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ABSTRACT 

Young children detect power asymmetries within dyadic, zero-sum interactions, but 

little is known on the development of reasoning about more complex and multifaceted 

group-level hierarchies. We examined 5- to 10-year-old children’s (N = 144) 

reasoning about a social hierarchy (presented as a business context) in which the top 

group was in charge, the bottom group followed orders, and the middle groups were 

both in charge and followed orders. We assessed participants’ desired and expected 

positions within that hierarchy. Across participants, we varied the visual depiction of 

the hierarchy. Half of participants saw a structure with fewer people in top levels than 

in bottom levels (Pyramid hierarchy) and half saw a structure in which each level 

contained an equal number of people (Equal Numbers hierarchy). Results showed that 

older (vs. younger) children were more likely to perceive hierarchy as pyramid-shaped 

and to link prestige, wealth, wellbeing, and competence to top levels of the hierarchy. 

Warmth and effort, however, were linked to bottom levels of the hierarchy across 

ages. Children desired being at higher positions than they expected they would 

achieve, and the visual depiction of the hierarchy (Pyramid vs. Equal Numbers) 

differentially predicted girls’ and boys’ motivation to be at the top. Specifically, with 

age, boys were more likely to envision themselves at the top in the Pyramid hierarchy 

whereas girls were more likely to envision themselves at the top in the Equal Numbers 

hierarchy. Our findings suggest social hierarchy reasoning undergoes significant 

changes over development, and influences children’s desires and expectations for the 

future. 

Keywords: social hierarchy, development, future thinking, gender, aspirations
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Introduction 

Social hierarchies exist in most, if not all, human groups and organizations. 

Previous studies show that young children detect power asymmetries within dyadic, 

zero-sum interactions (e.g., Brey & Shutts, 2015; Pun, Birch, & Baron, 2016; 

Thomsen, Frankenhuis, Ingold-Smith, & Carey, 2011); however, much less is known 

on the development of reasoning about more complex and multifaceted group-level 

hierarchies, such as social stratification and the relationship between status and a 

group’s numerical size.   

 In this study, we examined how children come to understand and represent 

multiple dimensions of social hierarchy. In addition, we probed how such reasoning 

may inform young children’s desires and expectations for the future, with a special 

focus on gender differences in children’s envisioning of themselves in positions of 

power.    

Social hierarchy and its developmental roots 

Throughout human history, most social groups have been organized in a 

stratified structure, with fewer people at the top than at the bottom (Magee & 

Galinsky, 2008). The small number of people at the top typically enjoys the benefits of 

high social rank (e.g., increased status, power, wealth, and wellbeing), whereas the 

large number of people at the bottom is often deprived of these benefits and is, instead, 

more subject to social threat and punishment (Cummins, 2000; Fiske, Dupree, Nicolas, 

& Swencionis, 2016; Magee & Galinsky, 2008; Maner & Case, 2016; Sidanius & 

Pratto, 1999).  
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Recent work suggests that the detection of power differentials is an early-

emerging human capacity. Young infants – similarly to their nonhuman primate 

relatives – are sensitive to cues of dominance and represent dominance relations as 

stable (Mascaro & Csibra, 2012). As early as 10 months of age, infants expect larger 

individuals and individuals with more allies to prevail in zero-sum conflicts 

(Thomsen, et a., 2011; Pun et al., 2016), and are able to make transitive inferences 

about social dominance (e.g., A > B and B > C, therefore A > C, where ‘>’ denotes 

greater dominance, Gazes, Hampton, & Lourenco, 2017). Later in development, 

children begin using even more subtle and dynamic cues to dominance. For example, 

preschool-aged children are sensitive to facial features, age, and body posture when 

inferring which of two individuals is “in charge” (Brey & Shutts, 2015; Charafeddine, 

Mercier, Clément, Kaufmann, Berchtold, Reboul, & Van der Henst, 2015; Cogsdill, 

Todorov, Spelke, & Banaji, 2014), and during elementary school, children gradually 

learn about different ways in which a dominant individual can exert their power over a 

subordinate (e.g., providing permission, giving orders, setting norms; Gülgöz & 

Gelman, 2017). 

