Preliminary analyses. To investigate if children’s distribution behaviour varied as a 

function of our counterbalanced factors, a 3 (resource distribution task: baseline, test 1, test 2) 

X 2 (protagonist: Hen, Ant) X 2 (gender: male, female) X 2 (first book: Ant and the 
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Grasshopper, Little Red Hen) mixed-design ANOVA on the average number of tokens 

offered to the protagonist with resource distribution task and protagonist as the within-

subjects factors was conducted4. The results revealed that there were no significant main 

effects or interactions with gender or book order. Further, participants’ age was not 

significantly correlated with the number of tokens distributed to either protagonist. Thus, 

subsequent analyses were collapsed across gender and the book parents read first and age was 

not considered as a covariate.  

Focal analyses. Of particular interest was whether the average number of tokens that 

children gave the protagonist in each book (i.e., the Hen in “Little Red Hen” and the Ant in 

“The Ant and the Grasshopper”) changed across the different resource distribution tasks. If 

children were sensitive to the hardworking portrayal of the Ant and/or the Hen, we expected 

that children would distribute more tokens to them after hearing the story (i.e., test 1, 2) 

compared to baseline. A 3 (resource distribution task: baseline, test 1, test 2) X 2 

(protagonist: Hen, Ant) repeated measures ANOVA investigating the average number of 

tokens distributed to the protagonist throughout the study revealed no significant effects. 

These results suggest that children showed no preference for the character who was portrayed 

to be hardworking. In contrast to our hypotheses, children did not vary their offer of tokens to 

the protagonist after they heard how hard the protagonist worked in the story.  

While we were somewhat surprised that there were no differences in children’s 

resource distribution behaviour, of primary interest was whether parents’ speech and the 

information they provided their children with regarding the characters was associated with 

individual differences in children’s distributions towards the protagonist. Subsequent 

analyses were conducted to investigate if children’s distribution behaviour varied as a 

                                       
4 For all analyses, significance was assessed if p was less than .05 and when necessary, Bonferroni corrections 
were completed in the case of multiple comparisons. 
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function of what parents said during the book reading task. However, before examining these 

associations, we explored the general content and style of parents’ speech during the book 

reading task.  

 

Figure 1: Average Number of Tokens Distributed to Each Character for Each Resource 

Distribution Phase 

Book Reading Task 

Preliminary analyses were conducted to examine whether there were any differences 

in the total number of utterances and coded utterances between the books or depending on 

which book was read first. Results from two 2 (book: Hen, Ant) X 2 (first book: the Ant and 

the Grasshopper, the Little Red Hen) X 2 (gender: male, female) mixed-ANOVAs with book 

as the within subjects factor revealed that total number of utterances and coded utterances did 

not differ between gender, books or which book was read first. Results from correlations 

revealed that age was not significantly related to either the number of utterances or coded 

utterances parents provided. As such, all subsequent analyses were collapsed across book 

order and did not include age as a covariate.  
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Figure 2. Average Number of Parents’ Utterances Coded for Each Content Type (+- SE) and 

Character. 

As can be seen in Figure 2 and Table 3, the content of parents’ speech during the book 

reading task for both books was directed predominately towards the problem (i.e., the 

protagonists’ work ethic) and solution (i.e., whether the protagonist kept or shared their 

resources and how deserving the character was to receive resources). In contrast, parents 

provided very few utterances referring to the internal states of the characters (e.g., emotions 

and desires). With respect to parents’ style of speech in both books, parents’ utterances 

tended to be mostly statements, followed by explanations, and elicitations were used the least 

often.  

In the next set of analyses we examined whether the content and style of parents’ 

speech to their children differed according to book (i.e., The Ant and the Grasshopper vs. The 

Little Red Hen). Given the differences in storyline between the two books, we thought that 

parents’ speech about the protagonist might differ across books. For example, in the Little 
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Red Hen book, the Hen chose not to share her bread with the other characters, whereas in the 

Ant and the Grasshopper book, the Ant chose to share grains with the Grasshopper. Thus, we 

thought parents might be more likely to, for example, emphasise that one character was being 

kind because he shared his grain. The next set of analyses examined whether these and other 

contrasts in the outcomes of the two books were reflected in parents’ speech about the 

protagonists.    

Table 3. Descriptive Statistics for the Parent Speech Style Codes for Each Book. 

 

 

Category Book 

 Ant and the Grasshopper Little Red Hen 

 

Problem-
Focussed Codes 

 Mean (SE) Range Mean (SE) Range 

Statement 5.25 (.32) 1-7 4.16 (.43) 0-13 

Question 1.66 (.26) 0-7 4.50 (.27) 0-7 

 Answer 1.25 (.19) 0-4 4.75 (.29) 0-7 

 Elicitation 1.13 (.29) 0-6 1.06 (.28) 0-6 

 Explanation 3.59 (.40) 0-8 1.91 (.32) 0-5 

Solution-
Focussed Codes 

Statement 1.75 (.23) 0-5 1.62 (.14) 0-4 

Question 1.00 (.16) 0-4 .97 (.08) 0-3 

 Answer .91 (.17) 0-4 1.66 (.34) 0-11 

 Elicitation .69 (.19) 0-4 .47 (.16) 0-3 

 Explanation 1.34 (.18) 0-4 .66 (.18) 0-4 

Internal State 
Codes 

Emotion .94 (.19) 0-3 .09 (.07) 0-2 

Desire .31 (.10) 0-2 .53 (.15) 0-3 

 Empathy .63 (.13) 0-2 0 (0) 0-0 

 Mental States .56 (.13) 0-2 .31 (.12) 0-3 

 Other States 2.00 (.21) 0-7 .31 (.20) 0-6 
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What did Parents talk about in Each Book? 

The Little Red Hen Book. Overall, more than 70% of the content of coded utterances 

for the Little Red Hen book were directed towards the problem in the story (i.e., that the Hen 

did all the work to make bread and her friends would not help) (see Appendix B for 

descriptives), followed by solution-focussed utterances in which the parent detailed how the 

Hen chose not to share her bread with her friends (23%). Parents infrequently referred to the 

internal state of any of the characters (6%). Specifically, parents provided few emotion, 

desire, mental state, empathy inductions and other internal state utterances to describe the 

Hen or the other characters in the book.  

Regarding the style of speech parents used for the problem- and solution-focussed 

codes parents offered in this book, of the total number of coded utterances, parents mostly 

provided statements (81%), which included descriptions of the events in the book and what 

characters were saying while reading the book. This was followed by explanation utterances 

(12%) and then elicitations (7%), in which parents elaborate on the characters’ actions or 

attempt to elicit a response from their child about their thoughts on what was happening in 

the book. 

The Ant and the Grasshopper. Similar to the Hen story, parents focussed 

predominately on the problem in the story (>55% of total coded utterances were problem 

codes) revealing that parents frequently referred to the Ant working hard to collect grains, 

whilst the grasshopper did not. This was followed by solution-focussed utterances in which 

the parent spoke about how, in the end, the Ant chose to share his grain with the Grasshopper 

(24%). In contrast to the Little Red Hen book, parents more commonly referred to the 

emotions, desire and other internals states of the Ant and the Grasshopper (e.g., that 
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Grasshopper was hungry because he did not have any grain), these internal state codes 

accounted for approximately 20% of all coded utterances.  

Regarding the style of speech parents used for the problem- and solution-focussed 

utterances, as with the Little Red Hen book, parents most commonly used statement type 

utterances (64%), followed by explanation styles of speech (27%) and then elicitation types 

of speech (<10%). Thus, as with the Hen book, parents most commonly used statements 

when reading about the characters working hard or sharing and were less likely to elaborate 

on these statements or ask their child what they thought about the events in the book.   

  In summary, in most cases, parents directed their speech towards aspects of the 

storyline (i.e., either the problem or the solution) rather than elaborating on characters’ 

desires, mental states, emotions and other internal states in both books. While there were 

similarities between books (e.g., in both books, the pattern of parents’ speech style was the 

same, statements dominated their utterances with fewer explanations and elicitations) there 

were also differences. Before reporting the analyses examining the relationship between 

parents’ utterances and children’s behaviour, we test whether there were any significant 

differences between books in the content and type of parents’ utterances.   

Did parents’ use of problem- and solution-focussed utterances differ across books?  

Preliminary analyses. We conducted separate omnibus ANOVAs for our two 

counterbalanced factors, gender and book order, to examine if these factors interacted 

significantly with our main variables of interest. A 2 (content type: problem-focussed, 

solution-focussed) X 5 (speech style: statement, question, answer, elicitation, explanation) X 

2 (book: Ant and the Grasshopper, Little Red Hen) X 2 (character: protagonist, other) X 2 

(gender: male, female) mixed design ANOVA and a 2 (content type: problem-focussed, 

solution-focussed) X 5 (speech style: statement, question, answer, elicitation, explanation) X 
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2 (book: Ant and the Grasshopper, Little Red Hen) X 2 (character: protagonist, other) X 2 

(first book: Ant and the Grasshopper, Little Red Hen) mixed design ANOVA with content 

type, speech style, book and character as the within-subjects factors were conducted. The 

results of these ANOVAs revealed that neither gender nor book order interacted significantly 

with our main variables at any level, thus, the subsequent analyses were collapsed across both 

gender and the book children read first.  

Focal analyses. For this set of analyses, we investigated if there were any differences 

in parents’ speech content and style between the two books. We conducted a 2 (content type: 

problem-focussed, solution-focussed) X 5 (speech style: statement, question, answer, 

elicitation, explanation) X 2 (book: Ant and the Grasshopper, Little Red Hen) X 2 (character: 

protagonist, other) repeated measures ANOVA on parents’ utterances. This analysis revealed 

main effects for all of the variables, and several significant interactions. The three-way 

interactions between content type, speech style and book (F(4, 496) = 17.96, p < .001, ηpartial2 = 

.13) and between content type, speech style and character (F(4,496) = 64.87, p < .001, ηpartial2 = 

.34) and between speech style, book and character (F(4,496) = 71.62, p < .001, ηpartial2 = .37) 

were significant, but were qualified by a four-way interaction between content type, speech 

style, book and character (F(4,496) = 30.60, p < .001, ηpartial2 = .20) (see Appendix B for table 

showing the descriptive statistics for the style codes separated for each character, content type 

and book). 

The main reason for conducting this set of analyses was to investigate whether there 

were differences in parents’ approaches to the problem-focussed and solution-focussed 

content depicted in the two books. There were key differences between the storylines of each 

book which led us to expect differences in the extent to which parents’ emphasised the 

problem and solution, as well as highlighting differences in the behaviour of the protagonist 

in each book. With regards to the problem-focussed category, one key difference in the 
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protagonist’s behaviour was that in the Little Red Hen book, the Hen requested help from her 

friends to make the bread, but they chose not to. This contrasts with the Ant and the 

Grasshopper book, in which the Ant told the Grasshopper that he should collect grain for 

himself. The books also were quite different in the solutions offered. Specifically, the Hen 

chose to eat the bread herself, whereas the Ant chose to share his grains with Grasshopper. 

Given these differences between the books, we thought there would be several differences in 

parents’ speech to children between books. For example, we hypothesised that parents would 

use different styles of speech to elaborate on these concepts across books (e.g., parents may 

be more inclined to elicit a response from their child after reading that the Hen chose not to 

share her resources, for example asking if the child thought this was fair).  

In light of the above hypotheses, we followed up the significant four-way interaction 

by conducting a 5 (speech style: statement, question, answer, elicitation, explanation) X 2 

(book: Ant and the Grasshopper, Little Red Hen) X 2 (character: protagonist, other) repeated-

measures ANOVA for each content type (i.e., problem- and solution-focussed codes). The 

ANOVAs revealed significant main effects and interactions between the variables which 

were qualified by significant three-way interactions between speech style, book and character 

for each content type (problem-focussed content: F(4,496) = 68.83, p < .001, ηpartial2 = .36; 

solution-focussed content: F(4,496) = 13.31, p < .001, ηpartial2 = .10). Thus, within both the 

problem- and solution-focussed categories, there were differences in parents’ speech styles 

and the extent to which their utterances were relevant to either the protagonist or other 

characters, which differed across books.  

