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Abstract 

Thriving in large social groups requires humans to work together prosocially. Research has 

shown that children engage in various forms of prosocial behaviour from a very young age. 

However, not much is known about if and what aspects of prosocial behaviour evidenced in 

the preschool years are associated with later behavioural outcomes. Most of the research 

conducted on associations between prosocial behaviour and later behavioural outcomes has 

examined broad indicators of prosocial behaviour or, even more generally, social 

competence. Using data from an ongoing longitudinal study of prosocial behaviour 

development, the present study was conducted to examine how two forms of prosocial 

behaviour (cooperation and helping) and two indicators within each type (ability and quality) 

measured at 36 months was associated with later behavioural outcomes measured at 53 

months. The analyses revealed no association between early cooperative ability (i.e., the 

speed at which children cooperated) and later behavioural outcomes. However, there were 

significant associations between cooperative quality (i.e., how affiliative or antagonistic 

children were towards the social partner), helping, and empathic concern, the other indices of 

prosocial behaviour, and later behavioural outcomes. The direction of these associations 

differed depending on the task and the quality measure we examined to look at the 

behavioural outcomes. For example, affiliation in the complementary roles 2 task (CR2T) at 

36 months negatively predicted hyperactivity at 53 months, while affiliation in the peer 

parallel roles task (PPRT) at 36 months positively predicted hyperactivity at 53 months. 

Taken together, these findings revealed that prosocial behaviour did predict later behavioural 

outcomes, but the direction of the associations differed depending on prosocial behaviour and 

task type. This suggests that it is important to look at specific aspects of prosocial behaviour 

in order to see how they may affect later functioning and to be able to design interventions 

for children with behavioural problems.   
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Chapter 1: Introduction 

Humans are a social species that live in large groups. Thriving in these large social 

groups requires humans to work together and act prosocially. For example, when covid-19 

started spreading in New Zealand, everyone worked together to slow down and stop the 

spread of covid, which resulted in New Zealanders being able to eliminate covid (Jones, 

2020). Prosocial behaviour refers to behaviour that is intended to benefit others (Eisenberg et 

al. 2006). Evidence has shown that prosocial behaviour can be a protective factor against 

many poor outcomes such as depression, anxiety, aggression, academic underachievement, 

deviant peer association and other things (Memmot-Elison et al., 2020). Experimental studies 

have provided strong evidence that children engage in various forms of prosocial behaviour 

across varied lab-based tasks in early childhood. However, little is known about if and how 

performance on these tasks is associated with subsequent behavioural outcomes such as 

conduct problems, emotional problems (e.g., anxiety or depression), problems making 

friends, and hyperactivity. This research was conducted to address this gap in the literature by 

examining the extent to which children’s cooperative and helping behaviours are associated 

with later behavioural outcomes.  

Prosocial Behaviour: Definitions and Development 

Prosocial behaviours are an important part of everyday human life and play an 

important role in allowing us to have successful interactions with others and be a part of large 

groups (Dunfield et al., 2011). Prosocial behaviour refers to behaviour that is intended to 

benefit another person. This can include helping, sharing, comforting, and cooperation 

(Eisenberg et al. 2006). Helping behaviours are actions completed by a person that resolves 

another individual’s need (Dunfield et al., 2011). Comforting refers to recognising and 

responding to the emotional need of another (Dunfield et al., 2011).  Sharing requires 

recognising an inequality between yourself and another and intending to alleviate the other 
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person's need by offering your own goods (Dunfield et al., 2011). In contrast, cooperation 

refers to two or more people coordinating actions to achieve a shared goal (Warneken & 

Tomasello, 2007). These behaviours are diverse and experimental studies have shown that 

each prosocial behaviour has different developmental patterns. For example, infants have 

been shown to engage in basic cooperative activities within the first year of their lives (Ross 

& Lollis, 1987), but helping behaviour seems to emerge across the second year of their lives 

(Warneken & Tomasello, 2007). 

Variation in the timing of development of the different types of prosocial behaviour 

raises important questions about the extent to which early development in each form of 

prosocial behaviour relates to subsequent developmental outcomes. To begin to address these 

questions, the present research focuses on two prosocial behaviours that have been the topic 

of significant investigation in early childhood: cooperation and helping. 

Cooperation 

Cooperation is a form of prosocial behaviour; it refers to two or more people 

performing interdependent actions directed towards achieving a common goal (Warneken & 

Tomasello, 2007). Cooperation involves having an understanding of the interdependent 

actions that are aimed at completing a shared goal and also being motivated to support each 

other’s actions in order to successfully complete a shared goal (Warneken & Tomasello, 

2007). It also requires the ability to monitor and regulate both the partners and your own 

behaviour in relation to that goal (Brownell & Carriger, 1990). Research has found that 

children can cooperate with others and understand the structure of these games from a very 

young age.  

The earliest cooperative activities in which infants have been shown to engage in are 

cooperative social games such as peek-a-boo and passing a ball back and forth. One of the 

first studies to examine the ability of infants to understand and coordinate their actions with a 
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social partner was conducted by Ross and Lollis (1987). In their study, 9- to 18-month-olds 

were encouraged to play cooperative games with an unfamiliar adult experimenter. These 

games included peek-a-boo, passing a ball back and forth, stack and topple, and taking turns 

to make a toy squeak. Cooperative ability was assessed by the number of games played in 

each dyad, the latency between the adult's and infant’s turns, the number of times the infant 

took a turn, whether they took the adult’s turn, communicative acts such as alternating gaze 

between the experimenter and toy, and vocalisations. Their results revealed that 9- to 18-

month-olds were able to play these cooperative games and communicate with the adults. 

Additionally, they found that, as infants aged, the number of communicative acts increased. 

Thus, showing that infants are able to engage in familiar cooperative games with unfamiliar 

adults by the age of one. 

Ross and Lollis (1987) were also interested in investigating infants’ understanding of 

the structure and rules of these social games (i.e., peek-a-boo, stack and topple, and passing a 

ball back and forth). To do this, they introduced an interruption paradigm. After the child had 

taken their turn, an interruption period was introduced, which lasted 15 seconds. During this 

period, the experimenter sat and watched the infant, maintaining a neutral facial expression, 

and did not take their turn or engage with the infant in any other activities. After 15 seconds 

had elapsed, they took their turn. The infants’ communicative actions during the interruption 

period were assessed, which included vocalisations, offering/giving the toy to the adult, 

alternating gaze between toy and adult, showing the toy to the adult, repeating own turn, or 

taking over the adult’s turn by performing the adult’s role. Results showed infants used more 

communicative actions during the interruption periods than during the game period, such as 

vocalisations, offering or giving the toy to the adult, showing the toy to the adult, and taking 

the adult's turn. Furthermore, the number of communicative acts increased with age. This 

study showed that by this age, infants have an understanding that these games required 
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coordinating with a social partner, the structure of the games, and were able to communicate 

that they wanted their partner to continue playing the game.  

