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Through the lens of resource control and resource holding potential theory, an
investigation was conducted into the effect of resource opponent characteristics on
frequency of aggressive and prosocial resource control strategy selection in 4–5-
year-old boys and girls. Children (N = 92; 4–5 years old) were asked how they
would respond to 12 hypothetical resource holding potential (RHP) vignettes, in which
resource control opponents varied in ‘toughness,’ ‘physical size’ and whether or not
they were accompanied by friends. Girls gave significantly more prosocial responses
to the vignettes than boys, and boys provided significantly more coercive responses
compared to girls with some differences with age. Prosocial vignette responses were
given significantly more frequently when the opponent was ‘not very tough’ as opposed
to when they were ‘very tough.’ Findings suggest that both boys and girls utilise
some form of discrimination when deciding on how to respond to resource competition
scenarios and that there are some age and gender differences in their reported response
strategies. Findings are discussed in terms of resource control and RHP theory. Future
study should investigate whether such differences translate into real-world observed
resource control behaviour.

Keywords: resource control, aggression, prosocial behaviour, early childhood, gender differences, social
dominance, resource holding potential

INTRODUCTION

Resource control is the acquisition and maintenance of control over a material or social resource
and is a fundamental factor in the creation of social hierarchies (Hawley, 1999). Hierarchical social
structures and associated social behavioural strategies emerge early in human social development,
which has led to researchers proposing their importance as evolutionary selective agents (Bernstein,
1981; Hawley, 1999). As children enter and progress through preschool and the early years of
the education system, social pressures lead to the development of prosocial behaviours such as
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cooperation, reciprocity and sharing (Trivers, 1971;
Charlesworth, 1996; Hawley, 1999; Roseth et al., 2011)
which in turn become key behaviours in attaining resource
control, particularly when used in combination with aggression
(Hawley, 2002; Pellegrini et al., 2007b, 2011; Roseth et al., 2011;
Wettstein et al., 2013).

Resource control theory (Hawley, 1999) suggests that both
prosocial and coercive behaviours are viable strategic approaches
to attaining and maintaining control of resources. The theory
defines social dominance as ‘the exercise of chief authority or
rule – or occupying a commanding position’ (Hawley, 2014,
p. 327), and contends that an individual’s social dominance is
established by successful implementation of resource control
strategies, that are part of a two-dimensional prosocial/coercive
resource-directed behavioural spectrum. The theory can be
applied to human behaviours across the lifespan – not
just in young children – with research even linking the
impact of insecure attachment to coercive resource control
strategies in middle childhood (Chen and Chang, 2012)
and adulthood (Hawley et al., 2009; Chen, 2017). However,
to date there is limited research within the framework of
resource control theory focussed on early childhood (Pellegrini
et al., 2007b; Roseth et al., 2007, 2011; Massey et al., 2014;
Massey-Abernathy and Byrd-Craven, 2016).

Much research has considered aggressive or coercive
behaviour as being socially detrimental, noting its association
with socially pathological outcomes for the aggressor (e.g.,
Crick, 1996; Crick et al., 1997). More recent research suggests
that combinations of prosocial and aggressive behaviour can
potentially be socially beneficial to the individual and enhance
their material or social resource control within the peer-group
(Hawley, 1999, 2002, 2003b, 2014; Sutton et al., 1999; Pellegrini
et al., 2007b; Pellegrini, 2008; Hawley and Geldhof, 2012;
Wettstein et al., 2013). Hawley (2003a) argues that selective and
skilled use of coercive or prosocial behaviour within resource
contest situations (which she termed ‘bistrategic control’) was
associated with greater success within resource contests and
led to superior dominance, whilst other research has evidenced
that young children who are well liked can use higher levels of
social aggression for resource control purposes, compared to
disliked children (Wettstein et al., 2013). However, little research
has examined what aspects of the contest situation may be
related to how children behave. Insights from Resource Holding
Potential/Power (RHP; Parker, 1974) may be relevant here.

Since Darwin the concept of ‘resource holding
potential/power’ (RHP) has been used to explain resource-
oriented confrontation (or active avoidance of confrontation)
of animals in the their various habitats (Parker, 1974). Parker
essentially defines RHP as an organism’s ability to maintain
or gain control of a resource. According to Parker, across the
duration of a conflict, an individual will act to expend their
opponent’s ‘fitness budget,’ with fitness fundamentally referring
to an organism’s capability to survive and ultimately produce
healthy offspring. An individual’s fitness budget, therefore, is
determined by (1) the possible gain of fitness if the resource
is acquired if the individual is challenging for the resource;
or (2) the possible loss of fitness if the individual is being

challenged for the resource. The rate of the budget’s depletion
is dependent on the individual’s RHP. The individual must
therefore weigh the potential fitness gains/losses associated with
attaining/maintaining resource control against the absolute
probability of winning the resource contest. Much of the RHP-
oriented research has focussed extensively on a wide range
of non-human animals ranging from sea anemones (Rudin
and Briffa, 2012) to white-faced capuchin monkeys (Vogel
et al., 2007) and bonobo chimpanzees (Stevens et al., 2005).
However, using RHP as a framework, Archer and Benson (2008)
investigated the responses of young adult human males to
various hypothetical confrontational scenarios, including one in
which they were challenged in front of their girlfriend by another
man who varied in physical size, number of friends/allies and
reputation for toughness, depending on the scenario that was
presented. Results showed that the participants responded with
greater aggression the lesser the perceived threat (i.e., smaller
physical size, fewer allies, and lowered reputation) from the
opponent (Archer and Benson, 2008), suggesting that adults may
make use of RHP judgements when considering their behaviour
in resource-oriented confrontations. Whether similar patterns of
behaviour apply to children have not been investigated yet.