To follow up the significant three-way interactions, we conducted a 5 (speech style: 

statement, question, answer, elicitation, explanation) X 2 (character: protagonist, other) 

repeated-measures ANOVA for the problem- and solution-focussed codes and each book 

separately. The ANOVAs revealed significant two-way interactions between speech style and 
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character (problem-focussed, Little Red Hen Book: F(2,248) = 121.84, p < .001, ηpartial2 = .66; 

solution-focussed, Ant and Grasshopper Book: F(2,248) = 11.12, p < .001, ηpartial2 = .15; 

solution-focussed, Little Red Hen Book: F(2,248) = 8.29, p < .001, ηpartial2 = .18). No other 

effects were significant, specifically, there were no differences in parents’ speech style when 

referring to the problem in the Ant and the Grasshopper book (problem-focussed, Ant and 

Grasshopper Book: F(2,248) = .413, p > .05, ηpartial2 = .007).  

To address the above significant two-way interactions, we conducted a series of 

follow-up independent t-tests (Bonferroni corrected p = .006) to investigate which specific 

speech styles (i.e., statements, questions, answers, elicitations, or explanations) differed 

between the protagonist and other characters for each content type (i.e., problem- and 

solution-focused code) and book. For the Little Red Hen book, as expected, parents’ speech 

style differed greatly depending on whether their utterances were referring to the Hen or the 

other characters. Specifically, parents’ statement and question style utterances for both the 

problem- and solution-focussed codes were focused on the Hen (problem-focussed, 

statement: t(62) = 7.03, p < .001 Cohen’s d = 1.79, r = .67; problem-focussed, question: t(62) = 

15.24, p < .001 Cohen’s d = 3.87, r = .89, solution-focussed, statement t(62) = 7.09, p < .001 

Cohen’s d = 1.80, r = .67; solution-focussed, question t(62) = 5.32, p < .001 Cohen’s d = 1.35, 

r = .56). In addition, for the problem-focussed codes, parents used more answer style 

utterances (t(62) = -14.81, p < .001 Cohen’s d = 3.76, r = .88) and more explanations when 

talking about the other characters who did not help the Hen make the bread (t(62) = 4.54, p < 

.001 Cohen’s d = 1.15, r = .50). No other comparisons reached statistical significance. 

Regarding the Ant and the Grasshopper book, there were no significant differences 

between any of the different speech styles and parents’ emphasis on the Ant or the 

Grasshopper for the problem-focussed codes. In contrast, regarding the solution-focussed 

utterances, parents were significantly more likely to provide answers and explanations when 
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talking about the Ant than they were the Grasshopper (t(62) = 5.24, p = .002 Cohen’s d = 1.33, 

r = .55; t(62) = 5.14, p = .002 Cohen’s d = 1.31, r = .54). These results suggest that parents 

provided different speech styles depending on the events which were unfolding in the story 

line (e.g., whether the problem was being discussed wherein the protagonist worked for 

resources, but other characters did not, or whether parents were detailing if the protagonist 

chose to share or not to share their resources). 

Did parents’ use of internal state utterances differ across books?  

We also investigated whether parents’ use of internal state codes differed as a 

function of book and character, we first conducted preliminary analyses to ensure that gender 

and book order did not significantly interact with of our variables of interest on any level. We 

conducted a 5 (internal state codes: emotion, desire, empathy, mental states, internal states) X 

2 (book: Ant and the Grasshopper, Little Red Hen) X 2 (character: protagonist, other) X 2 

(gender: male, female) mixed measures ANOVA with internal state codes, book and 

character as the within-subjects factors. The results from this ANOVA revealed that gender 

did not significantly interact with any of the variables and therefore we collapsed across 

gender in subsequent analyses. We conducted a second, 5 (internal state codes: emotion, 

desire, empathy, mental states, internal states) X 2 (book: Ant and the Grasshopper, Little 

Red Hen) X 2 (character: protagonist, other) X 2 (book order: Ant and the Grasshopper, Little 

Red Hen) mixed measures ANOVA with internal state codes, book and character as the 

within-subjects factors. However, this analysis showed a significant two-way interaction 

between internal state codes and book order (F(4,440) = 2.94, p = .02, ηpartial2 = .02). Thus, we 

kept book order in the main analyses. This ANOVA also revealed several significant main 

effects and interactions between book, character and internal state codes, these were qualified 

by a statistically significant three-way interaction between internal state codes, book and 

character (F(4,440) = 16.93, p < .001, ηpartial2 = .12). 
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We first report the follow-up analyses for the significant two-way interaction between 

internal state codes and book order; we conducted a series of independent t-tests comparing 

differences between the books children were read first and each internal state code. These 

follow-ups did not reveal any significant differences (p’s > .05). To further explore the three-

way interaction between internal state codes, book and character, we performed a 5 (internal 

state codes: emotion, desire, empathy, mental states, internal states) X 2 (character: 

protagonist, other) repeated measures ANOVA for each book. The results revealed a 

significant interaction between internal state codes and character for both books revealing 

that parents’ use of internal state codes while reading each book differed according to 

character (Ant and Grasshopper Book: F(4,248) = 22.28, p < .001, ηpartial2 = .26; Little Red Hen 

Book: F(4,248) = 3.90, p = .004, ηpartial2 = .06). Subsequently, we ran a series of independent 

samples t-tests for each type of internal state code to identify which codes differed between 

characters for each book. After correcting for repeated trial analyses (i.e., Bonferroni 

correction p = .005), there were no significant differences between the characters in parents’ 

use of any of the internal state codes for the Little Red Hen book (p’s > .005). For the Ant 

and the Grasshopper book, parents used significantly more desire and other internal state 

codes (e.g. physiological states) to refer to the Grasshopper than they did the Ant (t(62) = 8.29, 

p < .001, Cohen’s d = 2.11, r = .73; t(62) = 2.89, p < .001, Cohen’s d = .73, r = .34 

respectively). There were no other significant differences between the characters in parents’ 

use of mental state, emotion talk and empathy inductions (p’s > .006) in the Ant and 

Grasshopper book. Thus, for the most part, parents did not vary their use of internal state 

terms for the different characters in each book, unless a character was depicted as being cold, 

hungry or in need of resources, as in the Ant and the Grasshopper book.   

In sum, there were some differences between the books in the content and type of 

parents’ utterances directed towards the protagonist and other characters, suggesting that 
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parents were sensitive to differences in each book’s storyline. Given these differences, all 

subsequent analyses will be conducted separated by book and character. In the final set of 

analyses we investigate whether parents’ utterances were associated with children’s resource 

distribution behaviour.  

Is Parents’ Speech Related to Children’s Resource Distribution Behaviour? 

 Recall that children did not adjust their resource distribution behaviour to the 

protagonist in either book from baseline through to either of the test phases. However, there 

was variability across children in their resource distribution behaviour. Considering this, we 

sought to examine whether parents’ speech could account for some of this variability. Thus, 

in the final set of analyses we examine whether parents’ speech during the book reading task 

is related to children’s resource distribution behaviour. To investigate this question, we 

conducted a series of Pearson’s correlations between each of the measures of parent speech 

(i.e., content and type codes) for each character and the average number of tokens children 

distributed to each character separately for each book. We conducted a series of analyses 

separated by book and character because of the differences between books and characters in 

many of the codes revealed in the previous section. Recall also, that children’s distribution 

behaviour did not differ from Test 1 and Test 2, thus, all correlations were conducted on the 

number of tokens children gave to the protagonist averaged across the test trials. 

The Little Red Hen. A Pearson correlation was performed between problem- and 

solution-focussed codes for each character and the average number of tokens children 

distributed to the Hen. This analysis revealed that none of the correlations between the 

overall frequency of parents’ use of problem- and solution-focussed codes for each character 

and children’s resource distribution behaviours reached significance (p’s > .05) (see 

Appendix A for correlation matrices).  
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We then performed correlations for the speech style of problem- and solution-

focussed codes for each character and children’s distribution behaviour. The results 

demonstrate that none of the correlations between parents’ use of different speech styles (i.e., 

statement, question, answer, elicitation, explanation) for either the problem- or solution-

focussed codes for any character and children’s resource distribution behaviour reached 

significance (p’s > .05).  

Finally, we performed correlations between internal state codes and children’s 

distribution behaviour. There was a moderate, positive association between parents’ 

utterances highlighting the hen’s desires and the average number of tokens children 

distributed to the Hen (r(32) = .37, p = .04); children were more likely to give more tokens to 

the Hen if their parents were more likely to emphasise that the Hen wanted help from the 

other characters. None of the remaining internal state codes (e.g., emotion, mental state) were 

significantly correlated with children’s token distribution.  

The Ant and the Grasshopper. We first performed a Pearson correlation between 

problem- and solution-focussed codes for each character and the average number of tokens 

children distributed to the Ant. Parents’ overall use of solution-focussed utterances that were 

related to the Ant revealed a moderate, negative association with children’s resource 

distribution behaviour (r(32) = -.44, p = .01). Somewhat counterintuitively, the more parents 

spoke about the Ant’s solution to share resources with the Grasshopper, the fewer number of 

resource tokens children gave to the Ant. None of the other associations between overall 

problem- and solution-focussed codes directed to each character and children’s behaviour 

reached statistical significance.  

Next, we performed correlations between the speech style (i.e., statement, question, 

answer, elicitation, explanation) for problem- and solution-focussed codes for each character 
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and children’s distribution behaviour. We found that parents’ use of problem-focussed 

statements relating to the Grasshopper were positively associated with children’s resource 

distribution behaviour to the Ant (r(32) = .36, p = .04). Specifically, children were more likely 

to give more tokens to the Ant if their parents were more likely to emphasise that the 

grasshopper was not working and being lazy. No other problem-focussed speech style types 

significantly correlated with children’s behaviour. 

Regarding the correlations examining the different solution-focussed speech styles 

and children’s behaviour, parents’ use of solution questions and explanations that focussed 

on the Ant were negatively associated with children’s resource distribution to the Ant (r(32) = 

-.43, p = .01, r(32) = -.35, p < .05 respectively ). Specifically, the more parents spoke of the 

Ant asking if he should share his grain with Grasshopper, or the more parents explained why 

the Ant shared his grain with Grasshopper, the fewer number of tokens children distributed to 

the Ant and thus distributed a greater number of tokens to the Grasshopper. No other 

correlations reached statistical significance.  

For the correlations performed between internal state codes and children’s distribution 

behaviour, none of the correlations between parents’ use of internal state codes and the 

average number of tokens children distributed to the Ant reached statistical significance.  

Summary 

The present study was designed to investigate how parents described concepts related 

to fairness in resource distribution and moral deservingness to their children in two picture 

books and whether parents’ use of these utterances were associated with children’s resource 

distribution behaviour. We were particularly interested in whether the average number of 

tokens children distributed to the hard-working character (i.e., the protagonist) in each book 

was associated with the content of parents’ speech. Our findings suggest that there were some 
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significant differences in parents’ speech depending on the actions and outcomes of the 

protagonists, furthermore children’s distribution behaviours seemed to reflect some of these 

differences. We found that the content and style of parents’ utterances differed according to 

book and character. Specifically, in the Little Red Hen book, parents used more statement 

and question style utterances when talking about the Hen, whilst they used more answer and 

explanations when referring to the other characters. In contrast, in the Ant and the 

Grasshopper book, parents used more answer and explanation styles of speech when talking 

about the Ant giving some of his resources to Grasshopper. When we compared associations 

between parents’ speech and children’s token distribution, we found that children distributed 

more tokens to the Hen if their parents emphasized that the Hen desired help in working to 

make the bread. Also, children gave less tokens to Grasshopper if their parent emphasized 

that he was lazy, unless parents explained why the Ant shared his resources with Grasshopper 

(i.e., because Grasshopper had no resources).   