Individual-level versus group-level hierarchies 

 Alongside their significant contributions, the studies mentioned above have 

notable limitations. Most prominently, they have examined social hierarchy reasoning 

only within dyadic, zero-sum interactions. For example, Thomsen et al. (2011) and 

Pun et al. (2016) showed infants two novel agents with conflicting goals who differed 

in physical size or number of allies, and compared infants’ looking time when each 

agent prevailed. Similarly, in studies involving 3- to 9-year-old children, Brey & 
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Shutts (2015), Cogsdill et al. (2014) and Gulgoz & Gelman (2017) presented children 

with two individuals and asked them to indicate which one is “strong” or “in charge”.    

Although at their most basic level, hierarchies occur between two 

individuals— a dominant and a subordinate—human hierarchies also occur at the 

group level and are far more complex and multifaceted. One important aspect of 

group-level hierarchies is their stratified structure (Magee & Galinsky, 2008): Social 

hierarchies divide people into different strata, and the relative position of a person on 

the hierarchy determines various life outcomes, such as social prestige, wealth, and 

wellbeing, as well as how they are viewed in the eyes of others. For example, people 

at the bottom levels of the hierarchy are often stereotyped as less competent but more 

warm than those at the top (Fiske, Cuddy, Glick, & Xu, 2002). 

In addition, group-level hierarchies often take a pyramid-shaped structure, 

reflecting a negative relation between status and numerical group size. That is, the 

highest status – and the social benefits that come with it – is typically held by a 

numerically small group of people at the top (e.g., the ‘elite’), whereas the lowest 

status is held by a numerically larger group at the bottom. This reverse relationship 

stands in contrast to the social reality of other animal species, where physical 

dominance is of greater importance and therefore status is typically conferred to larger 

groups (e.g., McComb, Packer & Pusey, 1994; Wilson, Hauser, & Wrangham, 2000).  

Recent evidence suggests that we have an evolutionary tendency to associate 

status with numerically larger groups, which is gradually overcome by exposure to 

modern human social structures, where numerically smaller groups are often the ones 

to hold the power (Cao & Banaji, 2017). Therefore, older children – who have had 
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more exposure to modern social structures than younger children – may be more likely 

to link status to smaller groups. Indeed, in a recent study by Heck, Bas, & Kinzler 

(under review), the association between status and numerically small groups increased 

with age. Thus, the pyramid-shaped structure – though a classic symbol of social 

hierarchy for adults (Zitek & Tiedens, 2012) – may be counterintuitive for young 

children. If young children have not internalized the “elite = small group” association, 

they may not yet represent social hierarchy in this manner.  

In sum, whereas previous studies shed light on the basic building blocks of 

social hierarchy reasoning (namely, the detection of dominance within dyadic 

relationships), the present study examined the development of more complex, 

multidimensional reasoning about group-level hierarchies, such as social stratification 

and the relation between status and a group’s numerical size.   

Business as a framework for testing social hierarchy reasoning 

We examined children’s social hierarchy reasoning within the context of 

business, for the following reasons. The occupational world is one of the most 

prominent manifestations of human social hierarchy. The type of job a person 

occupies often determines how much social influence they have, how they are viewed 

in the eyes of others, whether they have access to various resources, and their quality 

of life more broadly. Hierarchy in the occupational world is present both at the macro-

level (e.g., some jobs have higher status than others) and at the micro-level (e.g., 

within a certain organization there are higher-ranked managers and lower-ranked 

employees). In both cases, the pyramid-structure applies: There are fewer doctors than 
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there are construction workers, and there are fewer managers than there are junior 

employees.  

Second, the occupational world is familiar to children. As early as the 

preschool years, children are familiar with different types of jobs and job-related 

concepts such as giving/following orders and earning money (Ferrari, Ginevra, 

Santilli, Nota, Sgaramella, & Soresi, 2015; Watson & McMahon, 2005). Furthermore, 

since children form ideas about their future jobs from an early age (e.g., Bandura, 

Barbaranelli, Caprara, & Pastorelli, 2001; Hartung, Porfeli, & Vondracek, 2005), 

using job-related concepts allowed us to probe not only their broad reasoning about 

social hierarchies, but also their thinking about their own future positions on the 

hierarchy. 

Children’s envisioning of their future on the social hierarchy: desires, 

expectations, and the role of gender 

With regard to children’s ideas about of their own future, this study addressed 

two main questions. First: Where do children want to be on the social hierarchy, and is 

where they want to be the same as where they think they will actually be? Markus & 

Nurius (1986) distinguished between “desired selves” and “expected selves”, 

suggesting that people have distinct and often conflicting mental representations of 

where they would want, versus where they expect to see themselves in the future. 