Over the second year of their lives, children become more skilled at cooperating in 

unfamiliar games. Warneken et al. (2006) looked at the ability to cooperate with unfamiliar 

adults in 18- to 24-month-old children. In their study, children were tested using four tasks 

(two problem-solving tasks and two social games) involving either parallel or complementary 

roles. In the parallel roles tasks (PRTs), cooperative partners were required to complete the 

same actions to attain the shared goal. For example, in the tube with handles task, to retrieve 

a toy from the tube, the child and experimenter had to simultaneously pull the handles on the 

tube to retrieve the toy. In contrast, in the complementary roles tasks (CRTs), both partners 

completed different but complementary actions to complete the shared goal. For example, in 

the elevator task, to retrieve an object from a cylinder, one person had to push the cylinder 

(elevator) up so that the other person could retrieve the object. For all the tasks, one person 

could not perform both actions, and thus, cooperation was required. To assess cooperative 

ability, the level of coordination (no success, uncoordinated, coordinated and very 

coordinated) was measured for each task. Their results revealed that 24-month-olds could 

coordinate their actions more skilfully with the unfamiliar adult in both PR and CR tasks than 

18-month-olds, suggesting that the ability to engage in a range of novel cooperative activities 

shows marked development between 18 and 24 months of age.  

Another important component of Warneken and colleagues' (2006) paradigm was the 

interruption periods (as per Ross & Lollis, 1987) for 15 seconds at specified times during 

each task in which the experimenters interrupted their actions when the child was engaged. 

For example, while pushing the cylinder, the experimenter let it drop when the child was 

about to grab the object, or the experimenter did not grab the object when the child was 

pushing the cylinder. Of key interest were children’s overall behaviour towards the adult, 
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communicative actions and children’s looks to the adult during the interruption periods. The 

results revealed that, during the interruption periods, both 18- and 24-month-olds attempted 

to reengage the adult, showing that children were motivated to cooperate with their partners. 

Overall, this study revealed that the ability to cooperate with unfamiliar adults improves 

significantly in children from 18 months to 24 months, with children at 24 months of age 

being able to cooperate with their partners in activities with both parallel and complementary 

roles. In a later study using the same paradigm with 14-month-old infants, Warneken and 

Tomasello (2007) revealed that the 14-month-olds were able to complete the PRTs but were 

less skilled at the CRTs. Further, more than half the 14-month-olds also showed attempts at 

reengagement and communicative acts during the interruption periods, showing that infants 

have some understanding of how the actions of the other person are required to complete a 

goal. Overall, these findings show that the ability to cooperate with unfamiliar adults 

improves significantly in children from 14 months to 24 months, with children at 24 months 

being able to cooperate with their partners in activities with both parallel and complementary 

roles.  

Across the third year of their lives, children’s ability to cooperate with others 

develops further and allows for more coordinated activities with same-aged peers. Brownell 

and Carriger (1990) looked at cooperation with same-aged peers in children aged 12, 18, 24 

and 30 months old. Peer dyads were introduced to a novel toy in which they needed to 

complete different actions to retrieve a toy. For example, one child had to push a handle and 

hold it to make a container with toys available so that the second child could retrieve the toys. 

Cooperative ability was coded as success (i.e., when the second child touched the toys in the 

cup) and how long it took for the dyad to be successful (i.e., latency to success). Brownell 

and Carriger also coded the level of coordination (i.e., moving opposite or adjacent to partner, 

directing partner, complying with requests, or refusing to comply). Their results revealed that 
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none of the 12-month-old dyads were successful, whereas half of the 18-month-old dyads 

were able to solve the problem cooperatively once. In contrast, 24- and 30-month-olds dyads 

were able to successfully cooperate with their same-aged peers to solve the problem and did 

so multiple times. Thus, showing that it is not until after a child’s second birthday that they 

are likely to be able to skilfully coordinate their actions with a same-aged peer.    

The studies described above have shown that children demonstrate reasonably well-

developed abilities to coordinate their activities with adults by the second year of their lives 

and with peers by the third year of their lives. However, another important component of 

cooperating with others is the quality of the interaction, how affiliative or antagonistic one 

social partner is towards the other during the cooperative interaction. Affiliative behaviour 

refers to behaviours that aid the cooperative interaction (e.g., positive affect, directing, and 

communicating). In contrast, antagonistic behaviour refers to behaviours that hinder the 

interaction (e.g., snatching objects, competing, and aggression) (Hunnius et al., 

2009).  Evidence suggests that how children behave during cooperation plays an important 

role in shaping cooperative outcomes. This evidence comes from one study conducted by 

Endedijk et al. (2015) looking at children’s characteristics and peer behaviour and their 

association with cooperative success and interaction quality in young children (2-, 3- and 4-

year-olds). Their cooperation task was based on the double tube task from Warneken et al. 

(2006), in which both children needed to select the same tube so that one child could catch 

the toy that was dropped into the tube by another child. Children’s interactive behaviour 

during the task was coded as either affiliative or antagonistic. Affiliative behaviours were 

those that supported the interaction, such as sharing, helping, directing. In contrast, 

antagonistic behaviours were those that hindered the interaction, such as competing, taking 

away, and neglecting. Their results showed that cooperative success increased between 2 and 

4 years of age. The results revealed that affiliative behaviour was associated with cooperation 
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success; higher levels of affiliative behaviour were associated with higher levels of 

cooperative success for 2- and 3-year-olds. However, this association was not significant for 

4-year-olds. In contrast, they found no association between antagonistic behaviour and 

cooperation success. The authors suggest that the lack of association between antagonism and 

successful peer cooperation may be that in very young children, antagonism may be a part of 

early social exploration and can serve a positive social function as it allows children to learn 

how to best interact with peers. Overall, their study suggests that more affiliative behaviour 

such as helping, sharing and positive communication leads to better cooperation with peers.  