Discussion 

One moral concern that emerges early in life is a sensitivity to fairness, especially 

fairness in resource distribution contexts. Expectations that resources should be distributed 

according to the principles of equity (amount of work recipients enacted towards the 

resources), equality (everyone should get the same) and need (Adams, 1965; Deutsch, 1975) 

are seen to emerge before children begin formal schooling (e.g., Baumard et al., 2012; 

Kenward & Dahl, 2011; Paulus & Moore, 2015; Hamann et al., 2014; Olson & Spelke, 2008; 

Melis et al., 2013; Ulber et al., 2015). Recent research has demonstrated that children’s 

resource distribution behaviour is guided by their perceptions of fairness, but also, their social 

cognitive development. Specifically, children’s sensitivity to internal states such as their 

understanding of others’ intentions, emotions, desires and needs is reflected in their resource 

distribution decisions. For example, a number of studies have shown that, 3- and 4-year-old 
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children will distribute more resources to a recipient who worked harder (Baumard et al., 

2012; Hamann et al., 2014; Melis et al., 2013; Ulber et al., 2015), desired/needed the 

resources (Brownell et al., 2009; Malti et al., 2016) or was shown to help or share resources 

with others (Olson & Spelke, 2008; Kenward & Dahl, 2011). Evidence that moral and social 

cognition concerns play a role in children’s resource distribution outcomes raises the 

interesting question of the factors which shape children’s development of fairness in resource 

distribution contexts.  

An abundance of research suggests that parents’ socialisation practices play a critical 

role in children’s social cognitive and moral development (e.g., Dunn et al., 1987; Garner, 

Dunsmore, & Southam‐Gerrow, 2008; Taumoepeau & Ruffman, 2006; Ruffman et al., 2002; 

Kochanska, 1997, Kochanska & Murray, 2000). For instance, parents’ socialisation in the 

form of conversation content and style with their children has been investigated by a host of 

researchers (e.g., Symons et al., 2005; Garner et al., 1997; Turnbull & Carpendale, 1999; 

Ruffman et al., 2002). This body of work demonstrates that parents’ use of internal state 

content words and their use of elaborative and elicitation styles of speech are particularly 

supportive of children’s social cognitive abilities (Brown & Dunn, 1991; Dunn et al., 1991; 

de Rosnay et al., 2004; Taumoepeau & Ruffman, 2006; Wellman, & Lagattuta, 2004). Two 

of these parental conversation techniques have even been shown to be implicated in 

children’s prosocial tendencies to share resources with other people (e.g., Brownell et al, 

2013, see also Gross et al., 2015 for contrasting findings). Specifically, parents’ elicitation of 

emotion talk from their child was found to be related to children sharing more quickly with 

an experimenter (Brownell et al., 2013). To our knowledge, these studies have been the only 

ones to investigate a relationship between parents’ speech and one aspect of children’s 

developing considerations for fair resource distribution (namely sharing with others). Thus, 
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we hypothesised that parent socialisation in the form of parent’s speech may also contribute 

to children’s considerations of fairness when distributing resources.  

We examined this hypothesis in this exploratory study by utilising a book reading task 

to firstly investigate parent’s speech with their child during a storybook reading session. 

Critically, the storyline of the books revolved around characters working for and distributing 

resources. Our results revealed that in terms of the content of parents’ speech, parents spoke 

predominately about the problem (e.g., that the Hen worked hard to make bread and her peers 

refused to help her), and solution in the story (e.g., the Hen chose to eat the bread herself). 

Parents made fewer references to the characters’ desires, mental states, emotions and other 

internal states in both books. We also recorded the style of parents’ speech and while we did 

find similarities in content and style of parents’ utterances between the books, there were also 

differences. For example, parents were more likely to use answer and explanation style 

utterances when referring to why the other characters did not help the Hen to make bread. In 

comparison, parents’ use of answer and explanation style utterances was most common when 

elaborating on why the Ant chose to share his resources with Grasshopper.  

A second aim of this study was to investigate children’s resource distribution 

decisions in a resource allocation task in which they were asked to divide resources between 

two characters from the story. Our results revealed that children’s token distribution did not 

vary as a function of character, even when children heard that the characters contributed 

different amount of effort to attain resources.  

Testing children’s resource distribution behaviour enabled us to achieve our third 

goal, which was to examine relations between parent speech and children’s distribution 

behaviour to the characters in the books. Our results suggest that 3-year-olds’ distribution 

decisions were associated with some aspects of the content of their parents’ socialisation 
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speech. Children were more likely to give more tokens to the Hen who worked hard to make 

bread if their parents used more desire utterances (i.e., emphasized that the Hen wanted help 

from her friends to make the bread). Children were more likely to give more tokens to the 

Ant when their parents emphasised that the other character, the Grasshopper, was slacking off 

and lazing in the sun instead of working. Interestingly, children were more likely to give 

fewer tokens to the Ant if their parents emphasised that he considered sharing his food with 

Grasshopper who was in need of resources. Consistent with previous findings which suggest 

the importance of explanatory styles of speech and its relation to children’s social 

cognitive/moral outcomes (Laible, 2004a; Laible & Thompson, 2000; Fivush & Fromhoff, 

1988; Garner et al., 1997; Wellman & Lagattuta, 2004), in the current study, the more parents 

elaborated on the reasons why Ant gave his resources away to Grasshopper, the fewer tokens 

children gave to the Ant. These findings are considered in the context of the literature 

surrounding children’s distributive justice notions, and the potential role of parent’s 

socialisation on distributive justice development.  

Regarding the content of parents’ speech, our finding that parents’ emotion talk was 

not associated with children’s resource distribution behaviour contrasts with previous 

findings from Brownell et al. (2013) but is consistent with the findings from Gross et al., 

(2015). Gross and colleagues investigated parent’s self-report of their socialisation strategies 

(including frequency of discussion of emotions with their child) and reported that there were 

no associations between the frequency of parents’ emotion talk with their child and children’s 

sharing behaviour (either parent-report of their child’s sharing at home or sharing during an 

experimental task). Whereas, Brownell et al.’s study revealed that children’s sharing 

behaviour was related to parents’ elicitation of emotion talk from their child during the book 

reading task. The fact that our findings contrast with Brownell et al.’s findings but are in line 

with Gross et al’s is somewhat surprising since conceptually and methodologically, Brownell 
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et al.’s study was more similar to the present research. For instance, both studies used a story 

book reading task to explore different styles of speech and the content of speech used by 

parents (although Brownell et al. focussed specifically on emotion speech). Further, Brownell 

et al. investigated one important aspect of resource distribution, children’s tendencies to share 

resources with another individual.  

One possible rationale for this inconsistency in findings is the choice of storybooks 

used in the present study. That is, the two books, the Little Red Hen and the Ant and the 

Grasshopper were not chosen specifically to elicit references to internal states in parents’ 

discourse. Instead, we chose these two books for their central themes around the characters 

working for and sharing resources. In fact, the impact of our choice of book can be seen in 

the findings, in which, parents in the present study used very few internal state terms 

compared to previous research. Previous work (e.g., Taumoepeau & Ruffman, 2006, 2008, 

Brownell et al., 2013) typically report that emotion utterances account for approximately 30% 

of the total utterances a parent used. In the present study we can see that overall, internal state 

utterances (including emotions) accounted for a very small percentage (i.e., 20% in the Ant 

and the Grasshopper book, and only 6% in the Little Red Hen book) of the total utterances 

that parents used. An examination of the types of books used in past research show that they 

were designed to elicit internal state driven content (e.g. Taumoepeau & Ruffman, 2006; 

Ruffman et al., 2002). For example, parents may be presented with a series of pictures which 

display people expressing a range of emotions and asked to describe these to their child. 

Evidently, this type of book would result in more internal state talk. In summary, any 

associations that may exist between parent’s emotion talk and children’s resource distribution 

behaviour were not seen in the results of the current study simply because we did not have 

the frequency of emotion codes required to evidence this association. 
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Although, we did not find an association between parents’ emotion talk and children’s 

resource distribution behaviour, the results of our study demonstrate that parents’ speech 

regarding another internal state was correlated with children’s resource distribution 

behaviour. Children of parents who used more desire terms when referring to the Hen 

protagonist gave more resources to the Hen. Critically, in the Little Red Hen storyline, 

parents were not referring to the Hen expressing her explicit desire for resources, instead the 

desire terms relating the protagonist centred around the Hen wanting and needing help from 

the other animals throughout the bread making process. This distinction is notable, the 

findings of the current study extend experimental work examining children’s resource sharing 

behaviour with an experimenter (e.g., Brownell et al., 2009; Repacholi & Gopnik, 1997). A 

number of studies have demonstrated that children are sensitive to the desires of others early 

in development. For example, Brownell et al. (2009) presented 24-month-old children with 

an apparatus which allowed them to choose between a choice of two divisions of food for 

themselves and an experimenter. Children could choose between an equal division (i.e., both 

the child and experimenter receive food) option and a selfish option in which only the child 

received food. The researchers found that children chose the equal division of food more 

often if the experimenter vocalised her desire for food compared to when she remained silent. 

These results suggest that, by 2 years of age, children are sensitive to explicit desire driven 

requests for resources. However, the findings of the present study extend these results by 

demonstrating that children give more resources to a character who their parents highlighted 

had expressed their desire, not explicitly for resources, but instead for help making the 

resources. One possibility is that children in the present study interpreted their parents’ 

references to the Hen’s desire for help as the Hen’s desire for resources, future work could 

utilise a comparison of these two situations (i.e., explicit expression of desire for resources 

compared to expression of desire for help/declining to help make resources).  
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In a similar vein regarding parents’ speech style when reading the books, we did not 

find any associations between children’s resource distribution behaviour and parents’ use of 

elicitation style of speech. This finding also contrasts with Brownell et al. (2013) who 

suggested that it was elicitation of children’s emotion talk that was most influential in 

children’s sharing behaviour. Elicitation and also explanation styles of speech have been 

found to support children’s social cognitive understanding across a wide range of studies 

(Callanan, & Oakes, 1992; Moore, Furrow, Chiasson & Patriquin, 1994; Taumoepeau & 

Ruffman, 2006; Ruffman et al., 2002; Wellman & Lagattuta, 2004), we expected that these 

two speech styles in particular may be associated with children’s distribution behaviour. For 

example, children of parents who frequently asked their child if a distributional outcome was 

fair or explained the reasons behind why a situation was fair/unfair were hypothesized to 

distribute more resources to the characters who were deserving of them. Yet, our findings are 

only partially consistent with these past studies on parents’ style of speech. In the present 

study, children were sensitive to when their parents explained and provided context behind 

the Ant’s decision to share resources with Grasshopper who had no resources. Children of 

parents who were more likely to use more of these solution explanations gave more tokens to 

the needy Grasshopper. However, this relationship between explanatory speech style and 

children’s distribution was only seen in one book (i.e., the Ant and the Grasshopper). 

Additionally, against our hypotheses, we did not find any effects of elicitation style of speech 

in the current study.  

One candidate explanation for the difference between our results and that of the body 

of work demonstrating the significance of parent’s elicitation and explanatory styles of 

speech may be that the storylines in the current books were not relatable enough to real life 

moral and justice situations in which the child may have encountered. For example, if the 

books that we chose for the current study depicted a child who built a Lego tower and asked 
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other children to help along the way, but they refused. Parents who read this ecologically 

valid scenario, may have been more likely to elaborate or try to elicit a response about what 

the consequences should be for the children in this context, as their child may have 

encountered a similar situation before at home with siblings or at pre-school. Previous social 

cognition research investigating the role of parental explanatory style and use of elicitation 

over other styles such as statements during story tasks commonly use (but are not limited to) 

reminiscing contexts. These are contexts related to discussions with their child about events 

the child had engaged in in the past and thinking/remembering what happened in those 

events (Laible, 2004a, 2004b; Fivush & Fromhoff, 1988; Fivush, 2007). In the moral domain, 

we find that traditional studies of parental speech focus on the content and style of parents’ 

discussion around moral and fairness events involving the child that happened in real life 

contexts (e.g., when their child has a dispute over not sharing toys with a friend) (e.g., Walker 

& Taylor, 1991; Smetana, 1981, 1989; see Smetana, 1995, 1997 for reviews). Again, the 

situation depicted in this example is more ecologically valid and also a scenario that parents 

could ask their child to recall and reflect on. Thus, providing ample opportunity for parents to 

explain and elicit from their child what ways of acting which may have been unfair. The 

current study however did not use such books, we found that overall, parents infrequently 

used elicitation styles of speech. Given the choice of storybook again, it may not have been 

reflective of the extent of influence that parents’ styles of speech have on children’s 

outcomes.  