Among adults, these two representations differentially predict future outcomes across 

domains (e.g., finding a job, success in an exam, Oettingen & Mayer, 2002), 

indicating the importance of treating them as distinct components of future thinking. 

Whereas numerous studies have examined children’s future desires, children’s future 
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predictions have received little to no attention. An exception is a study by Schmitt-

Wilson & Welsh (2012) which compared the career desires and expectations of fourth 

to seventh graders from a rural community. Schmitt-Wilson & Welsh found that when 

children were asked what they think they will be when they grow up, they named less 

prestigious careers than when they were asked what they want to be when they grow 

up. However, it is not clear whether this distinction emerges earlier than fourth grade 

and whether it develops with age. 

Second, the present study examined whether girls and boys differ in their 

envisioning of themselves on top levels of the hierarchy. Women are underrepresented 

in positions of power (e.g., only 25% of US Senators, 11% of the world’s billionaires, 

and 6.6% of Fortune CEOs are women) – a social reality that does not go unnoticed by 

young children (Bian & Cimpian, 2019; Liben, Bigler, & Krogh, 2001; 

Mandalaywala, Tai, & Rhodes, under review). The scarcity of female leaders in their 

environments, as well as cultural stereotypes depicting women as less agentic (e.g., 

dominant, assertive) but more communal (e.g., compassionate, caring) than men 

(Fiske et al., 2002) may signal to girls that they are not suited for positions at the top 

levels of the social hierarchy – leading them to envision themselves in lower positions 

than boys. 

The present study 

The present study examined the development of children’s reasoning about 

social hierarchies, focusing on social stratification and the relation between status and 

a group’s numerical size. Furthermore, this study probed children’s thinking about 
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their future positions on the hierarchy, including gender differences in children’s 

envisioning of themselves in positions of power. 

Our main hypotheses were as follows:  

(1) Older (versus younger) children will be more likely (a) to link prestige, 

wealth, wellbeing, and competence to top levels of the hierarchy (but warmth to 

bottom levels of the hierarchy), and (b) to perceive social hierarchy as a pyramid-

shaped structure, where the small number of people at the top is highest in status and 

the large number of people at the bottom is lowest in status.  

(2) Children’s desired future position on the hierarchy will be more highly 

ranked than the position they will expect to have, and this pattern will increase with 

age. 

(3) Girls will envision themselves in lower positions on the hierarchy as 

compared to boys. 

 To test these hypotheses, we told children about a novel business and showed 

them one of two stimuli representing its social hierarchy. In one stimulus, each level 

of the hierarchy was composed of an equal number of people; in the other, each level 

of the hierarchy contained a different number of people, such that there were fewer 

individuals on the top than at the bottom and the hierarchy resembled a pyramid. We 

then examined children’s understanding of social stratification by asking them about 

the distribution of prestige, wealth, and wellbeing across different levels of the 

hierarchy, as well as which people on the hierarchy they considered to be competent, 

warm, and hardworking. Afterwards, we asked children about the job they would want 

to have, and the job they think they would have on the hierarchy. Since children’s 
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thoughts about their own future often differ from their thoughts about the future of 

others (see Atance, 2015), we also asked children about the future desires and 

expectations of an unfamiliar, gender-matched child. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



9 

 

 

Method 

Participants 

Participants included 144 children (50% girls) aged 5 to 10 years (Mage = 8.08, 

SDage = 1.70, range = 5 years 2 months to 10 years 11 months), such that 24 children 

were recruited within each age tested. Children participated in the lab or at a museum 

in Upstate New York. 

Procedure 

The experimenter told children they were going to talk about a business named 

Zam, and explained that a business is a place where people work and make money. 

She then told children that many people work for Zam and that they have different 

kinds of jobs. Next, she showed children one of two stimuli: the Pyramid hierarchy or 

the Equal Numbers hierarchy (Figure 1). Both stimuli depicted a five-level hierarchy 

of stick-figures; however, in the Pyramid hierarchy, the number of stick figures varied 

across levels, starting at 5 figures at the top and increasing by 5 until reaching 25 

figures at the bottom. In the Equal Numbers hierarchy, in contrast, the number of 

figures remained constant (at 15) across levels. Thus, each hierarchy stimuli contained 

an equal total number of figures.  