To summarise, children can cooperate early in their lives. They first learn to 

coordinate with familiar adults in familiar, simple games such as peek-a-boo. Their 

understanding then develops further to allow them to participate in unfamiliar tasks with 

unfamiliar adults that require different roles (i.e., parallel or complementary). The 

developmental trajectory from being able to coordinate their actions with adults before same-

aged peers suggests that children first rely on scaffolding by adults to coordinate their actions 

and complete a shared goal, and then in time can coordinate their actions with same-aged 

peers. Evidence has also shown that how one cooperates (i.e., how affiliative one is during 

the interaction) is linked with cooperative success. These studies have provided strong 

evidence that children can cooperate from a very young age and the quality of the interaction 

matters. However, what remains unclear in the current literature is the extent to which these 

markers of cooperative competence are associated with later behavioural outcomes.  

Helping 

Helping refers to behaviour that is intended to alleviate another person’s need 

(Dunfield et al., 2011). To successfully help, it is argued that the helper must understand the 

other's unachieved goal and have the motivation and ability to help them complete a specific 

goal-directed action (Warneken & Tomasello, 2007). Helping is different from cooperation as 
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it involves identifying someone else’s goal instead of possessing a shared goal with one’s 

social partner. There are three main types of helping: instrumental, empathic, and altruistic. 

Instrumental helping refers to action-based helping (i.e., helping someone pick up something 

they dropped) (Svetlova et al., 2010). Empathic helping refers to helping that is emotion-

based. It involves understanding the other person's emotions and helping to alleviate that 

emotion by giving them something that may make them happy (i.e., giving someone a toy to 

play with when they’re sad; however, this is not their own object) (Svetlova et al., 2010). 

Altruistic helping refers to costly helping, it involves the helper giving up something to 

alleviate the need of another (i.e., giving your jacket to someone who is cold) (Svetlova et al., 

2010).   

Research has shown, like cooperation, helping emerges early in development. 

Warneken and Tomasello (Warneken & Tomasello 2006; Warneken & Tomasello 2007) 

conducted a series of experiments looking at 14- and 18-month-old infants’ tendency to help 

unfamiliar adults. In these studies, infants were presented with different situations in which 

an unfamiliar adult had trouble completing a goal. For example, in the out-of-reach situations, 

the experimenter accidentally dropped an object (e.g., marker, clothespin, or paper ball) that 

landed out of reach, whereas in the physical obstacle tasks, the experimenter wanted to put 

magazines into a cabinet, but the doors were closed, and the experimenter’s hands were full. 

In all instances, the experimenter expressed a negative emotion (e.g., frustration) when they 

realised they needed help. After the experimenter expressed their need for help, the 

experimenter provided three phases of cues to indicate that they needed help. In the first 

phase, the experimenter focused on the object (e.g., the marker that they dropped). In the 

second phase, the experimenter alternated gaze with the child and object. Finally, in the third 

phase, the experimenter verbalised their need. Of interest was how long it took for children to 

help once the experimenter expressed their need for help. Each task also had its 
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corresponding control task in which the same situation occurred but without the adult 

indicating that it was a problem, for example, the adult throwing a marker or bumping into 

the cabinet on purpose when the doors are open.  

To assess helping, Warneken and colleagues (Warneken & Tomasello 2006; 

Warneken & Tomasello 2007) coded whether the infant performed the target action in each 

situation (i.e., helped) and the latency of the target behaviour (in seconds). Their results 

revealed that 14-month-olds helped in the out-of-reach tasks and did so quickly before the 

experimenter had vocalised his need. However, there was no difference between control and 

experimental conditions in the other three tasks. The results showed that children at 14 

months were able to instrumentally help an unfamiliar adult who could not reach an object. In 

contrast, 18-month-olds helped across all task categories and did so significantly more often 

in the experimental conditions compared to the control conditions. Further, 18-month-olds 

helped almost immediately before the experimenter looked at them or vocalised their 

problem.  

Research has shown that infants are able to engage in a variety of prosocial 

behaviours by their second birthday, although the age at which the various types of prosocial 

behaviour emerge differs across infancy. Dunfield et al. (2011) conducted a study looking at 

the ability of 18- 24-month-olds to engage in three different types of prosocial behaviours: 

helping, sharing, and comforting. In their study, children observed experimenters express a 

need in three different situations. The helping task involved an out of reach task, where a toy 

the experimenter had been playing with dropped off the table, after which, in the 

experimental condition, the experimenter made reaching gestures. In the sharing task, the 

infant was told that it was snack time and then given crackers while the experimenter was 

given nothing; during the experimental condition, the experimenter made a sad face and 

placed her hand out with the palm facing up. In the comforting task, the experimenter hit her 
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knee and vocalised pain. Each task had a contrasting control condition in which the 

experimenter did not express a need. This was to ensure that the infants were specifically 

responding when the experimenters expressed a need. Of interest was whether the child 

engaged in the target behaviour for each task (i.e., giving the toy or snacks, approaching the 

experimenter, asking if they are ok). Their results showed that children were more likely to 

help and share in the experimental conditions, showing that infants were able to identify the 

situations in which the experimenter required help. Their results showed that 18- and 24-

month-olds were willing to help and share their resources with an adult. Interestingly, 

children at these ages did not reliably display comforting behaviours. Thus, showing that at 

this age, children are able to engage in helping behaviour and share resources with an 

unfamiliar adult within the first year and a half of their lives.  

Helping can have many different forms beyond the instrumental helping contexts 

described above, such as altruistic helping and empathic helping, all of which have been 

associated with different costs and demands. Svetlova et al. (2010) examined the 

development of different helping behaviours in children. They looked at the ability of 18- and 

30-month-olds to help adults in three different helping contexts: instrumental, empathic, and 

altruistic helping. Children were given nine trials in which they needed to help an unfamiliar 

adult (three in each helping context). The trials are described in Table 1 below. For each trial, 

the experimenter gave up to eight cues which became more explicit as time went on. For 

example, after demonstrating her need, the first cue the experimenter provided was an 

expression of her state (i.e., looking around, shivering, saying “hmm” or “brr”), whereas the 

eighth was the experimenter explicitly asking for the toy. Of interest was at which, if any, cue 

the child helped (target helping score), with higher scores reflecting faster helping. Children 

were also coded for if and when they brought any object (target or distractor) to the 

experimenter as an index of their general tendency to help. The results revealed that, although 
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children at 30 months of age were more likely to help and did so more quickly than 18-

month-old children, there were differences between the different task types. Children at both 

ages were able to help instrumentally, however empathic helping was more difficult for 

children at 18 months, and altruistic helping was difficult for children at both ages. 