Resource holding potential (Parker, 1974) is a concept that
innately fits within the theoretical parameters of resource control
theory (Hawley, 1999). The nature of an individual’s response
to a resource opponent’s RHP may be particularly relevant for
children during their first year of formal schooling where social
resources (e.g., the teacher’s time or attention of peers) and
material resources (e.g., toys/books etc.) are shared among a large
group of individuals; other children may want the same resource
as them at the same time, which may lead to resource contest
situations. The Archer and Benson (2008) study provides a basis
for a similar being conducted in young children. In the case
of this present study, their approach – varying the opponent’s
characteristics – was adopted to investigate how varying an
opponent’s RHP may affect strategy selection, specifically in
terms of explicit material resource contest scenarios. Variation
in a child’s response to scenarios featuring differing opponent
characteristics would suggest that they are at least somewhat
aware that behavioural approaches should be context dependent.
However, as to whether their responses conform to the expected
pattern of behaviour described by Parker (1974) or the responses
recorded by Archer and Benson (2008) that adhere to Parker’s
theory deserves investigation.

Archer and Benson (2008) focussed on adult RHP, however,
one study has investigated physical size based RHP in young
children. Pellegrini et al. (2007b) found that physical size
of resource opponents was not in itself treated as a salient
indicator of opponent RHP, rather a proxy of age-related resource
control-associated This indicates that a young child’s behavioural
response – that is, strategy selection – in a resource contest
situation may well be based on a multifactorial assessment of
opponent RHP, as suggested by Archer and Benson’s (2008)
adult study, rather than simply physical size. It is this potential
multifactorial basis of RHP, and how the interplay of those factors
associated with strategy selection in young children is of key
interest to this present study.
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Importantly, Archer and Benson (2008) focused on coercive
behaviour/responses, yet when brought under the umbrella of
resource control theory, prosocial responses are also potentially
compatible with RHP theory, as Pellegrini et al. (2007b) implies.
Strictly under Parker’s theory (1974), which focuses on direct
resource conflict, it is reasonable to assume that if a multifactorial
assessment of opponent RHP suggests too high a risk for a
conflict, an individual will withdraw from the resource conflict
and the contest is over. However, the overarching resource
contest, according to resource control theory (Hawley, 1999),
may not be. In this situation, if physical aggression is judged by
the individual as too risky (verbal or relational aggression may
be deemed too provocative also, given the opponent perceived
ability to physically overpower), then prosocial strategies could
be selected instead. Now it may be that the individual would
still ‘win’ the resource contest. In the case of young children
this could simply be by ‘asking nicely’ and hoping for some
benevolence from the opponent. Alternatively, they may trade or
swap resources, which would result in a mutual ‘win’ i.e., a mutual
increase in fitness according to Parker’s terminology.

Studies have yet to investigate whether gender has any effect
on strategy selection, specifically in the context of resource
contest scenarios where opponent RHP has been explicitly
identified, as per Archer and Benson (2008). Differences in
aggressive and prosocial behaviour between genders is well
researched, yet there remains to be seen whether there are
differences in prosocial and aggressive behaviour between boys
and girls in early childhood. Some research has found young
boys to be more physically aggressive and young girls more
prosocially behaved (Baillargeon et al., 2007; Poland et al.,
2015; Maguire et al., 2016), with girls showing higher levels of
relational aggression (Crick et al., 1997, 1999; Poland et al., 2015).
Conversely, other research has not found gender differences
either in relational aggression (Swit and McMaugh, 2012) or
in prosocial behaviour (Swit and McMaugh, 2012; Bouchard
et al., 2015). Interestingly, research has found that the gender
differences in physical aggression may be more pronounced,
with boys evidencing higher reactive physical aggression than
girls, but not proactive aggression (Poland et al., 2015). This
may have notable consequences on the outcomes of this present
study, as a tendency use one type of aggression but not another
may result in differential gendered outcomes in specific resource
contest outcomes.

This study aimed to investigate the effects of young children’s
gender on responses to resource contest opponents with varying
RHP, indicated by specific characteristics – toughness, presence
of friends/allies, and physical size – of the opponent within the
scenario. Whilst there is limited research regarding opponent
RHP and its effects on behavioural response, what has been done
has focussed on adult males (Archer and Benson, 2008) and
little is known about the role of RHP during early childhood.
This adult data could guide a hypothesis that young children
would provide a similar pattern of responses. However, given
the significant difference in development, an open question
regarding their response patterns in relation to a resource
contest opponent’s characteristics, rather than a hypothesis,
is presented here.