 

 
Figure 1. Hierarchy stimuli: Pyamid (left) and Equal Numbers (right). 
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Upon presenting one of the two stimuli, the experimenter explained that: (1) 

the people in the top jobs are in charge of everyone else in the business, (2) the people 

in the bottom jobs follow orders from everyone else in the business, and (3) the people 

in the three middle jobs are both in charge and follow orders from others: they are in 

charge of the people in the jobs below them, but they follow orders from the people in 

the jobs above them. The top and bottom levels were presented in counterbalanced 

order, such that half of the children heard about the top level first and the bottom level 

last, and the other half heard about the bottom level first and the top level last. 

 To verify children’s understanding, the experimenter then asked children to 

point to each level separately (e.g., “can you point to the job where people follow 

orders from everyone else?”), followed by a confirmation or correction of their answer 

(e.g., “That’s right [actually], this is the job where people follow orders from 

everyone else”). Children correctly pointed to the top, bottom, and middle levels 75%, 

86%, and 95% of the time, respectively. 

Afterwards, the experimenter asked children a set of questions about: (1) their 

understanding of social stratification, namely – the degree to which they associate 

various domains (competition/prestige, wealth, wellbeing, competence, warmth, and 

effort) with the different levels of the hierarchy, and (2) their future position on the 

hierarchy and the future position of a gender-matched child. Children had the option to 

choose as many levels on the hierarchy as they wanted to answer each question. 

Understanding of social stratification. The first set of questions (Table 1A) 

concerned children’s understanding of the distribution of competition/prestige, wealth, 

and wellbeing across the different levels of the hierarchy; the second set of questions 
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(Table 1B) concerned children’s attribution of the traits competence, warmth, and 

effort to different levels of the hierarchy. All questions within each set were 

randomized. 

Future position on the hierarchy. Children were next asked to think about 

scenarios in which they themselves and another gender-matched child named Kito 

(depicted by a silhouette; Figure 2) work at Zam as grown-ups (Table 1C), and to 

point to: (a) the position on the hierarchy they think they would have at Zam as 

grownups, (b) the position they would want to have at Zam as grownups, (c) the 

position they think Kito would have, and (d) the position Kito would want to have. 

Questions (a) to (d) were asked in one of four possible orders: acbd, bdac, 

cadb, dbca. Following each one of these four questions, children were asked to explain 

their response (e.g., “why would you want to have that job?”; “why do you think Kito 

would have that job?”).   

 

 

 

 

 

Figure 2. Silhouette of unfamiliar, gender-matched child shown to girls (left) and boys (right) 

 

Coding of open-ended responses. The first author coded children’s open-

ended responses to questions (a) through (d) with an undergraduate research assistant.  
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The coding categories were agency and communion, and could range between 

-1 (negative mention), 0 (no mention or neutral mention), or 1 (positive mention; see 

Table 2). 

Table 1. 

Experimental questions 

 Topic Dimension Question 

  

 

 

Distribution 

of prestige, 

wealth, and 

wellbeing 

 

Competition/prestige 

Can you point to…. 

• The job that is hardest to get 

• The jobs that is easiest to get 

 

A 

Wealth • The job where people get the biggest amount of money  

• The job where people get the smallest amount of money 

 Wellbeing • The job where people are happiest 

• The job where people are saddest 

  

Attribution 

of traits 

Competence The job where people are smartest 

B Warmth The job where people are nicest 

 Effort The job where people are the most hardworking 

  

 

 

Future 

position 

(a) Self: prediction Imagine that one day, when you are all grown up, you work 

at Zam. Which kind of job do you think you would have at 

Zam as a grown up? 

 

C 

(b) Self: desire Imagine that one day, when you are all grown up, you get to 

choose any job you want at Zam. If you could have any job 

you wanted, which kind of job would you want to have? 

 (c) Other: prediction Imagine that one day, when Kito is all grown up, s/he works 

at Zam. Which kind of job do you think Kito would have at 

Zam as a grown up? 

 (d) Other: desire Imagine that one day, when Kito is all grown up, s/he gets to 

choose any job s/he wants at Zam. If Kito could have any 

job s/he wanted, which kind of job would Kito want to have? 
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First, the research assistant and the first author discussed the coding categories 

and their definitions, and then trained to criterion by jointly coding 10% of the 

responses. Afterwards, they separately coded an additional 20% of the responses, on 

which inter-judge reliability was established using Cohen’s kappa (Table 2). 