Altogether, their findings showed that children as young as 18 months could help 

instrumentally but need more cues and support from adults for other types of helping. 

Between 18- and 30-months of age children’s helping ability develops significantly, with 30-

month-olds demonstrating greater social understanding by helping quickly without needing 

explicit cues from the person in need. 

Table 1  

Helping Tasks 

Helping type Tasks 

Instrumental Clipping = experimenter dropped a clothing peg they were using to clip 

fabrics to a clothing line. 

Wrapper = experimenter was wrapping objects but forgot a wrapper. 

Toy (fire car) = experimenter was playing with a driver but forgot the car 

Empathic Clipping = the experimenter needed a clip for their hair 

Wrapper = the experimenter needed a blanket to wrap themselves 

Toy = the experimenter needed a toy to make them happy 

Altruistic Clipping = child must hand their own clip 

Wrapper = child must hand their own blanket 

Toy = child must hand their own toy 

Along with the ability to help, how or why children help is also important. For 

example, do children help because they are feeling empathy for the person in need, or do they 

help for selfish or egotistical reasons. FeldmanHall et al. (2015) examined whether empathic 

concern drives altruistic behaviour in adults. They used a pain versus gain task in which 

participants were given 20 euros and asked whether they would like to earn additional 

money. However, each time they chose to earn additional money, harmful electric “shocks” 
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were given to another subject; the intensity of the shock differed depending on the amount of 

money they chose to keep. Once they made their choice, subjects were given the opportunity 

to observe the other subject (who was actually an experimenter) either receive or not receive 

a “shock”. After each trial, the participants rated their distress after viewing the consequences 

of their choice. The authors also measured empathic concern and personal distress using the 

Interpersonal Reactivity Index (IRI) (Davis, 1983). Their results revealed that personal 

distress was not associated with giving up money, but empathic concern was, participants 

who had higher levels of empathic concern were more likely to give up money. Their results 

suggest that adults who are highly empathic are more likely to act prosocially, showing that 

along with the ability to help, why people help is also important.  

 A number of studies have also found similar results in children. One noteworthy study 

conducted by Findlay and colleagues (2006) examined the links between empathy and social 

behaviour. In their study, mothers rated children’s empathy using the 6-item Child Empathy 

Scale (Eisenberg et al., 1998), which contained items such as it makes my child sad to see 

someone who cannot find anyone to play with, my child feels sorry for other children who 

are being teased, or my child rarely feels sympathy for other children who are sad. Children’s 

behavioural competencies and problems were assessed using the parent version of the 

Preschool Behaviour Questionnaire (Behar & Stringfield, 1974), they were interested in items 

associated with prosocial behaviour (e.g., invites bystanders to join a game) and aggressive 

behaviour (e.g., fights with other children) and child interviews. The children were 

interviewed using an adapted version of the Interview Attributions for Aggressive and 

Withdrawn Behaviour (IAAWB; Goosens et al., 2002; Graham & Hoehn, 1995) in which 

children were presented with hypothetical vignettes describing children behaving in a shy, 

aggressive or prosocial manner. For example, they were shown a picture and told that “This 

is (child’s name), he/she is really nice. When (child’s name) plays with other kids, they have 
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lots of fun.” Their results revealed that children who were more empathic were also rated by 

their mothers as being more prosocial and less aggressive or shy. Thus, showing empathy is 

associated with prosocial behaviour.  

In summary, children are able to help others from a very young age. By 14-months 

children are able to help instrumentally, their social cognitive abilities develop further to 

allow them to understand other emotions and have the motivation to help others even if it 

means giving up their own objects. These studies have provided strong evidence that children 

help others from a very young age, and the quality of the helping (i.e., how empathic they 

are) matters. However, what remains unclear in the current literature is the extent to which 

these markers of helping behaviour (i.e., helping ability and empathy) are associated with 

later behavioural outcomes. 

Why do Humans Act Prosocially? 

The research discussed above has shown that prosocial behaviours emerge very early 

in life. Humans are a highly social species who are highly motivated to help, share and 

cooperate with others. Cortina (2017) proposes that our ability and motivation to help, share, 

cooperate and become socially engaged with others has a biological and innate basis, 

primarily because they emerge early on in life before cultural influences begin to play a role. 

Cortina suggests that the evolution of sociability and cooperation occurred in two phases. 

Firstly, climate changes produced selective pressures, which favoured adaptive flexibility. To 

survive the changing environments and scarce food resources, hominin species had to depend 

on each other and work together to achieve goals such as foraging for food, hunting, 

protecting each other and raising young. Sharing food and resources then further reinforced 

the need to communicate with each other. Then, a second wave of cultural evolution of 

cooperation occurred in which the motivation and ability to cooperate in foraging activities 

and breeding developed more as populations began to grow and form tribal associations. As 
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populations grew, humans had to develop more complex shared social and cultural values and 

practices to build trust and enable cooperation among larger groups. The groups which were 

more cooperative, cohesive, and resourceful would out-compete those that were not 

cooperative or cohesive. This proposition provides a reason for why there may be an innate 

basis, as over time, traits that support human society living are passed on and evolve.   

Research has provided support for this hypothesis by suggesting that the ability to act 

prosocially may have been present in the common ancestor of chimpanzees and humans. 

Warneken and colleagues (Warneken et al., 2006; Warneken & Tomasello, 2006) compared 

cooperation and helping in chimps and children. The problem-solving task and social game 

tasks that children completed were given to the chimps. These tasks were given by their 

caretaker instead of an unfamiliar experimenter. Regarding cooperation, they found that the 

chimps were able to coordinate their actions with their partner to solve a problem (e.g., obtain 

food from an apparatus) but were not able or motivated to engage in cooperative social games 

(i.e., bouncing a toy on a trampoline). This suggests that the chimps may have been 

cooperating with the partner as it was the most effective way to complete their own goal (i.e., 

obtain food). Their results suggest that chimpanzees do not form shared goals in the context 

of social play, whereas human children do. Regarding helping, their results showed that 

chimps helped in the out-of-reach tasks and did so relatively quickly before the experimenter 

prompted them verbally. However, they did not help in tasks that fell into the other three 

categories (e.g., physical obstacle). In contrast, human infants helped a lot more and did so 

for an unfamiliar adult, which could be due to children’s more sophisticated cognitive 

abilities in identifying the goal of others in a number of situations, or a greater tendency and 

motivation to help in children (Warneken et al., 2006; Warneken & Tomasello, 2006).  