The present study also found that children of parents who expressed the Ant 

protagonist asking if he should share his food gave more resources to the character the 

protagonist intended to share his food with. This finding is intriguing as the concept that 

parents highlighted in the example above is not immediately reflective of an internal mental 

state. Instead, these solution question utterances may have served to remind the child of the 



 

121 
 

situation (i.e., that the Ant has resources, but the Grasshopper does not). As a result, children 

gave more resources to the grasshopper. 

While our study was largely inconsistent with previous literature demonstrating the 

importance of internal state talk and explanation and elicitation styles of parents’ speech as 

having an influence on children’s prosocial and moral related outcomes (e.g., Brownell et al, 

2012; Laible, 2004a, 2004b; Laible & Thompson, 2000), our study does hold merits. Firstly, 

it is the first examination of the factors that may shape children’s distributive justice 

concerns. Previous research has made the link between children’s distribution behaviour and 

decisions, and their identification of key social cognitive and moral attributes of recipients of 

those resources (e.g., recipients’ emotions, wants and past behaviour) (Baumard et al., 2012; 

Brownell et al., 2009; Olson & Spelke, 2008). The parent socialization literature 

demonstrates that one way in which these evaluations of recipient qualities are shaped is 

through interactions with parents (e.g., Brown & Dunn, 1991; Dunn et al., 1991; de Rosnay et 

al., 2004; Taumoepeau & Ruffman, 2006; Callanan & Oakes, 1992, see Wellman, 1990, 

2002; Smetana, 1997 for reviews). Thus, these two lines of work have both been substantial, 

yet the intersection between the two has not been examined. Reflecting on the findings of the 

present study and the link between parent socialization speech and children’s distributive 

justice, one key addition in future work would be to include a measure of children’s internal 

state and/or socio-cognitive understanding. Specifically, children’s perceptions of need, 

deservingness and desire in the recipients of resources may be more reflective of children’s 

general social cognitive understanding, than their parents’ emphasis on these concepts.  

A handful of studies have only recently begun to investigate one aspect of this 

possible relationship in the form of how theory of mind (ToM) understanding relates to 

children’s resource distribution behaviour (e.g., Wu & Su, 2014; Castelli, Massaro, Sanfey & 

Marchetti, 2014). The findings of these studies have been mixed, Wu and Su (2014) report 
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positive correlations between ToM and sharing in 2- to 4-year-olds. However, different 

results were reported by Castelli and colleagues (2014) in their tests of ToM and fairness 

perceptions of 7-year-olds. The experimenters presented children with a scenario in which a 

child was sharing candies with another. Participants were provided with variations of 

divisions between the two children depicted in the scenario and asked to judge if each 

resource division was fair, with each variation of division ranging from selfish (kept all the 

candies) to egalitarian (equal distribution of candies) to altruistic (gave all their candies 

away). Children’s false belief understanding was not found to be associated with their 

judgements of fair resource distribution (Castelli et al., 2014). Thus, the relationship between 

internal state understanding and resource distribution itself warrants more investigation. 

Future work related to the present research could employ a measure of internal state 

understanding, such as false belief task, to examine the contribution of children’s own social 

cognitive understanding relative to parents’ socialisation of those social cognitive concepts 

on children’s developing resource distribution decisions. 

The second merit of our study is the methodological contribution that the study 

makes. The present study used new storybooks which have not been used in previous work to 

examine links between parents’ speech and children’s behaviour. The combination of 

parents’ reading the new books to their child with the resource distribution task is a unique 

take on the previous research investigating children’s distribution behaviour in third-party 

contexts. We tested 3-year-olds with this paradigm because three was the youngest age at 

which children displayed some consistency in their abilities to reward recipients in a fair 

manner. Although we saw some associations between children’s token distribution and 

parents’ speech, on the one hand, it is possible that if we tested beyond 3 years of age, older 

children might show more variability on this task. In fact, many of the resource distribution 

studies are done with older children (Kenward & Dahl, 2011; Paulus & Moore, 2015; Malti et 
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al., 2016; Paulus, 2014b). These studies which compare the responses of younger versus 

older children typically show a trend for older children to be more sensitive to recipient’s 

needs, emotions and deservingness (e.g., Paulus, 2014b; Malti et al., 2016). On the other 

hand, it might also be the case that parents are less likely to highlight internal state talk and 

elicit responses from their 3-year-olds as compared to older children who are more 

linguistically capable than 3-year-olds. Thus, this novel method warrants further investigation 

with an older sample.  

Previous research has shown that, even in experimental contexts which do not test for 

the role of parents in socialising children’s distribution responses, children will distribute 

resources according to a range of recipient characteristics. These include and are not limited 

to equity, merit, past prosocial behaviour, emotions and need (Brownell et al., 2009; Olson & 

Spelke, 2008; Kenward & Dahl, 2011; Paulus & Moore, 2015). Consistent with this past 

research, we found that children were sensitive to when their parents emphasised the 

portrayal of Grasshopper as a “slacker,” (i.e., just lazing in the sun rather than working for 

resources), as expected children gave fewer tokens to the “slacking” Grasshopper. However, 

with the exception of this one finding, overall, children in the current study did not show a 

great deal of consideration for the characteristics of equity, deservingness, and prosocial 

behaviour (or lack thereof). Children’s token distribution did not significantly change from 

baseline compared to when they heard these differences between the characters actions. The 

results of the current study instead demonstrate that children show a strong inclination 

towards equal-as-possible distributions of resources. To address this result, future work will 

report children’s justifications for why they gave their resources to one character over the 

other.  

The findings of the present study provide some support for the relationship between 

parent’s speech and children’s distribution behaviour, as the results suggest that at least two 
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factors of parents’ speech (i.e., parents’ use of desire terms and explanations) are somewhat 

related to children’s distribution outcomes. However, the processes by which this influence 

occurs requires more investigation. For instance, it is unclear if parents’ story book reading in 

this task mimicked what they would do at home. Although, we ask parents to read the story in 

a way that resembles as closely as possible to how they would read books at home, we cannot 

know for certain that their speech is the same in the home environment and with books that 

have words in them. Now, we may take some comfort from knowing that many other studies 

have also used this story-book reading methodology (Symons et al., 2005; Taumoepeau & 

Ruffman, 2006, 2008; Ruffman et al., 2002; de Rosnay et al., 2004; Garner et al., 1997), but 

we of course do not know for sure.  

The present findings raise the interesting question of how much contribution parents’ 

socialisation practices have on their children’s developing distributive justice notions. 

Research demonstrates that between the ages of 3 and 8, the preference for equal divisions of 

resources decreases in favour of valid reasons for differential distributions of resources (i.e., 

merit, need and past moral actions) (e.g., Schmidt, Svetlova, Johe & Tomasello, 2016). Thus, 

this developmental change seen in children’s distribution decisions potentially reinforces the 

idea that socialisation practices may play a role as it is also during this time that parenting 

strategies are highly influential on children developing moral conscience (Kochanska, 1991; 

Smetana, 1999; Turiel, 2006). However, the present study cannot attest to how much parental 

socialisation may engender children’s distributive justice development. We utilise only 

parents’ speech as a measure of parent socialisation, whereas there exists a myriad of 

socialisation strategies which parents can employ with their children. Critically, other forms 

of parent socialisation, for example, parental sensitivity and responsiveness, parental 

scaffolding, parents’ use of rules to name a few (e.g., Dunn et al., 1995; Kochanska, 1997, 

Kochanska & Murray, 2000, Hammond & Carpendale, 2015; Drummond et al., 2014) have 
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also been implicated in children’s socio-moral development. For example, maternal 

scaffolding, whereby mothers who provided more age-appropriate opportunities for their 

child to be involved in a situation in which they cleaned up, has been found to foster 18- to 

30-month-old children’s tendencies to help others (e.g., Hammond & Carpendale, 2015; 

Drummond et al., 2014; Waugh et al., 2015). Thus, the findings of Chapter 4 cannot tease 

apart the unique contributions of parent speech from other socialisation practices which the 

parent almost certainly engages in. Future research is required to test the extent to which 

conversational interactions with parents guide children’s resource distribution reasoning. 

In conclusion, the findings of the present study demonstrate that 3-year-old children’s 

resource distribution behaviour is influenced by some characteristics of their parents’ speech 

surrounding social cognitive and moral topics in a storybook in which characters worked for 

and shared resources. To date, we are the first to investigate the role of parent speech on 

children’s distributive justice decisions. However, ours is an exploratory study and the 

findings raise a number of important questions around the factors which may shape the 

development of children’s resource distribution decisions. For instance, the role that 

individual differences in children’s own social cognitive abilities might play in their 

developing notions of distributive justice.  

Chapter 4 – Thesis Interim Summary 

 The findings reported in Chapter 4 provide some evidence suggesting that parents’ 

speech to their children during a story book reading task is associated with children’s 

tendency to distribute resources to deserving and underserving characters in the stories. Thus, 

the findings provide preliminary evidence suggesting that parents’ conversations with their 

children might play an important role in shaping children’s developing distributive justice 

concerns. Importantly, Chapter 4 provides some evidence that the early emerging 
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expectations of fair resource distribution (demonstrated in Chapters 2 and 3 and in the extant 

literature) may be related to at least one aspect of children’s everyday interactions with their 

parents. The findings of the thesis as a whole are discussed in the following chapter. 
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General Discussion 

Moral development entails the development of one’s ability to view right from wrong, 

fair from unfair. This thesis focusses on one particular moral concern that pervades much of 

our everyday social functioning – distributive justice – the ability to identify whether 

resources are distributed between recipients in a fair manner. Traditionally, it has been argued 

that the development of distributive justice occurs through early to late childhood, 

culminating with an understanding of what constitutes a fair division of resources in late 

childhood (Damon, 1975, 1977; Hook & Cook, 1979). However this classic view of 

distributive justice development has recently been contested by studies demonstrating that 

younger children are capable of distributing resources according to considerations of fairness, 

need, desire and past moral actions (e.g., Meristo et al., 2015; Geraci & Surian, 2011; 

Schmidt & Sommerville, 2011; Sommerville et al., 2013; Sloane et al., 2012; Baumard et al, 

2012; Olson & Spelke, 2008 Hamann, et al., 2014; Kanngiesser & Warneken, 2012; Melis, et 

al., 2013). These recent findings raise interesting questions surrounding the age at which 

children come to appreciate these considerations and the factors that may shape the 

development of resource distribution concerns. The six experiments reported in this thesis 

address these questions by investigating whether infants demonstrate concerns of fairness 

(Chapters 2 and 3) and whether there is a relationship between three-year-old children’s 

resource distribution behaviour and parents’ speech in a storybook reading task (Chapter 4). 

Taken together, the findings reported in this thesis are particularly noteworthy as they provide 

evidence that a fairly sophisticated sensitivity to fairness of resource distributions emerges in 

the second year of children’s lives, and provide the first evidence suggesting that there may 

be a link between parents’ everyday conversations and children’s resource distribution 

behaviour. 
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As a whole, the findings from Chapters 2 and 3 reveal that a sensitivity to fairness 

emerges at an age earlier than has been suggested in the existing literature. Chapter 2 

consisted of two experiments designed to investigate whether infants expect two actors who 

had worked together to attain a goal to share the goal between themselves. In Experiment 1, 

14-month-old infants watched a habituation event in which two actors cooperated to retrieve 

a block from inside a box. Infants were then shown test events in which one actor either kept 

the toy for herself or shared it with her partner. Infants looked longer on the trials in which 

the actor kept the resource for herself. Critically, the findings of Experiment 2 ruled out the 

possibility that infants held a simple expectation that all people should share resources, we 

found that, when an actor was shown to snatch the resource away from the other actor whilst 

she was playing with it, infants did not expect her to share the resource with her seemingly 

unfair partner. Combined, the findings of these experiments suggest that, by 14 months, 

infants perceive one key aspect of fairness; that individuals are expected to share a resource 

with their partner unless their partner was uncooperative. 