Disagreements were resolved via discussion. Once inter-judge reliability was reached, 

the first author coded the remaining responses.  

 

 

 

 

 

 

Table 2. 

Definitions, examples, and kappas for open-ended coding categories 

Coding 

category 

Definition Negative 

mention [-1] 

Neutral 

mention [0] 

Positive mention 

[1] 

Kappa 

Agency Focus on the self; 

striving for 

mastery, 

dominance, and 

self-expansion† 

“I’m fine with 

being bossed 

around” 

“because I’ll 

tell people 

what to do but 

people will also 

tell me what to 

do” 

“Because he’s top 

class, boss of 

everybody and gets 

to do what he 

wants” 

.87 

Communion Focus on others; 

striving for 

cooperation and 

positive social 

interactions† 

“she’d get to 

be in charge of 

other people 

which isn’t 

very nice” 

“because he’s 

not super nice 

but he’s also 

not mean” 

“because I like 

taking care of 

people and I’m a 

really good 

babysitter for 

people that need to 

be watched” 

.90 

† Bakan, 1966 
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Results 

Below, we report results in the order in which questions were asked.  

Understanding of social hierarchy: overall trends 

Throughout the experiment, children’s (closed-ended) responses involved 

choosing one (or more) of the five levels of the hierarchy. We therefore coded 

children’s responses on a scale from 1 to 5, where 1 represents the bottom level of the 

hierarchy and 5 represents the top level of the hierarchy. If children chose multiple 

levels (which occurred in 12% of the cases), we averaged their responses. For 

example, a child who chose the highest level of the hierarchy (= 5) along with the 

second-highest level of the hierarchy (= 4) received the average score of 4.5.  

Furthermore, since the first three questions in the experiment contained two 

complementary and highly-correlated sub-questions (hardest to get & easiest to get: r 

= -.78, p < .001; biggest amount of money & smallest amount of money: r = -.78, p < 

.001; happiest & saddest: r = -.57, p < .001), we merged each set of sub-questions for 

parsimony. This resulted in three dimensions: competition/prestige, wealth, and 

wellbeing.  

 To examine whether children associated the different dimensions with certain 

levels of the hierarchy more than others, we calculated the average score of each 

dimension and compared it to a score of 3 (representing the expected average if 

children were choosing between the levels at chance). Children’s responses 

significantly differed from chance across dimensions (Table 3). Specifically, children 

attributed competition/prestige, wellbeing, wealth, and competence to higher levels of 
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the hierarchy; in contrast, they attributed warmth and effort to lower levels of the 

hierarchy.  

    

Table 3.    

Descriptive statistics of hierarchy dimensions and one-sample t-test against chance 

Hierarchy 

Dimension 

M SD One-sample t-test against chance (=3) 

df Mean 

difference 

CI p 

Competition/prestige 4.06 1.43 143 1.06*** .83 – 1.30 <.001 

Wellbeing 4.06 1.19 143 1.06*** .86 – 1.25 <.001 

Competence 3.91 1.35 142 .91*** .69 – 1.14 <.001 

Wealth 3.84 1.54 143 .84*** .59 – 1.10 <.001 

Effort 2.63 1.64 143 -.37** -.64 – -.10 .008 

Warmth 2.46 1.50 143 -.54*** -.79 – -.29 <.001 

Note. ** p < .01; *** p < .001. All dimensions ranged from 1 to 5, where 1 = lowest 

level of the hierarchy and 5 = highest level of the hierarchy 

 

 We were also interested in whether the different hierarchy dimensions were 

related to one another. Pearson correlation tests (Table 4) showed that 

competition/prestige, wealth, wellbeing, and competence were all significantly and 

positively related to one another. Warmth, however, was marginally negatively related 

to competition/prestige and competence, and significantly negatively related to 

wellbeing. 
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Table 4.       