Another perspective of why humans develop prosocial behaviour is the socialisation 

perspective in which agents of socialisation (i.e., parents, siblings, peers or teachers) 
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encourage children to act in a prosocial manner (Grusec et al., 2002). For values or messages 

to be internalised, Grusec and colleagues suggest that it occurs in two steps. First, children 

need to accurately understand the socialisation agent’s message or value. Second, children 

need to accept that message or value. There are a number of variables such as parenting 

practises, parenting style, peers, and siblings that are involved in promoting prosociality from 

an early age. For example, children who have parents who are protective and sensitive to 

children’s needs and distress have been shown to be more empathetic later in development 

(Grusec et al., 2002). Also, children who are exposed to parents and other adults acting 

prosocially are also more likely to act prosocially themselves (Grusec et al., 2002). Evidence 

has also shown that peers and siblings also influence prosocial development. Children who 

have more opportunities to interact with peers are more likely to witness peers in distress and 

therefore have more practice helping or comforting others (Grusec et al., 2002). Children 

with siblings are also more likely to see their older siblings behave prosocially and may learn 

from their behaviours (Grusec et al., 2002).  

Other factors such as culture and socioeconomic status may also play a role in shaping 

prosocial behaviour. For example, children from low socioeconomic backgrounds may 

experience stress or deprivation, which could then be associated with children being more 

concerned about themselves and less about others (Hastings et al., 2007). Research has found 

that children from low income, less educated, and nonintact families tend to be less prosocial 

than children from privileged homes. Culture also plays a role as some cultures (e.g., 

collectivist cultures) promote prosociality, and so children may be more cooperative, helpful 

or empathic towards others (Hastings et al., 2007). 

These theories provide evidence that prosocial behaviour is important and provide 

reasons for why it may emerge early in life. However, there are individual differences in 

prosocial behaviour. Several factors mentioned above, such as parent-child relationship, 
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gender, culture, and socioeconomic status are likely to play an important role in shaping 

individual differences in empathic arousal, values, morals, theory of mind and temperament, 

which may lead to individual differences in prosocial behaviour. For example, research has 

shown that children who are unable to regulate their emotions and anxiety may be less likely 

to act prosocially (Penner et al., 2005). Research has also found that theory of mind is 

associated with prosocial behaviour. Children who are better at understanding others’ mental 

states are more prosocial and sympathetic (Eggum et al., 2011). Endedijk and colleagues 

(2015) also found that children who had better effortful control/regulation were better at 

cooperating, while children who were higher on surgency but lower on negative affectivity 

were more affiliative towards peers. Studies have also shown links between low prosociality 

predicted later aggression and depression (Nantel-Vivier et al., 2014). Nantel-Vivier and 

colleagues also found that low family income was associated with low levels of prosocial 

behaviour and high levels of aggression. These studies show that individual differences exist 

in prosocial behaviour and that this variability in prosocial behaviour matters as it is likely to 

be associated with different developmental outcomes over time.  

Links Between Prosocial Behaviour and Socio-Emotional and Behavioural Outcomes 

Social Competence 

Prosocial behaviour is important to humans as prosocial behaviour and social 

competence can affect later functioning and are associated with many other behaviours 

(Bornstein et al., 2010; Eisenberg et al., 2006). Prosocial behaviour allows us to engage in 

meaningful social interactions and be a part of social groups. Social competence refers to 

behaviours that aid in having successful social interactions (Rose-Krasnor, 1997). In children, 

social competence refers to social cognition, emotional self-regulation, prosocial behaviour, 

and positive communication (Bornstein et al., 2010). Prosocial behaviour is usually socially 

appropriate behaviour and is associated with other indexes of socially appropriate behaviour. 
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For example, prosocial children are said to be high in social problem-solving skills, have 

more positive interactions with peers, are able to engage in advanced play and cooperation, 

have less conflict with peers, are less likely to be rejected, and less likely to show aggression 

and externalising problems (Eisenberg et al., 2006). Most studies on later behavioural 

functioning often look at overall social competence instead of specific prosocial behaviour. 

However, they do include questions that assess prosocial behaviour as one factor contributing 

to social competence. 

 Henricsson and Rydell (2006) conducted a longitudinal study that followed children 

across their first six years of school (grades 1 to 6). Of key interest was how markers of social 

competence, including behaviour with peers and teacher relations, are associated with later 

behavioural problems (externalising and internalising problems), school performance and 

peer acceptance in children with internalising and externalising problems. In the first year of 

their study, the teachers assessed the children’s behaviour problems and social competence 

using Children’s Behaviour Questionnaire (CBQ; Rutter, 1967) and Social Competence 

Inventory (SCI; Rydell et al., 1997), respectively. Based on these assessments (CBQ), the 

children were divided into three groups for analysis: problem-free, internalising problems 

(e.g., depression, anxiety, emotional and peer problems) and externalising problems (e.g., 

aggression, conduct problems and hyperactivity) group. Social competence in this study 

referred to prosocial behaviour (i.e., helping, sharing, and cooperating) and social initiative 

(i.e., the ability to take own initiatives and respond to others’ social overtures). In grade 2, 

they assessed children’s behaviour with peers in a natural classroom setting to get an 

assessment of children’s behaviour with peers (aggressive, withdrawn or competent). In third 

grade, the children’s main teacher rated their relations with each child and the child’s 

problem behaviour and social competence. Parents also completed questionnaires on their 

child’s problem behaviour. Then in sixth grade, new teachers rated children’s behaviour 
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problems, social competence, and school achievement. Of interest was how the problem 

groups identified in the first year of study differed from the problem-free group across time. 

Their results revealed that both problem groups (i.e., internalising problems group and 

externalising problems group) had lower social competence and peer acceptance than the 

problem-free group in grade 3. They also found that children with externalising and 

internalising problems had lower levels of prosocial behaviour, and children with 

internalising problems also had lower levels of social initiative. Prosocial behaviour predicted 

externalising and internalising problems in grade 6; children with higher levels of prosocial 

behaviour showed lower levels of externalising and internalising problems. This study 

provided evidence suggesting that children with externalising and internalising problems tend 

to have lower social competence and peer acceptance compared to the children in the 

problem-free group. Thus, suggesting that social competence (and prosocial behaviour) has 

long term effects on behaviour.  