This study also aimed to investigate the association of
prosocial and coercive resource control strategy selection with
the resource contest opponent RHP. Whilst prior data is scarce,
it is plausible to tentatively hypothesis that children tending
toward prosocial or coercive strategy selection may respond
prosocially or coercively, respectively, more frequently in a
resource contest scenario relative to their peers, despite variation
in opponent RHP.

MATERIALS AND METHODS

Participants
Ninety-two children aged between 4 and 5 years old (M = 4.64,
SD = 0.29) were recruited from 4 reception year classes from
3 state primary schools in the south east of England (males,
n= 47; females, n= 45). No children taking part had any official
mental health diagnoses (e.g., ADHD, ASD, conduct disorders).
Six children spoke English as a second language and one child
was partially sighted but capable of engaging with the activities.

Measures
RHP Vignettes
An adapted version of the Archer and Benson (2008) method
was used to assess RHP response. The RHP scenarios were
presented as simple stick figure vignettes and shown to the
participants using a laptop connected to a separate participant
viewing screen. There were 12 different scenarios, allowing for all
possible combinations of opponent characteristics (i.e., physical
size, ‘toughness’ and presence of friends/allies).

Participants were shown each of the 12 resource contest
scenarios/vignettes. For each slide the researcher provided them
with a brief verbal description/tutorial to ensure they understood
the task. For example, for the scenario shown in Figure 1: panel
A – ‘Imagine this is you’; panel B – ‘so, who is this? [to check they
understood the figure represented them]. That’s right!’; panel C –
‘Now imagine that this boy/girl has the only scooter in school,
they’re smaller than you, they’re not very tough. . .’; panel D –
‘. . .and they have friends with them. Imagine that you really want
to have this scooter. What you do to get the scooter off them?’

Responses were noted and then categorised following review
as either one of five coercive subcategories (ordering/demanding
access to the resource, verbal threats or abuse, physical threats,
physical attack/grabbing resource, telling teacher) one of four
prosocial subcategories (offer to share or help, offer of friendship,
asking permission or offering to trade for another resource) or a
‘no strategy’ response (e.g., saying ‘I don’t know,’ ‘I wouldn’t do
anything,’ or a response irrelevant to any strategy or behaviour
in the context of the scenario). The initial intent of this measure
was to further subcategorise the responses to distinguish between
the different coercive and prosocial responses given above,
however, physical aggression responses constituted nearly 100%
of the coercive responses, with other coercive responses not
sufficient in number to allow statistically meaningful analysis.
Therefore, for practicality and clarity of analysis, responses were
split into simply either ‘prosocial,’ ‘coercive’ or ‘no strategy’
response categories.
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FIGURE 1 | One of the twelve scenarios used in the RHP vignette measure (panel letters added for display purposes in this report only). Slides were presented to
each child in the alphabetical order shown. This specific scenario showed a physically smaller [than participant’s stick figure representation], not very tough
opponent, who was accompanied by friends/allies.

In the event that a child responded with both a prosocial
and a coercive response, this would have been deemed a
‘bistrategic’ response (Hawley, 1999, 2014); however, none of the
participants responded in this fashion, therefore categorisation
remained as detailed above. The mean number of prosocial,
coercive and no strategy responses were then calculated for all
scenarios containing a fixed opponent characteristic, with all
other characteristics free to vary, e.g., all scenarios featuring a
‘very tough’ opponent, all scenarios featuring a ‘not very tough’
opponent, all scenarios featuring a ‘bigger than you’ opponent
etc. had their individual mean scores compiled for prosocial,
coercive and no strategy responses.

Verbal Ability
Children’s verbal ability was assessed for control purposes, in
order to examine whether potential differences in other variables
were the result of differences in receptive vocabulary. This
variable was measured with the British Picture Vocabulary Scale
III (BPVS III; Dunn et al., 2009) and administered in accordance
with the instructions. The standardised scores were used for
purposes of analysis.

Procedure
The investigation was approved by the relevant Institution
Research Ethics Committee. Data collection was carried out in
the first term of each child’s first year at school. Data collection
with each class lasted up to two school weeks. Each child was
tested individually in a quiet room and their data were collected
over two sessions, to reduce fatigue and limit absence from
the classroom for extended periods of time. Each session lasted

approximately 30 min. The researcher was introduced to the
children prior to beginning the data collection and talked to each
child participant in a friendly and engaged way for a short period
of time to increase their comfort in taking part in the research.
The child was told at the beginning of every session that they
could stop at any time and verbal assent was given by each child
at the start of each session, in addition to parental consent.

Data Analysis
Initial Pearson’s correlations were conducted to examine bivariate
associations between age, verbal ability and the RHP scenario
responses and to inform use of controls in further analyses
(Tables 1, 2).

Independent samples t-tests were conducted to establish
whether gender had a significant effect on overall frequency
of response type (prosocial, coercive or no strategy) across
the 12 RHP vignettes. To investigate the effects of young

TABLE 1 | Pearson’s bivariate correlations between study variables.