In Chapter 3, we built on the findings from Chapter 2 to test whether infants’ 

expectation that partners should share resources encompasses an appreciation of two 

principles of distributive justice; equality and equity. In Experiment 1 of Chapter 3, 17.5-

month-old infants were familiarised to an event in which two puppets worked together to 

stack blocks in order to reach a jar of sweets. Infants were then shown either a test event in 

which the puppets took an equal number of sweets, or a test event in which one puppet took 

more sweets than the other. Infants looked longer when they were shown the unequal test 

events suggesting that they expected the puppets to distribute resources equally between 

themselves. Experiment 2 provided the first demonstration that infants attend to equitable and 

unequitable contexts of resource divisions and thus, demonstrated that infants do not simply 

prefer resources to be distributed according to equality. Infants in Experiment 2 watched the 
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same familiarisation event as in the first experiment of this chapter with one key difference, 

one puppet stacked more blocks than the other to retrieve the sweets (i.e., one puppet worked 

harder than the other). Infants looked longer towards test trials in which the puppet who did 

more work took fewer resources than did the puppet who did less work, suggesting that 

infants found it unexpected when resource distribution violated the rule of equity. Experiment 

3 of Chapter 3, ruled out the possibility that a lower level matching rule could explain these 

results. Taken together, the findings of the first two chapters provide the first known evidence 

that infants as young as 14 months of age expect cooperatively earned resources to be shared 

between partners and that, by 17.5 months of age, infants consider the principles of equality 

and equity when making decisions about the distribution of those resources.  

Building on the findings of the first two chapters which demonstrated that 

expectations of fairness in resource distribution contexts are present in infancy, Chapter 4 

was an exploratory study designed to investigate one aspect of children’s everyday 

experience in their social world that may shape the development of these distributive justice 

notions. Namely, the role of parents’ speech during a wordless storybook reading task. Three-

year-olds and their parents engaged in a storybook reading task in which parents read two 

wordless picture books to their children. The two books depicted characters who were either 

working or not working towards resources and in the end, the character who had worked hard 

throughout the story chose whether, or not, to share his/her resources with the other 

characters. Children were also asked to distribute resources to the characters in the story 

before, during, and after the book reading task. While children did not selectively prefer to 

give more resources to the characters who worked harder in either book, children’s tendency 

to do so was related to several elements of parents’ speech. Specifically, children were more 

likely to distribute more resources to the hen who had been asking for help from others, but 

did not receive any, if their parents emphasised the hen’s desire for help.  Children were also 
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more likely to distribute more resources to the grasshopper who was in need of resources if 

their parents; 1) questioned whether the ant, who had worked hard to attain his resources, 

should share his resources with the needy character, or 2) elaborated on the reasons why the 

ant should share his resources. Thus, the findings reported in Chapter 4 provide some 

evidence that one aspect of parent socialisation practices, in the form of parents’ speech 

during a storybook reading session, is associated with children’s distribution decisions.  

Taken together, the findings reported in this thesis suggest that expectations of 

distributive justice are present early in development and that at least one aspect of children’s 

social interactions with their parents may play a role in the emergence of these expectations. 

The limitations and lines of future research specific to each experiment were raised in the 

respective chapters, and as such, this general discussion will consider how the findings of the 

thesis as a whole contribute to the existing literature surrounding the development of 

distributive justice and, more broadly, morality.  

Empirical Contributions  

Chapters 2 and 3 contribute to the infant resource distribution literature in several 

ways. Firstly, our findings are consistent with the existing evidence suggesting that 

considerations of equality are present in infancy (e.g., Meristo & Surian, 2013; Meristo et al., 

2015; Geraci & Surian, 2011; Schmidt & Sommerville, 2011; Sommerville et al., 2013; 

Sloane et al., 2012). In both of these chapters we provide further evidence that infants are 

sensitive to equality; both 14- and 17-month-old infants expect cooperatively attained 

resources to be shared in an egalitarian way between partners. While previous work has 

demonstrated that infants are sensitive to equality as early as 10 months of age (Meristo et al, 

2015), the focus of the past work has been on infants’ expectations when recipients were 

receiving windfall resources (e.g., Meristo et al., 2015; Geraci & Surian, 2011; Schmidt & 
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Sommerville, 2011; Sommerville et al., 2013). Our findings extend this work by 

demonstrating that infants also expect resources to be shared equally when two individuals 

are distributing resources they, themselves had attained.  

The findings of Chapters 2 and 3 further extend the current literature by 

demonstrating that infants are sensitive to the principle of equity. The findings of Chapter 2 

provide some indication that 14-month-olds may be sensitive to the contributions of partners 

when considering with whom to share a resource. Fourteen-month-olds did not expect an 

individual to share a resource if one partner was underserving of the resource. Specifically, 

infants did not expect resources to be shared if one partner unfairly snatched the resource 

away. Chapter 3’s findings provide an even stronger demonstration of sensitivity to equity as 

critically, both work and effortful contribution were manipulated in this study. Infants’ 

sensitivity to equitable rewards has been investigated previously by Sloane et al who found 

that by 21-months of age, infants attended to a situation in which a “slacker” is rewarded the 

same amount of resources as an actor who worked hard, thereby showing a sensitivity to the 

principle of equity (Sloane et al., 2012). The results of Chapter 3 are consistent with this 

finding, but extend it by demonstrating that infants showed the expectation of equity at the 

younger age of 17.5-months. The findings of the first two chapters raise the question of 

whether the 14-month-old infants tested in Chapter 2 might also demonstrate a sensitivity to 

equity in contexts similar to that employed in Chapter 3. The findings of Chapter 2 

suggesting that 14-month-olds attend to the cooperative contributions of actors when forming 

expectations of whether the actors should share a resource provide some evidence they may 

also expect actors to abide by the rules of equity.  

While the findings of Chapters 2 and 3 are consistent with previous work, they also 

contribute additional novel insights to the current literature. Previous research investigating 

infants’ expectations of resource distribution have always used a third-party distributor (e.g., 
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Sloane et al., 2012; Sommerville et al., 2013; Meristo et al., 2015; Sommerville & Schmidt, 

2011). For instance, in Sloane et al. infants were familiarised to a scenario in which a third-

party individual tells the recipients that they are working for resources and subsequently 

comes back to reward those recipients. In contrast, in the present studies, we examined 

whether infants also expect the principles of equality and equity to apply in a scenario in 

which the recipients must distribute tokens among themselves. We were interested in infants’ 

expectations of distributive justice in first-person contexts because such contexts are likely to 

be relevant to infants’ everyday lives. That is, it is very likely that infants will encounter 

contexts in which they are required to share resources that they had worked with another 

person to attain. These findings align well with preschool studies showing that pre-schoolers 

distribute resources fairly when required to do so between themselves and a peer (Hamann, et 

al., 2014; Kanngiesser & Warneken, 2012; Melis, et al., 2013; Warneken et al., 2011). 

Importantly, our findings suggest that, in a situation when there are no third-party 

distributors, infants expect individuals to abide by the rules of fairness. While it remains an 

open question as to whether infants’ own actions will abide by the principles of distributive 

justice when they are required to divide resources with another individual, our findings 

suggest that, by at least 17.5 months, infants possess the understanding to do so. Applying 

their understanding of distributive justice to everyday contexts may help infants accurately 

interpret relevant conflict situations where an individual may be treated unfairly and to be 

able to better problem-solve in these contexts.  

Contrary to our expectations, the findings reported in Chapter 4 were largely 

inconsistent with the distributive justice literature involving preschool aged children. 

Previous work has shown that 3- to 4-year-olds are sensitive to equity as reflected in the 

portrayals of hardworking compared to free-riding characters and distribute tokens 

accordingly to each character (e.g., Baumard, et al., 2012; Kenward & Dahl, 2011; Paulus & 
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Moore, 2015; Olson & Spelke, 2008). However, in Chapter 4, after children heard stories in 

which there was a protagonist who worked hard for a resource and others who did not, 

children’s token distributions to the characters generally did not follow the patterns of equity 

(i.e., children did not reliably give more to the Hen, who made the bread or the Ant, who 

collected grain). Thus, 3-year-olds did not show a reliable preference to distribute more 

tokens to the protagonists who worked hard in the books. Differences between the materials 

used in previous work compared to those used in the present research could offer one 

possible explanation for these inconsistent results. In previous work, children are typically 

presented the opportunity to divide resources between two recipients who vary on one key 

characteristic. For example, between a hard-working recipient and another who “slacked off” 

or between a hard-working recipient and a neutral character (e.g., Baumard, et al., 2012; 

Brownell et al., 2009; Olson & Spelke, 2008). However, in the present stories, 3-year-olds 

were at times presented the opportunity to divide resources between a hard-working character 

and a character who was depicted as needy (e.g., hungry and cold). Previous research 

demonstrates that 3 years of age is the earliest age in which children evidence the ability to 

distribute resources based on equity, need and past moral behaviour (Baumard, et al., 2012; 

Brownell et al., 2009; Olson & Spelke, 2008), yet to date, it remains to be investigated if 3-

year-olds are able to prioritize one principle of distributive justice over another. While the 

stories were selected to provide ample opportunities for parents to discuss characters’ inputs 

towards resources and outcomes once resources were obtained. It is possible that providing 3-

year-olds with the task of distributing resources to characters who represent conflicting 

principles of distributive justice may have been too difficult for them to process. Future work 

aims to clarify if this was the case by recording children’s justifications for why they gave 

more resources to one character over the other.  
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While generally children did not demonstrate significant differences in their resource 

distribution behaviour, there was variability across children. This variability in 3-year-old’s 

behaviour was welcomed as we were most interested in examining factors which may 

influence children’s nascent expectations of fair resource distribution. Specifically, it enabled 

us to examine the key question of interest, which was whether parents’ speech during the 

storybook reading task was related to children’s distribution decisions. Importantly, there 

were some associations between parents’ speech and children’s behaviour, which offer some 

support for the possibility that at least one aspect of parental socialisation practices may play 

a role in children’s considerations of fair resource distribution. Whilst previous research has 

demonstrated that conversations between parents and children support children’s socio-moral 

development (Symons et al., 2005; Dunn et al., 1991; Perner et al., 1994; Carpendale & 

Lewis, 2006; Taumoepeau & Ruffman, 2006, 2008; Ruffman et al., 2002; Astington & 

Barriault, 2001; Turnbull et al., 2008; Astington, & Gopnik, 1990; see Wellman, 1990, 2002; 

Smetana, 1997 for reviews), it is only recently have these investigations included resource 

distribution outcomes. For example, in one such study, Brownell et al. (2013) examined of 

parents’ use of emotion talk and style of speech during a book reading task and its association 

to children’s sharing behaviour. The authors found that children shared more readily with an 

experiment if their parent more often prompted their child to talk about the emotions in the 

story. Chapter 4 extended the investigation of parents’ socialisation speech beyond its 

relation to children’s tendency to share their resources with an experimenter (Brownell et al, 

2013; see also Gross et al., 2015) to a context in which children were required to consider 

fairness when deciding how many resources to distribute to two recipients. Although, the 

findings of Chapter 4 were inconsistent with Brownell et al. and did not reveal that elicitation 

of children’s emotion talk was associated with children’s distribution behaviour. The findings 

did reveal that parents’ use of a different internal state, desire talk when referring to the 
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protagonist, was associated with children distributing more resources to the protagonist. Prior 

research also suggests the importance of parents’ use of an elaborative style of speech during 

discussions with their child (Laible, 2004a, 2004b; Laible & Thompson, 2000; Fivush & 

Fromhoff, 1988; Garner et al., 1997; Callanan & Oakes, 1992; Wellman, & Lagattuta, 2004). 