Further research has shown that associations between indices of social competence 

and later outcomes can last through to early adolescence. Bornstein et al. (2010) looked at 

developmental cascades between social competence and externalising and internalising 

behaviours in children from 4 to 14 years of age. Children’s social competence, externalising 

and internalising behaviours were measured at 4, 10 and 14 years of age. Social competence 

was measured using questionnaires and interviews completed by mothers and participants 

themselves. For example, at four years, social competence was measured using peer 

acceptance subscale of the Pictorial Scale of Perceived Competence and Social Acceptance 

Preschool/Kindergarten (Harter & Pike, 1984), which is a 24-item measure of a child’s 

perception of cognitive and physical competence, and peer and maternal acceptance. It was 

scored on a 4-point scale. Children are shown two pictures and asked to distinguish the 

pictured activities and relate themselves (e.g., “This person has lots of friends” vs “This 



PROSOCIAL BEHAVIOUR PREDICT CHILDREN’S SOCIO-EMOTIONAL AND 

BEHAVIOURAL OUTCOMES   19 
 

 

person has no friends”). They also assessed social competence using the Friendship interview 

(Furman & Bierman, 1984) which involved asking children questions such “what do you do 

with your friends” and “why do we have friends” to assess their concepts of friendship. They 

used the socialisation domain of the Vineland Adaptive behaviour scale (VABS; Sparrow et 

al., 1984) in which mothers gave estimates of their children’s communication, social, motor, 

and daily living skills. At ten years, social competence was measured using the social 

acceptance domain of the Self Perception Profile for children, the Friendship Interview and 

VABS, and measured again at 14 years. Externalising and internalising behaviour was 

assessed using questionnaires (e.g., preschool behaviour questionnaire (PBQ; Behar & 

Stringfield, 1974), teacher report form (TRF; Achenbach, 1991a), CBCL (Achenbach, 

1991a), and youth self-report (YRF; Achenbach, 1991b)) by parents at age 4, 10 and 14, 

teachers at 10, and by participants themselves at age 14.  

The results of the study conducted by Bornstein and colleagues (2010) revealed that 

general social competence at age 4 predicted externalising and internalising problems at age 

10, and internalising problems at age 10 predicted externalising problems at age 14. The 

authors also found that internalising and externalising problems at age 10 played a mediating 

role between social competence at age 4 and externalising problems at age 14. Specifically, 

children who had lower social competence at age 4 showed more internalising and 

externalising problems at age 10, which was associated with more externalising problems at 

14 years. Similarly, internalising problems at age 14 were predicted by internalising problems 

at age 4, with social competence at age 10 acting as a mediator. In other words, children with 

low social competence showed more internalising behaviours at age 10, which led to more 

internalising problems at age 14. This shows that early social competence is related to 

internalising and externalising problems in later childhood and adolescence. However, as this 

study looked at the associations between overall social competence and later problem 
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behaviour, it was unclear what aspects of social competence (i.e., prosocial behaviour, 

communication, social cognition) are particularly important for later outcomes.   

Prosocial Behaviour 

While prior work has shown that poorer social competence is linked to poorer 

behavioural and emotional outcomes later in life, the findings discussed thus far do not 

examine how specific aspects of social competence are related to later functioning. 

Identifying key components of a broad construct such as social competence is important as it 

enables us to pinpoint what specific behaviours may be important for later functioning, which 

can then help us create specific interventions to target behaviour. Engaging in prosocial 

behaviour may be particularly important in shaping positive outcomes such as positive 

interactions with peers and less conflict with peers.  

To date, only a handful of studies have specifically examined associations between 

prosocial behaviour and later behavioural and social functioning (Flynn et al., 2015; Perren et 

al., 2007). The results of these studies suggest that high prosocial behaviour is associated 

with lower levels of externalising problems (Flynn et al., 2015), however, the results 

regarding internalising problems are mixed (Perren et al., 2007). One noteworthy and 

relevant study that examined associations between prosocial behaviour specifically and later 

outcomes was conducted by Flynn and colleagues (2015), who examined the associations 

between prosocial behaviour and later outcomes starting from mid-childhood (9 years) to late 

adolescence (18 years). Prosocial behaviour was assessed via teacher report using the 

prosocial subscale of the children’s social behaviour scale – teacher (CSBS-T; Crick, 1996) 

each year from grades 4 to 12. Teachers rated each participant’s behaviour on a 5-point scale 

(1 = never true to 5 = always true for this student), on four items assessing prosocial 

behaviour (i.e., ‘This child is helpful to peers’, ‘his child is kind to peers’, ‘This child says 

supportive things to peers’, and ‘This child tries to cheer up peers when they are sad or upset 
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about something’). The key outcomes, externalising and internalising behaviour, were 

assessed via the parent, teacher, and participant self-report versions of the Child Behaviour 

Checklist (CBCL, Achenbach & Rescorla, 2001). CBCL consisted of 112 items on a 3-point 

scale (0 = not true, 1 = sometimes true, 2 = very true). The authors were interested in the 

internalising (i.e., nervous, rather be alone, and gets headaches) and externalising dimensions 

(i.e., breaks the rules, attacks people, and lies or cheats).  

Of interest to Flynn and colleagues (2015) was how different prosocial trajectories 

would be associated with later outcomes. They used a mixture (group-based) model to 

classify participants into three distinct prosocial trajectories, high, medium, and low, which 

were stable over time. The researchers found that medium and high prosocial trajectories 

were associated with lower levels of externalising behaviour compared to children in the low 

prosocial trajectory. They also found that for girls, the high prosocial trajectory was 

associated with lower levels of internalising problems, but this was not true for boys. Thus, 

these findings suggest that prosocial behaviour assessed from mid-childhood through to late 

adolescence predicts later internalising (girls only) and externalising problems.  

While most of the prior work has focused on linking prosocial behaviour and other 

indices of social competence with later outcomes in older children and adolescents, there are 

a handful of studies demonstrating that prosocial behaviour is associated with later outcomes 

earlier in development. Perren et al. (2007) examined whether prosocial behaviour predicts 

developmental pathways of emotional and behavioural problems in kindergarten children 

(aged 5 and 6). In their study, teachers and parents complete the Strengths and Difficulties 

Questionnaire (SDQ; Goodman, 1997) to assess prosocial behaviour and behavioural 

problems. The SDQ assesses children’s emotional and behavioural functioning in four sub-

scales: emotional problems, conduct problems, hyperactivity/inattention, and prosocial 

behaviour. The emotional symptoms sub-scale assesses presence of depressive symptoms, 
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separation anxiety and over-anxiousness. The conduct problems sub-scale assesses 

opposition/defiance and overt aggressive behaviours. The hyperactivity/impulsivity sub-scale 

assesses impulsivity and inattention, and the prosocial behaviour sub-scale assesses sharing, 

helpfulness, consideration of others’ feelings. Children were also interviewed using the 

Berkeley puppet interview (Measelle, 1998) as a child-report measure. In the interview, hand 

puppets make statements (e.g., “I cry a lot” or “I do not cry a lot”), and then the child says 

which statement they relate to (2-point scale) the most. The scores from the child interview 

measure were aggregated into similar categories to the SDQ so they could be compared to the 

adult reports.  