1 2 3 4 5 6

1. Age – −0.041 −0.005 0.046 −0.118 0.130

2. Gender – 0.317** 0.429** −0.410** −0.037

3. Verbal ability – 0.322** −0.209 −0.176

4. RHP prosocial response – −0.841** −0.280**

5. RHP coercive response – −0.284**

6. RHP ‘no strategy’ response –

** = p < 0.01.

Frontiers in Education | www.frontiersin.org 4 October 2020 | Volume 5 | Article 593763

https://www.frontiersin.org/journals/education
https://www.frontiersin.org/
https://www.frontiersin.org/journals/education#articles


feduc-05-593763 October 10, 2020 Time: 18:55 # 5

Roberts et al. Resource Control and Dominance in Children

TABLE 2 | Correlations between variables for boys (above diagonal) and girls
(below diagonal) with verbal ability partialled out.

1 2 3 4

1. Age – 0.205 −0.241 0.114

2. RHP prosocial response −0.000 – −0.814*** −0.068

3. RHP coercive response −0.090 −0.826*** – −0.524***

4. RHP no strategy response 0.146 −0.422 −0.163 –

*** = p < 0.001.

children’s gender on responses to resource contest opponents
with varying RHP, repeated measures analysis of covariance
(ANCOVAs) for each gender sub-sample were conducted. Each
participant was exposed to vignettes where they would be asked
to respond to opponents whose toughness, physical size and
presence of friends would qualitatively vary in each vignette.
The continuous variables were the mean prosocial/coercive/no
strategy response frequencies for the vignettes for each
opponent characteristic type (toughness, presence of friends,
and physical size) with verbal ability and age for both genders
as covariates, with Bonferroni correction applied for post hoc
testing were conducted.

RESULTS

The correlations between the prosocial and coercive vignette
response types for each opponent characteristic were highly
correlated (Tables 1, 2). Due to the significant correlations
between gender and verbal ability, and gender and coercive
response frequency, further separate correlations for both boys
and girls were conducted, with verbal ability partialled out. The
significant correlations involving the RHP vignette responses are
described below as they are of key interest.

RHP Responses
For boys, none of the RHP responses were significantly correlated
with age. Prosocial and coercive response frequencies were
strongly negatively correlated, with no strategy responses being
strongly negatively associated with coercive response frequency
only (Table 2). For girls, prosocial and coercive response
frequencies were strongly negatively correlated, but no strategy
response frequencies showed no significant correlation to any
variable (Table 2).

Overall Response Type and Gender
Independent samples t-tests were first conducted to establish
whether gender had a significant effect on overall frequency
of response type (prosocial, coercive or ‘no strategy’) across
the 12 RHP comprehension scenarios, regardless of opponent
characteristics.

Girls (M = 7.88, SD = 4.98) answered comprehension
scenarios significantly more frequently with a prosocial
response than boys (M = 3.36, SD = 4.66), t(83) = −4.33,
p < 0.001. Conversely, males (M = 7.38, SD = 5.13) answered
comprehension scenarios significantly more frequently with
a coercive response than females (M = 3.05, SD = 4.61),

t(83) = 4.08, p < 0.001. No difference was found in ‘no strategy’
response frequency between males (M = 1.26, SD = 3.13) and
females (M = 1.26, SD= 2.86), t(84)= 0.34, p= 0.74.

These tests revealed the same pattern of significant differences
between the mean frequencies of prosocial and coercive, but not
‘no strategy’ responses; males answered more frequently with a
coercive response than females, whilst females answered more
frequently with a prosocial response than males (Figure 2).

RHP Vignette Response and Opponent
RHP Characteristics
The responses (i.e., prosocial, coercive or ‘no strategy’) to the
RHP vignette scenarios were investigated via a series of repeated
measures ANCOVAs for each gender, with age and verbal ability
as a covariate, with Bonferroni correction applied for post hoc
testing. Post hoc results are displayed in Table 3 and described in
detail below. There was no effect of verbal ability for either gender
in the following analyses reported.

Toughness of Opponents
Prosocial Response Frequency
In boys, the toughness of the opponent had a significant effect
on the prosocial response frequency, F(1,40) = 8.09, p = 0.007,
ω2
= 0.14, with post hoc testing showing prosocial responses

were more frequent for ‘not very tough’ opponents (M = 1.98,
SD = 2.54) than for ‘very tough’ opponents (M = 1.38,
SD = 2.29), p = 0.005. A similar pattern was found for females’
prosocial responses, F(1,41)= 10.196, p= 0.003, ω2

= 0.18, with
the ‘not very tough’ condition (M = 4.33, SD = 2.51) associated
with higher prosocial response frequency than the ‘very tough’
condition (M = 3.56, SD = 2.71). p = 0.003. The between-
subjects effects of age was significant for boys, F(1,40) = 5.39,
p = 0.025, ω2

= 0.09, with prosocial responses toward both ‘not
very tough’ opponents, p = 0.021, and ‘very tough’ opponents,
p = 0.048, increasing with age. Age effects were not found for
girls, F(1,41) = 0.53, p = 0.472, ω2

= −0.01. Examination
of interaction effects between age and toughness of opponents
revealed no significant effect for males, F(1,40)= 0.935, p= 0.34,
ω2
=−0.002, or females, F(1,41)= 1.71, p= 0.199, ω2

= 0.08.