Parents who elaborated and provided more context to their child’s negative actions when 

their child engaged in a transgression was related to children showing more reparative 

behaviours (e.g., Kochanska et al., 1999; Zah-Waxler et al., 1979). The findings of Chapter 4 

extend this work by demonstrating that parent’s use of elaborative speech may also be related 

to children’s decisions about who deserves resources. We found that, parents who provided 

context as to why the protagonist should share his resources with another character in need, 

was associated with children’s token distribution to the needy character. Taken together, the 

results of Chapter 4 shed novel insights into the possibility that parental socialisation may 

contribute to children’s developing distributive justice notions, specifically that conversations 

with parents may help cultivate children’s fair distribution behaviour.   

The findings of the experiments reported here raise questions about the developmental 

trajectory of children’s understanding of distributive justice. Indeed, the age at which infants 

first demonstrate an understanding of distributive justice remains an important open question. 

Although, the findings of classic studies suggest that fair expectations of resource distribution 

emerge only after children are 7 years of age (Damon, 1975; Hook & Cook, 1979), the 

current findings, as well as the findings from a number of recent studies (e.g., Meristo, et al, 

2016; Sommerville et al, 2013; Baumard, et al., 2012; Hamann, et al., 2014; Kanngiesser & 

Warneken, 2012; Melis, et al., 2013; Ng, et al., 2011; Sloane et al., 2012), suggest that the 

foundations of distributive justice are in place within the first three years of life. There are a 

variety of reasons why the classic work may have underestimated children’s abilities in this 

domain. Firstly, differences in methodological tools could be one possible reason why recent 
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research has shown that a sensitivity to the principles of equality and equity emerges earlier 

in life than previously thought. In the classic experiments testing the development of 

distributive justice, children were commonly asked to engage in modified dictator and 

ultimatum games during which they were required to distribute tokens between themselves 

and another individual (e.g., hypothetical other child) (e.g., Almås et al., 2010; Gummerum et 

al., 2008; Gummerum et al., 2010; Rochat et al., 2009; Blake & McAuliffe, 2011; Takagishi 

et al., 2010). The use of these games meant that children’s appreciation of the principles of 

fair resource allocation was pitted against their natural desire to monopolise resources for 

themselves. In so doing, children’s understanding of distributive justice may have been 

underestimated. 

Support for this possibility comes from a study conducted by Smith, Blake and Harris 

(2013) who investigated this conflict between children’s self-interested behaviour and their 

understanding of fairness norms. Smith et al (2013) had 3- to 8-year-old children engage in a 

dictator game, however before partaking in the game, children were asked how many tokens 

they should share with a peer. The authors suggest that 3- to 6-year-old children increasingly 

endorse fair sharing, however their actual behaviour did not reflect fairness, instead they were 

more likely to keep resources for themselves. In light of these, and other results, suggesting 

that actual resource distribution behaviour may not always reflect what pre-schoolers truly 

understand about distributing resources in a fair manner (e.g., Baumard et al., 2012), there 

was a shift towards the utilisation of third-party distribution contexts. In these contexts, 

children are told about characteristics of two recipients and then children are asked to 

distribute resources to those recipients. Interestingly, studies utilising third-party contexts 

with preschool-aged children provided some of the first evidence that children 3 years of age 

can evaluate principles of equality, equity and need when deciding who deserves more 
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resources (e.g., Baumard, et al., 2012; Olson & Spelke, 2008; Paulus & Moore, 2015; 

Brownell et al., 2009).  

However, even with the removal of the need for children to separate their own desire 

for resources from the task at hand, the third-party resource distribution studies still required 

children to physically distribute tokens. This made it difficult to study the developmental 

origins of distributive justice because such tasks were difficult for younger children to 

perform. This is a significant limitation because younger children may lack the motor 

capabilities to distribute tokens accordingly, but it does not necessarily mean that they lack 

the expectations of fair resource distribution required to make those token distributions. In 

light of this barrier to studying the developmental origins of distributive justice, researchers 

developed visual attention measures to test fairness in infants’ perceptions of resource 

distribution (e.g., DesChamps et al., 2016; Meristo et al., 2016; Meristo & Surian, 2013; 

Geraci & Surian, 2011; Sommerville, et al., 2013; Schmitt & Sommerville, 2012; Sloane et 

al, 2012). Through such measures, researchers have demonstrated that distributive justice 

considerations develop much earlier than previously thought (e.g., Geraci & Surian, 2011; 

Sommerville, et al., 2013; Schmitt & Sommerville, 2012; Sloane et al, 2012; Meristo et al., 

2016). As noted above, our findings provide the earliest evidence for an expectation that 

resources should be distributed equitably present in infants.  

While our use of looking time measures could be one reason why we demonstrated 

expectations of distributive justice in the second year of life, our use of a cooperative context 

may provide another reason why we may have shown an early presence of expectations of 

equality and equity. Indeed, many of the recent studies which depart from the classic view,  

that distributive justice does not emerge until late childhood, have focused on children’s 

expectations of fairness in cooperative contexts (e.g., Ulber et al., 2015; Hamann, et al., 2014; 

Kanngiesser & Warneken, 2012; Ng et al., 2011; Melis, et al., 2013; Sloane et al., 2012; 
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Warneken et al., 2011). Lerner (1974) advocated for the role that cooperation plays in 

resource distribution and argued that cooperative contexts highlight the shared nature of the 

task, thereby promoting a sense of equality for all those involved as “one unit” towards the 

goal. In contrast, Hamann et al. (2014) suggest that cooperation plays a role in enhancing 

children’s tendencies to compare both the roles (and proportion of work) completed and 

resources received by each cooperative partner. The fact that infants in the present studies 

demonstrated a fairly sophisticated sense of distributive justice supports the notion that, the 

cooperative contexts employed in the studies of Chapter 2 and 3 may have highlighted the 

shared-goal nature of the resource that the two partners worked to attain. Therefore, infants 

expected the partners to do just that, share the resource fairly after they attained it, but not 

when one’s actions were uncooperative. We posit that the cooperative contexts in Chapters 2 

and 3 provided an opportunity for infants to directly compare the actions/effort expended by 

each partner. When forming judgments surrounding the extent to which the partners had 

divided the sweets fairly, infants could base their expectations on any differences in 

actions/efforts of the contributing partners.  

In Chapter 4, we found that children gave more resources to the protagonist compared 

to other characters if their parents emphasised that the protagonist who worked to make the 

bread desired the help of her friends along the way. It would not be a stretch to construe this 

context as one in which the protagonist desired the help and cooperation of her friends in 

working together towards a joint goal. But her friends declined to help, and thus, she had to 

work alone. Justifiably, 3-year-olds gave more resources to the protagonist when this was 

emphasised. We suggest that when considering how many tokens to distribute to the 

characters, children of parents who stressed that the protagonist wanted her friends to help 

her make the bread may have reflected upon who did not cooperate with the protagonist. 

Taken together, the cooperative contexts recruited in the present research may have provided 
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children with enhanced contextual support to easily discern which individuals were most 

deserving of resources. One open question is whether the resource distribution expectations 

that infants displayed in the present studies and the distributive decisions exhibited by the 3-

year-olds could also be elicited in non-cooperative contexts. Although the findings from the 

Ant and the Grasshopper story used in Chapter 4 provide evidence that, at least with pre-

schoolers, we can expect equitable resource distribution behaviour even in a non-cooperative 

context, this question requires further investigation.  

The present findings also raise questions about whether younger infants might also 

demonstrate a sensitivity to fair resource distribution in cooperative contexts. Given that 

previous research has shown that younger infants expect resources to be distributed equally 

(e.g., Meristo et al., 2016; Sommerville, et al., 2013 Schmitt & Sommerville, 2012; Sloane et 

al., 2012), understand cooperation (Henderson & Woodward, 2011; Henderson, et al., 2013; 

Warneken & Tomasello, 2007; Warneken et al., 2006), and engage in cooperative activities 

in which both partners complete the same actions (Ross & Lollis, 1987; Warneken & 

Tomasello, 2007; Warneken et al., 2006), it remains possible that younger infants might also 

show an awareness of distributive justice in cooperative context similar to that in the present 

research.  

Methodological Contributions 

The present thesis makes several novel methodological contributions to the 

developmental literature: the experiments within each chapter extend current paradigms in 

novel directions. For instance, while there is now a large body of evidence demonstrating that 

infants understand and engage in cooperative interactions (Ross & Lollis, 1987; Hay, 1979; 

Brownell, 2013; Warneken et al., 2006; Warneken & Tomasello, 2007; Henderson & 

Woodward, 2011; Henderson et al., 2013), little is known about the expectations infants hold 
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about the consequences of cooperative action. Chapter 2 addressed this gap by being the first 

to ask what 14-month-olds expect to happen after people have cooperated. We achieved this 

by making a novel modification to the cooperative habituation paradigm developed by 

Henderson and Woodward (2011). The cooperative habituation paradigm shown to infants in 

Henderson and Woodward (2011) ended with the attainment of the goal (i.e., toy) and 

subsequent test events tested whether infants expected one cooperative partner to reach for 

the toy. However, we presented infants with both partners at test and examined whether 

infants expect an actor to share the toy with her partner or keep it for herself. The findings of 

Chapter 2 are the first to demonstrate that 14-month-old infants expect partners to share 

jointly attained resources in an egalitarian manner. A second methodological modification, 

the snatching event, allowed us to test whether infants expect everyone to share resources. 

We demonstrate that the sharing expectation does not apply when one partner is 

uncooperative. Thus, 14-months of age is not only the age at which infants first demonstrate 

an understanding of cooperation, at this age, they also show an awareness of the fair 

consequences which follow.  

Preschool aged children, like adults, have been shown to acknowledge the 

contributions of both themselves and a partner when deciding how to distribute resources 

(e.g., Melis et al., 2013; Hamann et al., 2014; Ulber et al., 2015; Warneken et al., 2011). To 

date, it was unknown whether infants showed the same sensitivity to fairness in contexts in 

which individuals are given the opportunity to divide resources between themselves. The use 

of the first-party distribution events seen in Chapter 3 provide a novel context to examine 

whether infants perceive that resources should be distributed amongst recipients who worked 

to attain the resources themselves. Granted, a child’s early resource distribution interactions 

may be situations in which children are rewarded by their parents, teachers or even peers for 

good work, prosocial behaviour or to maintain fairness. The use of Chapter 3’s novel 
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familiarisation paradigm reveals that infants expect individuals to uphold the rules of 

distributive justice even when a third-party distributor is not present.  

The story-book reading methodology has been used by many researchers in the 

domains of social-cognition and moral development (e.g., Symons et al., 2005; Taumoepeau 

& Ruffman, 2006, 2008; Ruffman et al., 2002; de Rosnay et al., 2004; Garner et al., 1997). It 

has even been used in previous investigations of pre-schoolers’ resource distribution (e.g., 

Baumard et al, 2012). However our efforts to explore the relationship between parents’ 

speech and children’s distributive justice concerns resulted in an extension of the story-book 

reading task and the token distribution tasks used previously in the literature. Our work which 

combines the use of the third-party resource distribution task and use of a story book that 

highlights the contribution and outcomes of resources is a novel methodological contribution. 

Using this method, we found that certain aspects of parental speech were associated with 

children’s token distribution. This novel method warrants further investigation with children 

of varying ages, for example to test if children 3 years and beyond, provide justifications for 

their distributive decisions which corroborate with their parents’ speech.    

In sum, each of the studies reported in the thesis contribute new ways of testing 

infants’ and children’s expectations of the fair sharing and distribution of resources.  