Of key interest to the present research are the results of the analyses that examined the 

predictive value of prosocial behaviour as a protective factor for behavioural and emotional 

problems. Perren and colleagues (2007) revealed that boys tended to show lower levels of 

prosocial behaviour and high levels of conduct problems and hyperactivity. They found that 

prosocial behaviour was associated with behavioural problems and emotional problems cross-

sectionally, but over time prosocial behaviour did not predict changes in hyperactivity or 

conduct problems. Thus, these findings suggest that, although higher prosocial behaviour 

may be correlated with lower externalising behaviour problems, lower prosocial behaviour is 

not a risk factor for later poor functioning. Interestingly, Perren and colleagues found that 

high levels of prosocial behaviour were associated with a decrease in emotional symptoms at 

age six, but only if children had low levels of emotional symptoms at age 5. However, if 

children had high levels of emotional symptoms at age 5, prosocial behaviour was positively 

related to emotional symptoms at age 6. The authors suggest that this could be due to over-

arousal in highly prosocial children, which may lead to increases in their own anxious and 

depressive feelings. Another possibility is that these children may be too considerate of 

others’ feelings and needs, and so neglect their own feelings and needs. This suggests that 
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maybe if children are highly empathic, and high in prosocial behaviour, they may be more 

likely to develop emotional problems, which may be because they may be more likely to 

internalise the feelings of others and become anxious.   

Cooperative Ability and Interaction Quality 

The above findings reveal associations between prosocial behaviour and later 

outcomes, with higher prosocial behaviour and social competence (a related construct) being 

associated with lower behavioural problems. While identifying associations between these 

factors is an important contribution to the literature, the evidence reviewed does not address 

whether there are key facets of prosocial behaviour that may influence prosocial behaviour, 

such as empathy or social interaction quality, and how those facets may shape later outcomes. 

Prosocial behaviour in previous work has been conceptualised as part of social competence or 

a mix of key aspects of prosociality, so the reasons underlying the associations remain 

unclear. Identifying the key factors that may exacerbate or reduce the associations between 

prosocial behaviour and later outcomes is key to determining what specific aspects of 

behaviour are related to later socio-emotional and behavioural functioning. 

Only a handful of studies have looked at specific aspects of cooperation and their 

associations with behavioural or social outcomes. For example, Walker (2009) investigated 

the behavioural correlates (i.e., cooperation ability, prosocial interaction quality, 

communication competence) of social status in preschool-aged children (4-5 years). To 

measure social status, experimenters took photos of all the children and asked each child to 

choose photos of three children they liked and then were asked to rate how much they liked 

to play with each child on a 3-point scale (1 = happy face, 2 = neutral, 3 = sad). The children 

were then classified into six groups, but the author focused on three groups for analysis: 

popular, neglected and rejected. The children were observed during free play, and their 

behaviour was coded. To assess cooperative ability, type of play behaviour was coded, which 
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was subcategorised into cooperative play, parallel play, large group activity, small group 

activity, rough play, onlooker behaviour and antisocial behaviour. To assess prosocial quality 

of interactions, children’s affect was coded (i.e., positive, negative, or neutral affect). They 

also coded verbal communication (conversation vs no communication). Of interest was the 

behaviours associated with higher social status (popularity) and rejection from peers in young 

children. Their results revealed that children who were more likely to engage in cooperative 

play were more liked by their peers. In contrast, children who did not engage in cooperative 

play and instead engaged in onlooker or alone-directed behaviour were less likely to be liked 

by peers. Children who showed more positive affect and engaged more in conversation with 

others were also more likely to be liked by peers. This shows that engaging in cooperative 

play and having positive prosocial interactions (i.e., showing more positive affect towards 

others) is associated with peer acceptance in children.  

Another noteworthy study conducted by Endedijk et al. (2020) examined how aspects 

of children’s cooperative interactions (coordination and interaction quality) predict later peer 

preferences. Similar to Endedijk et al. (2015), children were tested at 2, 3 and 4 years, and the 

cooperation task used was based on the Warneken et al. (2006) double-tube task described 

above. Children’s coordination (coordinated or uncoordinated) and interaction quality 

(affiliative or antagonistic behaviour) was assessed. Peer preference data were collected at 52 

months from the classes of the participants by collecting ratings of how much other children 

liked to play with the participants. Of interest was the relation between cooperation with 

peers and peer preference. Their results revealed that early action coordination at 28, 36 and 

48 months did not predict preference by peers at 52 months. However, they did find that early 

interaction quality predicted later peer preference for girls; that is, girls who showed more 

affiliative and less antagonistic behaviour in the cooperation task at 2 and 3 years are more 

preferred by peers at four years. But no association was found for boys. This shows that 
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interaction quality rather than cooperative ability (action coordination) predicts later peer 

preferences. Endedijk and colleagues suggest that action coordination may be associated with 

immediate peer preferences if that is the only information available about the social partner. 

However, when other social skills such as affiliation are considered, then it becomes less 

important, which may be because how children interact with others (i.e., how friendly they 

are) is more important in choosing friends than the ability to cooperate.   

In summary, these findings provide evidence that factors other than cooperative 

ability are associated with at least one form of later social functioning (i.e., peer acceptance). 

How children behave in social interactions (i.e., how affiliative they are towards others) may 

be more important for being accepted by peers than being able to coordinate actions.      