Coercive Response Frequency
Initial examination found a significant effect of toughness
condition on male coercive response frequency, F(1,40) = 4.73,
p = 0.036, ω2

= 0.08. Post hoc testing found males to respond
coercively significantly more frequently toward ‘very tough’
opponents (M= 3.93, SD= 2.64) than ‘not very tough’ opponents
(M = 3.45, SD = 2.67), p = 0.027. Again, similar patterns
emerged for females, F(1,41) = 5.21, p = 0.028, ω2

= 0.09, with
the ‘very tough’ condition (M = 1.74, SD = 2.54) receiving more
coercive responses than the ‘not very tough’ condition (M = 1.30,
SD = 2.23), p = 0.028. The between-subjects effects of age was
significant for boys, F(1,40) = 6.26, p = 0.017, ω2

= 0.11,
coercive responses toward both ‘not very tough’ opponents,
p = 0.009 and ‘very tough’ opponents, p = 0.043, reducing with
increased age. Age effects were not found for girls, F(1,41)= 0.15,
p = 0.902, ω2

= −0.02. No interaction effect was found between
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FIGURE 2 | Overall gender differences in response frequency in the RHP vignettes measure. Significance *** (p > 0.001) refers to comparison of response type
between genders (shown by the three bar clusters).

TABLE 3 | Repeated-measures ANCOVA post hoc analyses for RHP vignette responses and opponent characteristics.

Boys Girls

Prosocial Coercive No strategy Prosocial Coercive No strategy

Toughnessa

Not tough(a) 1.98b 3.45b 0.57 4.33b 1.30b 0.37b

(2.54) (2.67) (1.48) (2.51) (2.23) (1.40)

Very tough(b) 1.38a 3.93a 0.69 3.56a 1.74a 0.70a

(2.29) (2.64) (1.70) (2.71) (2.55) (1.66)

Friends

Friends(c) 1.74 3.57 0.69 3.95 1.51 0.53

(2.38) (2.51) (1.60) (2.52) (2.32) (1.53)

No friends(d) 1.62 3.81 0.57 3.93 1.53 0.53

(2.35) (2.69) (1.58) (2.54) (2.36) (1.40)

Physical size

Smaller(e) 1.17 2.38 0.45 2.58 1.09f 0.33

(1.58) (1.67) (1.11) (1.72) (1.60) (0.94)

Same size(f) 1.12 2.55 0.33 2.74g 0.88eg 0.37

(1.63) (1.80) (1.00) (1.63) (1.47) (1.00)

Bigger(g) 1.07 2.45 0.48 2.56f 1.07f 0.37

(1.55) (1.76) (1.13) (1.71) (1.61) (1.00)

Means are shown with standard deviations below in parentheses. Significant differences are in bold and superscripted. The superscripts indicate significant differences
using Bonferroni correction (p < 0.05; unless otherwise stated in the main text). E.g., the top two rows, first column (prosocial), indicate the mean differences in prosocial
response frequency between scenarios containing a “not very tough” opponent and a “very tough” opponent.

age and toughness condition for males, F(1,40)= 1.71, p= 0.199,
ω2
= 0.80, or females, F(1,41)= 0.919, p= 0.343, ω2

=−0.002.

‘No Strategy’ Response Frequency
There was no significant effect of toughness condition on male
‘no strategy’ response frequency, F(1,40) = 1.52, p = 0.22,

ω2
= 0.01. However, initial examination found a significant effect

of toughness condition on ‘no strategy’ response in females,
F(1,41) = 4.44, p = 0.041, ω2

= 0.07, with the ‘very tough’
condition (M = 0.68, SD = 1.67) receiving more ‘no strategy’
responses than the ‘not very tough’ condition (M = 0.37,
SD = 1.40), p = 0.043. The between-subjects effects of age was
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not significant for boys, F(1,40) = 0.324, p = 0.572, ω2
= −0.02,

or for girls, F(1,41)= 1.13, p= 0.295, ω2
= 0.003. No interaction

effect was found between age and toughness condition for
males, F(1,40) = 0.12, p = 0.735, ω2

= −0.02, or females,
F(1,41)= 0.691, p= 0.411, ω2

=−0.01.

Presence of Allies/Friends
Prosocial Response Frequency
Initial examination found no significant effect of the presence
of friends condition on prosocial response frequency for either
males, F(1,40) = 0.85, p = 0.361, ω2

= −0.004, or females,
F(1,41) = 0.03, p = 0.871, ω2

= −0.02. The between-subjects
effect of age was significant for boys, F(1,40) = 5.39, p = 0.025,
ω2
= 0.09, with prosocial responses toward opponents both

opponents with friends, p = 0.021, and without friends, p= 0.035,
increasing with age. Age effects were not found for girls,
F(1,41) = 0.53, p = 0.472, ω2

= −0.01. No interaction effect was
found between age and presence of friends condition for males,
F(1,40)= 0.42, p= 0.519, ω2

=−0.01, or females, F(1,41)= 0.13,
p= 0.723, ω2

=−0.02.