Theoretical Contributions 

The results of this thesis are relevant to current debates in the literature regarding the 

developmental trajectory of distributive justice, and, more broadly, morality in early 

childhood. Traditional theories and studies of distributive justice (e.g., Damon, 1975; Hook & 

Cook, 1979) captured the development of fair resource distribution as progressing from 

selfish tendencies to monopolise resources for oneself, seen in 3- and 4-year-olds (e.g., Blake 

& Rand, 2010; Rochat et al, 2009), to a staunch preference for equality around 5- to 6-years 
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(e.g., Beneson et al., 2007). Before finally endorsing principles of equity, and need before 

they enter adolescence (e.g., Almås et al., 2010; Damon, 1977). Researchers proposed that, 

given the late emerging awareness of the principles of distributive justice presented in these 

initial studies and theories, the fair expectation of resource distribution must entail some 

element of socialization. Specifically, provided that considerations of equality, equity and 

need did not seem to emerge until children entered school gave evidence to the notion that 

social experiences must be key to their development. As a result, traditionally, socialisation 

theories dominated the explanations for how children came to be fair in their resource 

distribution behaviour.  

Socialisation theorists posit that concepts of fairness, justice, and morality arise from 

children’s social engagement, particularly children’s experiences with their parents’ 

socialisation practices (e.g., Smetana et al., 1997, 2013, 2014). A number of past studies 

demonstrate that day-to-day interactions between parents and their children are important to a 

child’s moral development. For example, parents’ use of supportive discussion styles 

regarding moral ways of behaving in real life moral transgressions involving their child was 

associated with their child’s moral reasoning capabilities (Walker & Taylor, 1991 see also 

Dunn, Brown, & Maguire, 1995; Kochanska, 1997; Kochanska & Murray, 2000; Eisenberg, 

Fabes, & Murphy, 1996). The understanding of fairness and justice to some extent depends 

on infants’ and children’s abilities to understand social situations and their propensities 

towards other’s perspectives, needs, intentions and desires. From this perspective, parental 

factors such as parent talk, responsiveness, and scaffolding work to support children’s social 

cognitive understanding (Wellman & Lagattuta, 2004; Harris, 2005; Dunn et al., 1991; 

Perner et al., 1994; Carpendale & Lewis, 2006; Taumoepeau & Ruffman, 2006, 2008; 

Ruffman et al., 2002; Astington & Barriault, 2001; Turnbull et al., 2008; Astington, & 

Gopnik, 1990), children’s engagement in empathetic responses (Robinson, Zhan-Waxler & 
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Emde, 1994; Spinrad & Stifter, 2006; Gross et al., 2015; Drummond et al., 2014) and 

prosocial behaviour (Brownell, et al, 2013; Hammond & Carpendale, 2014; Waugh et al, 

2015).  

 However, studies revealing that distributive justice principles (e.g., equality and 

equity) can be seen even in infancy (e.g., Meristo et al., 2015; Geraci & Surian, 2011; 

Schmidt & Sommerville, 2011; Sommerville et al., 2013; Sloane et al., 2012) have led to a 

shift in thinking about the origins of a development of fairness and morality as a whole. The 

shift in thinking around moral development has seen several researchers question how much 

of a role nurture plays in children’s developing evaluations of justice (e.g., Cowell & Decety, 

2015a, 2015b; Warneken, 2016). 

Advocates of evolutionary approaches argue that morality and associated principles 

such as distributive justice have evolved as a consequence of humans’ cooperative tendencies 

(e.g., André & Baumard, 2011; Chiang, 2010; Tomasello, 2009; Barkow et al., 1992). The 

human affinity for cooperation meant that there needed to be some method of regulation to 

ensure that cooperative partners did not cheat their partners of cooperatively attained 

resources. Furthermore, if such cheating was detected, hunting groups may choose not to 

recruit that cheating member in the future, in favour of other members who were fairer when 

distributing the spoils of cooperation. This created a unique situation in which there was 

competition to be chosen as a cooperative partner. Thus, there birthed a regulating system in 

the form of distributive justice; cooperative partners abide by principles of distributive justice 

to ensure they are selected for cooperation in future endeavours and to avoid punishment 

(André & Baumard, 2011a, 2011b; Baumard et al., 2013; Chiang, 2010; Tomasello et al., 

2012; Barkow et al., 1992; Henrich & Henrich, 2007; Tomasello, 2009). Critically, 

evolutionary theorists do not discount the idea that distributive justice development may 

become increasingly complex as the child experiences interactions through socialisation 
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processes. Evolutionary theorists simply embrace the infant findings of expectations of fair 

resource distribution, such as those seen in Chapters 2 and 3 of the present thesis, as evidence 

that our evolutionary history has endowed us with the propensity towards the fair sharing of 

resources.  

On the other hand, core knowledge theorists contend that socio-moral development, 

including the development of fairness and distributive justice reasoning, are the result of an 

innate moral core (Hamlin, 2012, 2013, 2014). Core knowledge theorists draw on findings 

from infant development studies to illustrate that conceptions of fairness are present very 

early in life and may be construed as an innate moral predisposition (e.g., Hamlin, 2012). For 

instance, Hamlin and colleagues (2010, 2011) found that 3-month-olds showed a negative 

evaluation of individuals who hindered rather than helped others. The evidence which 

suggests that moral evaluations are seen in infants as young as 3 months of age (Hamlin & 

Wynn, 2011; Hamlin et al, 2010), have been taken to mean that surely they are too young to 

have learnt these notions as they have only been exposed to their social context for 3 months 

of life (Hamlin & Wynn, 2011). With respect to the current findings, it is possible that core 

knowledge theorists (Hamlin, 2012, 2013, 2014, see also Bloom 2012) may view them as 

evidence that infants are born with a propensity to evaluate the actions of the actors and 

puppets in the videos as being fair or just. However, while evidence that infants demonstrate 

expectations of distributive justice could be due to innate mechanisms, the presence of such 

expectations in infancy could also be a result of developmental and/or socialisation processes. 

By 17.5 months, infants have likely had a multitude of experience in their social world that 

could support such development.   

The notion that socialisation and developmental processes could shape infants’ 

distributive justice development is supported by several lines of research. Children’s 

propensity to distribute resources with others is influenced by their prosocial tendencies (e.g., 
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willingness to help others) and social cognitive abilities (e.g., empathetic concern and 

understanding of moral emotions) (Baumard et al., 2012; Malti et al., 2006; Onley & Mati, 

2014; Brownell et al., 2009; Olson & Spelke, 2008; Kenward & Dahl, 2011; Paulus & 

Moore, 2015; Hamann et al., 2014; Melis et al., 2013; Ulber et al., 2015). Within the 

socialisation literature, research reports that parents facilitate the development of each of 

these concepts. For example, responsive parenting is predictive of empathy and empathy-

based responses in infants as young as 18 months of age (Kiang, Moreno, & Robinson, 2004; 

Kochanska, Forman, & Coy, 1999; Spinrad & Stifter, 2006; Zahn-Waxler, Radke-Yarrow, & 

King, 1979, see also Zahn-Waxler, Radke-Yarrow, Wagner, Chapman, 1992). Also by 18 

months, parents are engaged in overt socialisation practices, in the form of encouragement 

and support in everyday tasks. Differences in parent’s socialisation strategies are reflected in 

infants’ tendencies to behave prosocially towards others (e.g., Waugh et al., 2015, see also 

Brownell et al, 2013; Hammond & Carpendale, 2014). Therefore, the mounting evidence that 

by 18 months of age, parental factors could have shaped infants’ capabilities regarding the 

candidate underlying mechanisms for expectations of fair resource distribution, suggest that 

we cannot clearly ascertain that biological endowment led to the distributive justice 

expectations seen in infants very early in life.   

While the findings of this thesis provide evidence that expectations around fairness 

and distributive justice concepts are present in infancy, they do not provide a direct test of the 

extent to which such concepts are innate, or developed through experience. In fact, the results 

of the fourth chapter provide some evidence that socialisation through parents’ speech may 

play an important role in driving some of children’s resource distribution decisions. Future 

work testing whether younger infants perform similarly to the 14- and 17-month-olds in the 

present research will provide invaluable information about the starting state of distributive 

justice and other moral concerns in infancy. As with most areas of development, the question 
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is unlikely to be whether distributive justice and morality stem from nature or nurture, but 

instead to what extent does nature and nurture shape the development of distributive justice.  

Other Contributions and Open Questions 

Developmental trajectory from infancy and beyond. The nature of infants’ 

understanding of distribution remains an open question. While the present research provides 

evidence that infants 14- to 17- months of age hold expectations of fair resource distribution, 

it remains unclear as to whether, or not, the expectations demonstrated in infancy are similar 

to those that drive the resource distribution behaviour of older children. Indeed, the question 

of how rich of an interpretation we draw from the findings of infant visual attention studies 

has been a central topic of debate across various domains in developmental science (e.g., 

Scarf et al., 2012; see Hamlin et al., 2012 for rebuttal, see also Aslin, 2000; Haith 1998; 

Perner & Ruffman, 2005; Heyes, 2014, see also Scott, & Baillargeon, 2014 for rebuttal). 

While some researchers argue that the state of knowledge present in infancy may be quite 

complex (e.g. Onishi and Baillargeon, 2005; Scott & Baillargeon, 2009; Scott, He, 

Baillargeon, & Cummins, 2012; Hamlin, 2014; Hamlin & Wynn, 2011; Hamlin et al., 2007, 

2010; Kuhlmeier et al., 2003; Bloom, 2012), others assert that many of the results of infant 

studies can be explained by lower-level perceptual rules or associative mechanisms (Scarf et 

al., 2012; Aslin, 2000; Haith 1998; Perner & Ruffman, 2005; Heyes, 2014). While the results 

of Experiment 3 in Chapter 3 provided some evidence suggesting that infants’ performance in 

these experiments was not a result of a lower level matching rule. The findings across the 

thesis raise interesting questions surrounding whether the expectations seen in infancy are 

similar to those seen in early childhood (i.e., 14- and 17-month-olds expect resources to be 

distributed fairly whilst 3-year-olds reward characters their parents stressed were needing 

help) and also whether infants’ expectations hold any bearings on their own moral 

expectations for themselves and subsequent behaviour. This is an important avenue for future 
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research; to track whether differences present in infants and children’s early expectations of 

fair resource distribution are then reflected in their evaluations of and engagement in morally 

charged situations.  

Other factors which might influence the development of distributive justice. The 

present research raises questions about other factors that are involved in the development of 

distributive justice. Comparisons between the results of Chapters 2 and 3 with the existing 

research provide some evidence that a cooperative context may foster infants’ abilities to 

detect violations of fairness in resource distribution. Chapter 4 highlighted one potential 

parent socialisation factor which may be implicated in resource children’s distribution 

decisions, the role of parents’ speech. In the next few paragraphs we consider other 

noteworthy factors that may shape distributive justice development.  

Previous research highlights the importance of understanding one’s own and others’ 

emotions in moral development (see Eisenberg, 2000 for a review). For example, empathy in 

particular has been found to motivate prosocial and empathetic concern in both children and 

infants (Brownell et al., 2013; Denham et al., 1994; Kiang et al., 2004; Kochanska et al., 

1999; Spinrad & Stifter, 2006; Zahn-Waxler et al., 1979, 1992). Empathy has also been 

shown to be related to children’s distribution decisions (e.g., Malti et al., 2016; Ongley & 

Malti, 2014; Paulus & Moore, 2015). When an infant or child sees another person who has 

been treated unfairly (e.g., had her toy snatched), this context may induce empathy. The 

negative emotion they experience may call attention to the consequences which may alleviate 

or perpetuate their negative emotional state. I speculate that situations of unfairness, such as 

those in which distribute justice has been violated may induce empathetic concern for the 

individual who was treated unfairly, therefore infants may attend longer to these events. 

Thus, it may be the case that emotion understanding is inextricably linked to considerations 

of distributive justice.   
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In Chapter 2, the possibility that emotion understanding may mediate, if not, drive 

expectations of resource distribution even in infancy was raised. Although, our preferred 

interpretation of the findings of Chapter 2 is that infants were sensitive to whether the actors 

were cooperative (fair) or non-cooperative (unfair) when forming their perceptions of 

whether the resource should be shared between partners. However, it is also possible that 

infants’ perceptions were driven by the emotional states of the actors at the end of the 

habituation sequence. Recall that, one difference between the cooperative and uncooperative 

events was that in the final frame of the cooperative event, both actors emoted positively 

towards each other, whereas in the uncooperative event, one actor emoted negatively towards 

her partner who had just snatched the toy from her. It is possible that infants in these two 

experiments used their emotion understanding to form their expectations of whether, or not, 

the actor should share the resource with the partner. Specifically, infants might have assumed 

people who are positive towards each other share resources while those who are not, do not. 