Correlations among hierarchy dimensions 

 1 2 3 4 5 6 

1. Competition/prestige -      

2. Wealth .37*** -     

3. Wellbeing .27** .31** -    

4. Competence .24** .34** .23** -   

5. Warmth -.15 -.05 -.20* -.16 -  

6. Effort -.04 .10 -.03 -.05 -.02 - 

Note. * p < .05; ** p < .01;  *** p < .001 

 

Understanding of social hierarchy: the role of age and numerical structure 

To examine the role of age and numerical structure in children’s reasoning 

about social hierarchy, I constructed linear regression models predicting children’s 

responses to each dimension tested. The models were computed with the lm function 

in R and follow-up comparisons were computed with the emmeans (Lenth, 2019) and 

sim_slopes (Long, 2019) functions. All models included age (in years, continuous), 

numerical structure (Equal Numbers vs. Pyramid), and these factors’ interaction as 

independent variable, and gender (girl vs. boy) as a control variable. 

 First, as hypothesized, there was a significant main effect of age on 

competition/prestige (β = .90, 95% CI [.62, 1.18], p < .001), wealth (β = .80, 95% 

CI[.47,  1.12], p = .002), wellbeing (β = .53, 95% CI[.27, .80], p = .009), and 

competence (β = .35, 95% CI[.03, .66], p = .032), such that children were more likely 

to link these dimensions to top levels of the hierarchy with age. In addition, there was 

a marginally significant main effect of gender on wealth (β = -.28, 95% CI[-.59, .03], 
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p = .080), such that boys, across ages, were more likely than girls to link wealth to 

higher levels of the hierarchy. 

 Second, there was an age by numerical structure interaction for 

competition/prestige (β = -.44, 95% CI[-.84, -.04], p = .030). To further probe this 

interaction, I compared the average responses of younger (5-7-year-old) versus older 

(8-10-year-old) children (Table 5). As shown in Figure 3A, younger, but not older 

children (t(71) = 2.18, p = .03 , and t(71) = -.67, p = .50, respectively) were less likely 

to link competition/prestige to top levels of the hierarchy in the Pyramid condition as 

compared to the Equal Numbers condition. Similarly, there were marginally 

significant age by numerical structure interactions for the wealth and wellbeing 

dimensions (Table 5), indicating that younger (t(71) = 3.05, p < .001, t(71) = 1.78, p = 

.08, for wealth and wellbeing, respectively), but not older (t(71) = .44, p = .66; and 

t(71) = -.78, p = .44) children were less likely to link wealth and wellbeing to top 

levels of the hierarchy in the Pyramid versus the Equal Numbers condition (Figure 3B-

C).  

 

Table 5. 

Hierarchy dimensions by age, numerical structure, and gender 

Variables Competition/prestige Wealth Wellbeing 

 β CI p β CI p β CI p 

Age .90*** .62 – 1.18 <.001 1.38*** .72 – 2.04  <.001 1.01*** .48 – 1.54 <.001 

Numerical structure .28 -.11 – .68 .159 1.02** .36 – 1.68 .003 .48 -.05 – 1.01 .077 

Gender  .20 -.19 – .60 .310 -.49* -.95 – -.02 .042 .05 -.32 – .43 .784 

Age X numerical structure -.44* -.84 – -.04 .030 -.87 -1.81 – .06 .066 -.69 -1.44 – .06 .072 

Note. * p < .05; ** p < .01; *** p < .001 
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Figure 3. The relation between age and linking competition/prestige (A), wealth (B), 

and wellbeing (C) to top levels of the hierarchy. Error bars represent ± 1 SE. 

 

Future desires and predictions by age, gender, and numerical structure 

 Desires vs. predictions  

To compare children’s future desires with their future predictions, I 

constructed mixed-effects multilevel models with the lmer function in R and used the 

emmeans (Lenth, 2019) and sim_slopes (Long, 2019) functions for follow-up 

comparisons. The models included age (in years, continuous), gender (girl vs. boy), 

future thinking (desire vs. prediction), numerical structure (Pyramid vs. Equal 

Numbers) and all possible interactions as independent variables. The models also 

A B 

C 
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included a random intercept for participant. As hypothesized, across gender and age, 

the position on the hierarchy that children expected to have (M = 3.13, SD = 1.47) was 

significantly lower than the position they desired to have (M = 3.85, SD = 1.40 ; β = -

.91, 95% CI[-1.31, -.51], p < .001). However, in contrast to our hypothesis, this effect 

did not vary by age (β = -.11, 95%. p = .237; Figure 4). Similarly, the position on the 

hierarchy that children expected a gender-matched child would have (M = 3.23, SD 

=1.49) was significantly lower than the position they thought she or he desired (M = 

3.98, SD = 1.38; β = -1.01, 95% CI[-1.48, -.54], p < .008). This effect was qualified by 

age, such that older (versus younger) children were more likely to distinguish between 

the other child’s expected and desired position (β = -.72, 95% CI[-1.18, -.25], p < 

.001; Figure 4). 