Coercive Response Frequency
Initial examination found no significant effect of presence of
friends condition on coercive response frequency for either
males, F(1,40) = 2.88, p = 0.097, ω2

= 0.04, or females,
F(1,41) = 0.03, p = 0.856, ω2

= −0.02. The between-subjects
effects of age was significant for boys, F(1,40) = 6.26, p = 0.017,
ω2
= 0.11, with coercive responses toward opponents both with

friends, p = 0.007 and without friends, p = 0.038, decreasing
with increasing age. Age effects were not found for girls,
F(1,41) = 0.15, p = 0.902, ω2

= −0.02. No interaction effect was
found between age and presence of friends condition for males,
F(1,40) = 1.43, p = 0.239, ω2

= 0.01, or females, F(1,41) = 0.01,
p= 0.940, ω2

=−0.02.

‘No Strategy’ Response Frequency
Initial examination found no significant effect of presence of
friends condition on ‘no strategy’ response frequency for either
males, F(1,40) = 1.70, p = 0.200, ω2

= 0.02, or females,
F(1,41) < 0.001, p = 0.989, ω2

= −0.02. The between-subjects
effects of age was not significant for boys, F(1,40) = 0.324,
p = 0.572, ω2

= −0.02, or for girls, F(1,41) = 1.13, p = 0.295,
ω2
= 0.003. No interaction effect was found between age and

presence of friends condition for males, F(1,40)= 0.84, p= 0.365,
ω2
=−0.004, or females, F(1,41)= 0.51, p= 0.480, ω2

=−0.01.

Physical Size of Opponents
Prosocial Response Frequency
Initial examination found no significant effect of the opponent
size condition on prosocial response frequency for males,
F(2,80) = 0.66, p = 0.520, ω2

= 0.008, and no significant effect
in females, F(2,82) = 2.95, p = 0.058, ω2

= 0.04. The between-
subjects effects of age was significant for boys, F(1,40) = 5.39,
p = 0.025, ω2

= 0.09, prosocial responses toward smaller
opponents, p = 0.038, same-sized opponents, p = 0.019, and
bigger opponents, p= 0.033 increasing with age. Age effects were
not found for girls, F(1,41) = 0.53, p = 0.472, ω2

= −0.01.

No interaction effect was found between age and size condition
for males, F(2,80) = 0.565, p = 0.571, ω2

= −0.01, or females,
F(2,82)= 1.84, p= 0.165, ω2

= 0.02.

Coercive Response Frequency
Initial examination found no significant effects of opponent
size condition on male coercive response frequency,
F(1.75,70.10) = 1.76, p = 0.183, ω2

= 0.02, but found significant
effects in females, F(2,82) = 5.47, p = 0.006, ω2

= 0.09.
Examination of the within subjects contrasts found a significant
quadratic effect, F(1,41)= 8.95, p= 0.005, ω2

= 0.16 and post hoc
tests showed that the ‘same size’ condition (M = 0.88, SD= 1.47)
received less female coercive responses than both the ‘smaller’
condition (M = 1.09, SD = 1.60) p = 0.033, and the ‘bigger’
condition (M= 1.07, SD= 1.61), p = 0.020. The between-subjects
effects of age was significant for boys, F(1,40) = 6.26, p = 0.017,
ω2
= 0.11, with coercive responses toward smaller opponents,

p = 0.010, to same-sized opponents, p = 0.025, and bigger
opponents, p= 0.024, decreasing with increasing age. Age effects
were not found for girls, F(1,41) = 0.15, p = 0.902, ω2

= −0.02.
No interaction effect was found between age and size condition
for males, F(1.75,70.10) = 0.148, p = 0.836, ω2

= −0.02, or
females, F(2,82)= 2.70, p= 0.073, ω2

= 0.04.

‘No Strategy’ Response Frequency
Initial examination found no significant effect of opponent
size condition on ‘no strategy’ response frequency for males,
F(2,80) = 1.74, p = 0.182, ω2

= 0.02, or females, F(2,82) = 0.58,
p = 0.561, ω2

= −0.01. The between-subjects effects of age was
not significant for boys, F(1,40) = 0.324, p = 0.572, ω2

= −0.02,
or for girls, F(1,41)= 1.13, p= 0.295, ω2

= 0.003. No interaction
effect was found between age and size condition for males,
F(2,80)= 1.10, p= 0.339, ω2

= 0.002, or females, F(2,82)= 0.61,
p= 0.541, ω2

=−0.01.

DISCUSSION

This was the first study to attempt to investigate young children’s
responses to opponent RHP in a resource contest situation.
The aims of this study were to investigate the effect of varying
opponent RHP on young boys’ and girls’ strategy choices in
hypothetical resource contests, and to examine the association
between these responses and real-world teacher ratings of
prosocial and coercive behaviour, strategy selection and resource
control, and social dominance. Across the 12 scenarios, it
was found that girls responded more frequently with prosocial
responses and that boys responded more frequently with coercive
responses in relative to each other, whilst both boys and girls
responded with aggression most frequently toward opponents
identified as ‘very tough.’