While future work will address this possibility, the results of Chapter 3 suggest that infants’ 

expectations surrounding distributive justice are not just based on their emotion 

understanding. This is because, in these experiments, the valence of emotions in each event 

was consistent across conditions and experiments. Regardless, links between infants’ 

developing emotion understanding and distributive justice expectations is an interesting 

avenue for future work.    

We were somewhat surprised that we did not find any associations between parents’ 

emphasis on emotions and children distribution behaviour in Chapter 4, as we hypothesised a 

link between parents’ use of emotion talk and children’s behaviour based on previous 

research linking emotion talk to various aspects of children’s social cognition (e.g., Dunn et 

al., 1991; Perner, et al., 1994; Carpendale & Lewis, 2006; Wellman & Lagattuta, 2004; 

Taumoepeau & Ruffman, 2006, 2008; Ruffman et al., 2002; Symons et al., 2005). We 
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suspect that this result may have been due to the overall low frequency of emotion utterances 

across both books. For instance in one book, we found that internal state utterances accounted 

for only 6% of total coded utterances, whereas previous research reports that emotion 

utterances alone account for 30% of total utterances (Taumoepeau & Ruffman, 2006; 2008, 

Brownell et al., 2013). The lack of emotion speech may have been a reflection of our choice 

of books, they were selected for their themes surrounding distributive justice rather than their 

ability to evoke emotion related talk.   

Finally, contemporary theories of development generally propose that children’s 

understanding of the world is shaped by their inherent maturation and the broader social-

cultural context in which they develop (see Guavain, Beebe & Zhao, 2011). Indeed children 

do not grow up in a vacuum, thus it as an open question of how diverse experiences in 

different cultural milieus might influence the development of distributive justice. Recent 

research examining whether distributive justice development is consistent cross-culturally 

(Schäfer, Haun & Tomasello, 2015; Blake et al., 2015) has found that German children tend 

to follow the principle of equity more so than children from remote communities in Africa 

(Schäfer et al., 2015). Specifically, Schäfer et al found that the participants from Africa were 

more likely to distribute tokens between themselves and a peer in an egalitarian manner, even 

in the instances when one person had contributed more (i.e., fished more cubes during an 

experimental fishing task). The authors concluded that culture holds an influential role in 

shaping children’s resource distribution decisions. Whereas children in Western cultures 

(such as Germany) may enforce norms of merit, in sub terrain Africa, where social 

relationships may be regulated by sharing resources, children may learn to prioritise equality 

over unequal distributions (Schäfer et al., 2015). In the present research the participants 

largely came from quite homogenous backgrounds (i.e., predominately New Zealand 

European, although from mixed socio-economic neighbourhoods). As such, the extent to 
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which the present findings can be generalised beyond Western societies remains unclear. 

Given that infants and children are exposed to their cultural context immediately from birth, 

examining the developmental trajectory of distributive justice across a broad range of cultures 

and social contexts would be an exciting and important area of future research. Such 

investigations would shed key insights into the extent to which infants’ expectations about 

distributive justice and morality more broadly may stem from biological and experiential 

processes. 

Conclusion 

The studies reported in this thesis provide novel insights to the origins of expectations 

of distributive justice development. Firstly, the findings demonstrate that 14-month-olds hold 

expectations that individuals should share resources that they attained together. By 18 months 

of age, infants demonstrate a nuanced understanding that resources should be shared 

according the principles of both equality and equity. Finally, the results demonstrate that 

social interactions (with parents) may be related to infants’ and children’s developing 

distributive justice notions. Although more research is needed to clarify how much of a role 

socialisation plays in children’s emerging understanding of fair resource distribution, if it is 

possible that directing children’s attention to other people’s actions, goals, emotions, needs 

and wants influences their perceptions of fairness, these findings could contribute to the 

development of tools to promote children’s moral development. By investigating the 

development of distributive justice in early childhood, this research offers valuable insights 

into how infants and children come to understand the interactions that are integral to their 

functioning in their social worlds. 

 



 

151 
 

Appendix A. Supplementary Materials for Chapter 4 

Table 1. Bivariate Correlations between Parents use of Problem- and Solution-focussed Codes for the Hen Character and Children’s Resource Distribution Behaviours for the Little Red Hen 
Book 
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Table 2. Bivariate Correlations between Parents use of Problem- and Solution-focussed Codes for the Other Character and Children’s Resource Distribution Behaviours for the Little Red Hen 
Book 
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Table 3. Bivariate Correlations between Parents use of Problem- and Solution-focussed Codes for the Ant Character and Children’s Resource Distribution Behaviours for the Ant and the 
Grasshopper Book 

 

Note. * p < .05 

 Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
1 Average Number of Tokens 

to Protagonist 
 

– -.03 -.44* .25 -.12 -.31 -.15 .14 -.14 -.43* -.27 -.35* -.02 -.03 .04 .02 -.26 -.25 

2 Ant Problem Codes – Total  – -.02 .60* .44* -.12 .40* .66* -.38* -.04 .11 -.01 .30 .18 .13 -.23 -.06 .22 

3 Ant  Solution Codes – Total    – -.48* -.32 .23 .53* .09 .29 .22 .56* .77* .58* .32 .08 .12 .22 .29 

4 Ant  Problem – Statement     – .33 -.45* -.25 .41* -.31 -.02 -.17 -.36* -.24 .01 .15 -.26 .13 -.13 

5 Ant  Problem – Question     – -.20 -.23 -.11 -.16 -.06 -.28 -.07 -.18 -.19 .12 .00 -.11 -.07 

6 Ant  Problem – Answer      – .07 -.18 .31 -.13 -.00 .16 .14 -.15 -.14 .13 .07 .43* 

7 Ant  Problem – Explanation       – .21 -.11 -.06 .51* .42* .47* .48* -.01 -.13 .06 .36* 

8 Ant  Problem – Elicitation        – -.36* .14 .14 -.13 .50* .10 .08 -.13 -.26 .04 

9 Ant  Solution – Statement          – -.07 -.38* .22 -.19 -.17 -.14 .39* .20 .25 

10 Ant  Solution – Question          – .09 -.06 -.06 .08 -.07 -.08 .13 -.11 

11 Ant  Solution – Answer           – .33 .33 .60* .17 -.19 .18 .11 

12 Ant  Solution – Explanation            – .28 .10 .03 .21 .25 .21 

13 Ant  Solution – Elicitation             – .19 .19 -.12 -.21 .16 

14 Ant –  Other Internal State               – 08 -.06 .03 .06 

15 Ant – Emotion                – -.08 -.12 -.11 

16 Ant – Desire                 – -.10 .31 

17 Ant – Mental state                  – .11 

18 Ant – Empathy                  – 
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Table 4. Bivariate Correlations between Parents use of Problem- and Solution-focussed Codes for the Grasshopper Character and Children’s Resource Distribution Behaviours for the Ant and 
the Grasshopper Book 

 

 

Note. * p < .05 

 Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
1 Average Number of Tokens 

to Protagonist 
 

– -.12 -.13 .36* -.29 -.19 -.25 -.05 -.12 -.05 .03 -.18 .11 -.24 .12 .13 -.01 -.29 

2 Grasshopper Problem  
Codes – Total 

 – .10 .09 .49* .48* .66* .73* -.07 -.11 .26 .16 .31 -.01 -.08 .09 .23 .38* 

3 Grasshopper   Solution 
Codes – Total  

  – .01 -.32 .18 .00 .35* .57* .45* .22 .57* .36* -.09 -.03 .06 .21 .20 

4 Grasshopper Problem – 
Statement  

   – -.18 -.31 -.36* -.16 -.01 -.05 -.13 .15 .05 -.02 -.10 .46 .10 .02 

5 Grasshopper Problem – 
Question 

    – .11 .29 .25 -.17 -.45* .32 -.11 .07 .15 -.16 -.09 -.15 .26 

6 Grasshopper Problem – 
Answer 

     – .15 .44* .24 .03 -.05 .05 -.02 -.24 -.08 -.23 .01 -.06 

7 Grasshopper Problem – 
Explanation 

      – .39* -.22 .12 .24 -.08 .17 .19 .06 -.02 .18 .39 

8 Grasshopper Problem – 
Elicitation 

       – .05 -.10 .32 .40* .48* -.17 .04 -.08 .32 .25 

9 Grasshopper Solution – 
Statement  

        – -.08 -.19 .15 -.18 .15 -.02 -.21 .09 .10 

10 Grasshopper Solution – 
Question 

         – .08 -.02 -.18 -.02 -.10 .09 -.08 .05 

11 Grasshopper Solution – 
Answer 

          – -.13 .49* -.09 -.07 .13 -.13 .06 

12 Grasshopper Solution – 
Explanation 

           – .39* -.17 .09 .10 .30 .34 

13 Grasshopper Solution – 
Elicitation 

            – -.27 .03 .25 .32 -.11 

14 Grasshopper  –  Other 
Internal State  

             – -.09 -.19 -.10 .25 

15 Grasshopper  – Emotion                – .12 .03 .09 

16 Grasshopper – Desire                 – .06 .08 

17 Grasshopper  – Mental state                  – -.04 

18 Grasshopper  – Empathy                  – 
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Appendix B. Supplementary Table for Chapter 4 

Table 1. Descriptive Statistics for the Parent Speech Style Codes separated for each Character, Content type and Book 

 

Category Book 

 The Little Red Hen The Ant and the Grasshopper 

 Character 

 Hen Others Ant Grasshopper 

 

Problem-

Focussed Codes 

 Mean (SE) Range Mean (SE) Range Mean (SE) Range Mean (SE) Range 

Statement 3.38 (.30) 0-8 .78 (.21) 0-5 2.63 (.23) 1-6 2.62(.20) 1-6 

Question 4.44 (.28) 0-7 .06 (.04) 0-1 .66 (.12) 0-2 1.00 (.20) 0-5 

 Answer .06 (.04) 0-1 4.69 (.31) 0-7 .66 (.16) 0-3 .59 (.10) 0-2 

 Elicitation .16 (.08) 0-2 .90 (.26) 0-5 .44 (.16) 0-4 .69 (.18) 0-4 

 Explanation .25 (.08) 0-1 1.66 (.30) 0-6 1.72 (.25) 0-5 1.87 (.21) 0-5 

Solution-

Focussed Codes 

Statement 1.31 (.11) 0-2 .31 (.10) 0-2 .63 (.15) 0-3 1.12 (.15) 0-3 

Question .81 (.07) 0-1 .16 (.10) 0-3 .78 (.13) 0-2 .22 (.09) 0-2 
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 Answer .63 (.31) 0-10 1.03 (.14) 0-3 .06 (.04) 0-1 .84 (.14) 0-3 

 Elicitation .25 (.10) 0-2 .22 (.10) 0-2 .16 (.08) 0-2 .53 (.14) 0-3 

 Explanation .53 (.14) 0-3 .13 (.07) 0-2 .25 (.09) 0-2 1.09 (.14) 0-3 

Internal State 

Codes 

Emotion .09 (.05) 0-1 .03 (.03) 0-3 .72 (.16) 0-3 .22 (.09) 0-2 

Desire .09 (.04) 0-1 .44 (.15) 0-1 .28 (.08) 0-1 .03 (.03) 0-1 

 Empathy .00 (.00) 0-0 .00 (.00) 0-0 .38 (.10) 0-2 .25 (.08) 0-1 

 Mental States .22 (.09) 0-2 .09 (.07) 0-2 .28 (.10) 0-2 .28 (.09) 0-2 

 Other States .28 (.19) 0-6 .03 (.03) 0-1 1.91 (.21) 0-4 .09 (.05) 0-1 
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