 

 

  

 

 

 

 

 

 

 

 

 

Figure 4. The relation between age and children’s thinking about their own (left) and a 

gender-matched child (right) future position on the hierarchy. Error bars represent ± 1 

SE. 
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Gender differences in children’s thinking about their future positions 

 Next, I conducted linear regression analyses predicting children’s future 

thinking by age, gender, numerical structure, and all their interactions. In contrast to 

our hypothesis, there was no main effect of gender on children’s own, or a gender-

matched child’s desired and expected positions (all p’s > .05). However, a significant 

age by gender by numerical structure interaction emerged for children’s own desired 

position (β = 1.15, 95% CI[.21, 2.09], p = .017; Figure 5), indicating that with age, 

girls were marginally more likely to want to be at the top in the Equal Numbers 

condition t(71) = 1.81, p = .07, but not in the Pyramid condition t(71) = -.75, p = .45. 

In contrast, with age, boys were more likely to want to be at the top in the Pyramid 

condition, but not in the Equal Numbers condition; however, this did not reach 

statistical significance: t(71)  = 1.27, p = .21, and t(71)  = 1.04, p = .30, respectively. 

An age by gender by numerical structure interaction effect also emerged for 

children’s expectation of the other child’s future position (β = 1.49, 95% CI[.54, 2.44], 

p = .002; Figure 5). Specifically, with age, girls were marginally less likely to think 

another girl would be at the top in the Pyramid condition t(71) = -1.73, p = .09. In 

contrast, with age, boys were significantly less likely to think another boy would be at 

the top in the Equal Numbers condition t(71) = -3.07, p < .01. 

To further probe the interactive patterns above, I examined the extent to which 

girls and boys mentioned agency and communion themes in their open-ended 

explanations of their desired position and another child’s expected position. A gender 

by numerical structure interaction effect emerged for children’s desired position, 

indicating that girls were more likely than boys to describe their desired position as 
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communal, but only in the Equal Numbers condition (β = .23, 95% CI[.01, .45], p = 

.042).  

  

 

  

 

 

 

 

 

 

 

Figure 5. The relation between age and children’s desired position (left) and another 

child’s predicted position (right) on the hierarchy by gender and numerical structure. 

Error bars represent ± 1 SE. 
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Discussion 

 Social hierarchies are ubiquitous in human societies. Previous studies have 

shown that young children have a basic understanding of hierarchies, as demonstrated 

by their ability to detect dominance within dyadic, zero-sum relationships (e.g., 

Gülgöz & Gelman, 2017; Pun et al., 2016; Thomsen et al., 2011). However, human 

hierarchies are far more complex and multifaceted. For example, they often involve 

more than two individuals, and they take a stratified, pyramid-shaped structure. This 

structure entails that (1) people are grouped into different strata, and the relative 

position of a person on the hierarchy determines various life outcomes (e.g., prestige, 

wealth, wellbeing), and (2) the numerically smaller group at the top holds power over 

the numerically larger group at the bottom. The present study contributes to our 

current knowledge by examining children’s understanding of hierarchies on their 

various complexities, above and beyond detection of dominate-subordinate 

relationships. 

 Our results showed that, as hypothesized, children were more likely with age 

to link competition/prestige, wealth, wellbeing, and competence to top levels of the 

hierarchy. Furthermore, older (8- to 10-year-old) children were more likely than 

younger (5- to 7-year-old) children to link these dimensions to numerically smaller 

(versus larger) groups, as manifested by equivalent performance on the Pyramid and 

Equal Numbers hierarchy conditions.  

 In contrast to the social reality of other species – the highest status in human 

hierarchies (at least in Western cultures) is typically held by a numerically small, elite 

group. Yet, due to our evolutionary tendency to conflate status with physical 
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dominance (and therefore with numerically large groups), the “elite = small group” 

association needs to be acquired with continuous social exposure (Cao & Banaji, 

2017; Heck et al., under review). Our results align with theorists’ suggestions that the 

“elite = small group” association is acquired rather than innate, by demonstrating that 

only around the age of 8 years do children begin to represent hierarchies as pyramid-

shaped.  