The present study found that, across all 12 scenarios, boys
responded coercively to a hypothetical resource opponent more
often than girls, who in turn responded prosocially more often
than boys. Boys have previously been shown to be more reactively
physically aggressive (Poland et al., 2015), however, here, in
the hypothetical scenario, they were shown to be far more
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proactively aggressive than girls (to get the resource as the
challenger demanded proactive behaviour). This finding, when
combined with prior evidence (Poland et al., 2015) suggests that
boys of this age may: (1) be aware of social taboos regarding
starting a fight but feel they can justify aggressive retaliation;
and (2) that they appreciate this vignettes in this present study
presented no threat of real-world social taboo from teachers
and/or peers that would normally moderate/inhibit proactive
aggression. Additionally, the opponent in the vignette does
not react in any way, therefore the absence of the threat of
social, verbal or physical retaliation from the opponent – which
could be an important factor in reality – does not factor
into the child’s strategy selection. Moreover, the opponent does
not react emotionally, therefore a young child (in particular
boys in this case) may find it much harder to empathise
with the vignette opponent compared to an emotive real-
world opponent – another factor that may be instrumental
in that data presented here, particularly when considering
boys have been shown to behave less empathically than girls
(Bensalah et al., 2015).

Yet evidence suggests that young children do have this faculty,
at least as far as the ability to assess dominance. Pun and
colleagues (Pun et al., 2016, 2017) describe that 6-month-old
pre-verbal infants focus on the numerical differences between
groups when determining who are the most dominant (and
possibly most effective resource controlling) individual; that is
to say, a group that is larger in terms of number of constituent
individuals will be deemed the dominant group by an infant of
6-months, regardless of how physically large the individuals are
in the smaller group. Other research has found that 8-month-
old preverbal infants cannot determine dominance based on
physical size, but importantly, 10–13-month-olds can (Thomsen
et al., 2011). These prior findings suggest that young children are
capable of assessing dominance and could therefore appreciate
that larger opponents would mean an increased risk of defeat,
in line with RHP theory. They also help to explain the lack
of significant findings in the present study, for both boys and
girls, in terms of response-type frequency’s association with
the ‘friends/allies’ condition, as the extant research (Thomsen
et al., 2011) suggests older children prioritise factors other than
numerical group size when it comes to assessing dominance,
though clearly this would need further examination in the age
group presented here.

When analysed in more detail, both boys and girls
responded coercively more frequently when faced with a ‘very
tough’ opponent, with boys being more frequently coercive
compared to girls. Moreover, participants responded prosocially
more frequently to vignettes in which the opponent was
described as ‘not very tough,’ with girls being more frequently
prosocial compared to boys. These results corroborate previous
evidence showing boys during early childhood behaving more
aggressively toward peers (Hudziak et al., 2003; for a review, see
Coie and Dodge, 1998).

The increased coercive response frequencies against the tough
opponents is an interesting finding. Whilst Archer and Benson
(2008) found that the adult male participants were more likely
to ‘back down’ from confrontation with increasing opponent

threat, the present study found that young children tended
to report that they would counter increased toughness with
aggression. The age difference between the samples (adult males
compared to 4–5-year-old children) is a likely factor contributing
to this difference as it brings stark cognitive/affective differences
such as executive function and self-regulation to name some.
This preschool developmental epoch sees children struggling
with (Tremblay, 2000), and learning to control (Bradley, 2000;
Phillips and Shonkoff, 2000), aggressive behavioural and affective
impulses, therefore increased aggression in this present study
[compared to the adult Archer and Benson (2008) study]
is to be expected.

It is possible that highlighting the ‘toughness’ characteristic
of the opponents may trigger different behavioural responses
in men in the Archer and Benson (2008) study compared to
this present study. Specifically, drawing attention to the greater
toughness of the opponent as well as their desire for the
scooter, a child may plausibly conclude that the most effective
strategy is to act equally tough or tougher. Whereas in the
Archer and Benson (2008) study the adults recognised their
inferior fighting ability, young children may not. Conversely,
with an opponent who is highlighted as not being tough, a
child may conclude that they wouldn’t need to use a coercive
strategy to get what they wanted. Though this may seem a
plausible explanation for the results of this study, it is tenuous
given the dearth of supporting evidence; evidently this requires
further investigation before any solid theoretical explanations
can be provided.

Evidently, the pattern of increasing aggression in relation to
increasing opponent toughness in the child sample presented
here is in contrast to that evidenced in adult males (Archer and
Benson, 2008) and that predicted by RHP theory itself (Parker,
1974). The responses by Archer and Benson’s participants reflect
those expected from individuals responding efficiently to balance
risk and gain – e.g., reduce the likelihood of an aggressive
response when faced with a tougher opponent – whilst the
results of this present study are reversed, thus may reflect an
immaturity of a child’s threat assessment capabilities (Parker,
1974), with threat assessment being innately dependent on
cognitive/affective processes.

The child’s own interpretation of the vignette opponent’s
characteristics may have been important. Multiple studies have
shown that young children are capable of appreciating moral
codes and values (Miller et al., 1996; Kochanska et al., 2002;
Eisenberg et al., 2006; Hawley and Geldhof, 2012), therefore
such an interpretation of the opponent’s character may have led
to the child’s decision to ‘stand up to’ the tough opponent, or
‘teach them a lesson.’ Likewise, some children vocalised their
opinion that the ‘not very tough’ opponents were ‘scared’ or
‘sad.’ Thus, it is possible that the prosocial tendency toward
these opponents can be explained by empathy, sympathy and/or
basic moral code in these children. However, as noted above, the
adult scenarios (Archer and Benson, 2008) saw the participant
as the resource holder (their girlfriend), compared to this
study placing the child as the challenger for the resource,
which may therefore explain the reversal of response type
between the studies.
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The responses given by both boys and girls – in terms of
scenario opponent physical size – support a difference between
genders in the present sample. Girls (but not boys) responded
coercively less frequently to opponents who were of equal
physical size compared to those who were smaller or bigger
than their own avatar. Little prior research can explain why
such a specific difference in female response in these scenarios
would occur. It is possible that girls more readily relate to a
peer of similar size which therefore affects their response, with
the present finding that girls scored higher in verbal ability than
boys being an indication of other cognitive differences that may
explain the response difference, such as theory of mind and
empathy-based behaviours as discussed above (Walker, 2005;
Bensalah et al., 2015). However, this is a tenuous contention
and further empirical study is required. Importantly, this is data
from the start of the academic year, therefore, whether such
gendered trends continue over the course of the first school year
remains to be seen.

What remains to be investigated is the relationship between
hypothetical resource contest scenarios as presented here
and observed resource contest behaviours in real-world
environments, e.g., in the classroom. It is possible that the
children in this sample were enacting a fantasy scenario in
which they selected a coercive resource control strategy and
overpowered the tougher and/or physically larger dominant
resource holder. The prior research suggests they have the
capability to detect dominance in others, or at least what they
perceive to be dominance (Thomsen et al., 2011); that physical
size is related to aggressive resource contest victory in early
childhood (Hawley and Little, 1999; Pellegrini et al., 2007a,b;
Roseth et al., 2007), yet the findings presented here provide
no data to elucidate the relationship between child vignette
responses to observed real world resource-directed behaviours.
It may be that these children who seemingly counter Parker’s
(1974) theory are effectively using the hypothetical scenarios to
express what they would do in reality to a dominant resource
holder if they could get away with it socially (no taboos broken,
no damaged relationships with peers or teachers) and physically
(no chance of physical retaliation from superior opponent). In
other words, children may be too aware that this is a ‘game’
rather than a genuine opportunity to gain a desired resource
and therefore select (vocalise) a strategy that they deemed fun
and/or cathartic in the game, rather than one that they would
chose in a real contest situation in order to win the resource.
Evidently this requires investigation in further work involving
direct observation.

Future research beyond this study must investigate the
multifactorial influences on behavioural response to opponent
RHP via detailed observational study, the absence of direct
observational data being a limitation of the present study. It may
be when the children are the resource contender in real-world
contests, rather than the hypothetical ones posed to them in
this present study, that their actual behaviour, compared to their
vocalised opinions about how they would behave, are different.
Perhaps the consideration of their opponent’s RHP is not a
significant factor at all in real situations in early childhood; rather
findings presented here may act to focus the child’s attention to

the vignette opponent, something that may not occur in real-life,
e.g., perhaps wanting that (real) scooter would be too tempting
and the child’s knowledge that their opponent is too strong
would be insufficient to prevent them attacking the opponent
anyway. Additionally, perhaps children consider the longer-term
friendship that may be at stake with the resource opponent in
real life, whereas in the RHP vignettes presented here, their
sole target was the material resource and not the social one
as well. This is a very important point to consider in future
work, especially in light of the work of Pellegrini, Roseth and
colleagues (Pellegrini et al., 2011; Roseth et al., 2011) which
empirically suggests that children in this age group may well
consider such social resource ramifications when involved in
material resource struggles, as reconciliation behaviour is often
a key strategic approach to both achieve immediate material
resource control, and possibly limit negative social ramifications
(social resource control) in the longer term. Investigations of
the effect of control of the contested resource should also be
conducted; the current study forced the participants to assume
the challenger role yet being in possession of the resource initially
may elicit different responses.

This was the first study to examine young children’s
responses to opponent RHP in a resource contest situation.
Interestingly, the children’s strategy choices in the hypothetical
resource control vignettes reflect previous real-world findings
of prosocial and coercive behaviour generally (e.g., Baillargeon
et al., 2007; Poland et al., 2015; Maguire et al., 2016).
The gender differences found point to interesting cognitive
differences between young boys and girls that may yet play
out in the real world when more specifically investigated in
future; it seems unlikely that the implicit gendered cognitive
differences exhibited in the vignettes are entirely ineffectual in
other real-world scenarios. Measures of other cognitive and
affective attributes are required in order to elucidate the role
of such capacities may have on whether or not young children
apply resource control strategies to a contest based solely on
response to opponent RHP, or whether, for example, empathy
or moral understanding play a significant role in strategy
selection that may counter what is stipulated by RHP theory
(Parker, 1974).

CONCLUSION

Whilst the study has not provided observational data, it
has provided novel evidence for young children’s capacity to
acknowledge differences in a resource opponent’s characteristics
and to adjust their behaviour in light of that acknowledgement.
Whether this capacity translates into an efficient real-world RHP
assessment (as defined by Parker, 1974) remains to be elucidated
in future study, from which practical implications of this line of
research for educational professionals can be drawn.
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