  In addition to examining children’s developing understanding of social 

hierarchies, this study probed how such understanding may inform their desires and 

expectations for the future. As hypothesized, children’s expected positions on the 

hierarchy were significantly lower than their desired positions, replicating the results 

previously obtained by Schmitt-Wilson & Welsh (2012) with a sample of older 

children. Surprisingly, however, this pattern did not vary with age, such that 5-year-

olds were as likely as 10-year-olds to distinguish between the position they wanted 

and the position they were likely to have on the hierarchy, and to reason that the 

former is more highly ranked than the latter. The finding that even the youngest 

children in our sample were able to distinguish between their “desired self” and 

“expected self” (Markus & Nurius, 1986) resonates with current literature 

demonstrating that from a very young age, children have an abstract representation of 

the self that is flexible, realistic, and context-sensitive (Cimpian, 2017; Cimpian, 

Hammond, Mazza, & Corry, 2017). Furthermore, the stark contrast between children’s 

future desires and expectations across ages indicates the importance of examining both 

aspects of future thinking. Existing studies on children’s future thinking focus almost 

exclusively on their aspirations, disregarding the fact that aspirations and expectations 
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may not coincide (Markus & Nurius, 1986), and that – at least in adults – may 

differentially predict future outcomes (Oettingen & Mayer, 2002).  

 Whereas no age differences emerged in this study regarding children’s 

distinction between their own desires and expectations, age differences did emergence 

regarding children’s distinction between the desires and expectations of another child. 

That is, older children were more likely than younger ones to reason that another 

child’s desired position on the hierarchy may be higher than the position they would 

actually have. Although this necessitates further investigation, such age differences 

may be the result of older children’s further developed theory of mind (i.e., the ability 

to attribute mental states, such as beliefs and desires, to others, Wellman, Cross, & 

Watson, 2001). Thus, younger children may have found it more difficult to reason 

about another child’s desires and instead responded according to their own evaluation 

of the child’s future position. 

 Last, in contrast to our hypothesis, girls were not, overall, less likely than boys 

to envision themselves (or another girl) in top positions of the hierarchy. Rather, 

gender differences manifested as a function of age and numerical structure. With age, 

girls were more likely to envision themselves at the top in the Equal Numbers (but not 

in the Pyramid) hierarchy, and girls were less likely to envision another girl at the top 

in the Pyramid (but not the Equal Numbers) hierarchy. The opposite patterns emerged 

for boys. Girls’ open-ended explanations, in which they tended to depict their future 

position on the hierarchy as more communal than boys did – but only in the Equal 

Numbers condition – may indicate that they perceived the Equal Numbers (but not the 

Pyramid) hierarchy as coinciding with their values and therefore were more interested 
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in occupying top positions in that hierarchy. These findings align with recent studies 

with adults, which suggest that women and men tend to have different motives when it 

comes to social rank. Specifically, both women and men are interested in high social 

rank, but often for different reasons. Women tend to seek high social rank for reasons 

of status (e.g., being respected and loved), whereas men seek high social rank for 

reasons of power (e.g., having control over resources; Hays, 2013). Thus, women’s 

focus on status promotes interdependence, whereas men’s focus on power promotes 

independence (Hays, 2013). If girls and boys are adopting these differential strategies 

and preferences for social rank with age, it would make sense for girls to gradually 

favor top positions only in contexts where they believe status (but not power) would 

be made possible. The Equal Numbers hierarchy may represent such a context, as the 

top levels contain a relatively large group of people that can potentially work together, 

sharing the power and resources. As opposed to girls – boys, who may, with age, 

adopt more power motives – may favor top positions in the Pyramid hierarchy, where 

more independence is offered and resources are concentrated in the hands of relatively 

few. 

Conclusion 

The present study demonstrates that the developmental period of 5 to 10 years 

of age is marked by significant changes to children’s reasoning about complex, 

multidimensional aspects of group-level social hierarchies, such as stratification and 

the relation between status and a group’s numerical size. Furthermore, this study 

shows that children as young as 5 years of age distinguish between their desired future 

position on the hierarchy and the position they are likely to achieve, highlighting the 
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need to investigate both aspirations and expectations as distinct components of 

children’s future thinking. Last, this study demonstrates that young girls and boys are 

equally likely to envision themselves in positions of high social rank, but seemingly in 

different contexts and as a result of distinct motives. 
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