Helping and Empathy 

To my knowledge, no study has looked at helping behaviour as measured in 

experimental tasks and its association with later behavioural outcomes. However, research 

has been conducted looking at the links between empathy in lab-based tasks and later 

behavioural outcomes. Empathy is the ability to understand and share the feelings and 

emotions of others, being able to put yourself in someone else’s shoes. Recognising the role 

that empathy may play in predicting behavioural outcomes, Miller and Eisenberg (1988) 

conducted a meta-analysis examining whether empathy is associated with externalising and 

antisocial behaviour. Consistent with their prior meta-analysis (i.e., Eisenberg & Miller, 

1987), they revealed that the associations differed depending on the way in which empathy 

was assessed. In relation to aggression, four types of methods of assessing empathy were 

identified as producing significant associations (i.e., picture story methods; facial 

affect/gestural reactions to others’ emotions or states in films or pictures/stories; self-reports 

on questionnaires or scales; and experimental induction procedures designed to induce 

empathy). Their results revealed that empathy was negatively associated with aggression and 
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externalising/antisocial behaviour; the significance of these associations differed depending 

on the age of participants and method of assessing empathy. In relation to externalising and 

antisocial behaviour, they found that empathy was negatively associated with externalising 

and antisocial behaviour when assessed using questionnaires. This shows that empathy may 

be associated with externalising behaviour and aggression, but the strength of the association 

depends on the mode of assessing empathy.  

The findings discussed suggest that along with prosocial behaviour, empathy may also 

be related to behavioural outcomes. Further adding to the evidence, Hunnikin et al. (2020) 

investigated whether emotion recognition and empathy are associated with disruptive 

behaviour in children aged 7 to 11 years old. For their study, they had two participant groups. 

One group included children who had shown serious disruptive behaviour and were a part of 

a police crime prevention program (DB group), the other was a comparison group who were 

reported as not showing disruptive behaviour by teachers (TD group). To assess empathy, 

three scenes showing either happiness, sadness, or fear from Harry Potter movies were 

shown, and participants were asked about the main character’s emotions (as a measure of 

cognitive empathy) and their own emotions (as a measure of affective empathy). Their results 

revealed that DB participants scored lower on cognitive and affective empathy for all three 

emotions (i.e., happiness, sadness, and fear) compared to the TD group. This suggests that 

children who have higher levels of empathy are less likely to show disruptive behaviour. 

Children who display disruptive behaviour show more impairments in empathy compared to 

children who do not.    

Most previous research looking at associations between empathy and behavioural 

outcomes has looked at older children or adults. One study which looked at associations 

between empathy and behavioural outcomes in younger children, found opposite results 

depending on the age of the children. Feshbach and Feshbach (1969) conducted a study 
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looking at the associations between empathy and aggression in 4-, 5-, 6-, and 7-year-olds. 

Children were invited into an experimental room and shown slides showing kindergarten or 

first-grade children in different affective situations (i.e., happiness, sadness, anger, and fear) 

paired with narrations. For example, for sadness, they were shown a slide with a boy and his 

dog and told, “this boy goes everywhere with his dog, but sometimes the dog runs away”, 

they were then shown a slide of the dog running away, and finally shown a slide of the boy 

and told, “this time the boy cannot find him, and he may be lost forever”. After a child was 

shown the slide, they were asked how they felt as a measure of empathy. To assess 

aggression, each child’s teacher rated the child on a nine-item aggression rating scale which 

looked at verbal and physical acts of aggression. Their results revealed that in 4- and 5-year-

old boys, high empathy was associated with higher levels of aggression. The authors suggest 

that the reason for these findings may be due to the maturation level of the child, as children 

at this age may not know how to express their empathy appropriately. However, in 6- and 7-

year-old boys, high empathy was associated with lower levels of aggression. They did not 

find any significant associations for girls. This suggests in older male children, higher levels 

of empathy are associated with lower levels of aggression.  

In summary, these findings show that empathy is associated with later behavioural 

outcomes, specifically externalising problems and aggression. However, the extent of these 

associations depends on the method used to assess empathy, with questionnaire methods 

usually showing the most significant associations between empathy and later behavioural 

outcomes and thus might be a result of response bias in studies involving single informants 

(i.e., parent report). For the current study, we used observer ratings, so it will be interesting to 

see if these associations hold for observational indices of empathy. 

Taken together, there is a growing body of evidence that prosocial behaviour in 

childhood as a component of children’s developing social competence is associated with later 
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functioning. Research has shown that high levels of social competence and prosocial 

behaviour is associated with lower levels of externalising problems. However, the findings 

show that the association between prosocial behaviour and internalising problems is mixed, 

this may be because other factors such as empathy or temperament may play a role. 

Chapter 2: Current study 

The existing evidence shows that: 1) prosocial behaviours such as helping and 

cooperation emerge early in life and by the third year of their lives, children are able to 

skilfully coordinate their actions with unfamiliar adults and same-aged peers; 2) prosocial 

behaviour is associated with later problem behaviour such as externalising and internalising 

problems; 3) research has shown associations between empathy and aggression and 

externalising problems, and 4) interaction quality (i.e. affiliative and antagonistic behaviour) 

has been linked to later peer acceptance. However, most of this research has been done with 

school children, adolescents, and adults, so it is unclear whether very early indices of 

prosocial behaviour (i.e., before children start school) may be associated with later outcomes. 

Secondly, since most of the prior work has relied on assessing prosocial behaviour as one 

indicator of broader social competence or prosocial behaviour as a general construct, it is 

unclear what specific aspects of prosocial behaviour are related with later outcomes. 

Examining how ability (cooperative or helping) vs quality of interactions (affiliation, 

antagonism, and empathy) is related to outcomes will give us more information about why 

these associations may unfold over time. This is important as it will help isolate the aspects of 

prosocial behaviour that researchers and practitioners could target to create behavioural 

interventions.  

The current research project was conducted to address these gaps in the literature by 

investigating whether two specific forms of prosocial behaviour – cooperation and helping – 

assessed when children were 36 months predict children’s behavioural outcomes assessed 
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one year later (i.e., at 53 months). This study utilised data from two data collection waves 

(DCW’s; i.e., DCW’s 5 and 6)) of an ongoing longitudinal study on prosocial behaviour 

development across early childhood and focuses on two forms of prosocial behaviour – 

cooperation and helping – and two indicators within each type of prosocial behaviour – 

ability and quality.  

The first set of analyses were conducted to examine the extent to which two indicators 

of children’s cooperative competence – cooperative ability and interaction quality – assessed 

at 36 months predict behavioural outcomes assessed one year later. The behavioural 

outcomes of interest were hyperactivity, conduct, emotional and peer problems assessed via 

the SDQ. Of key interest was examining whether children’s ability to cooperate, the quality 

of their interaction with cooperative partners, or both are particularly important to shaping 

children's internalising and externalising outcomes. One possibility is that children who are 

less skilled at coordinating their actions with a social partner during cooperative activities 

may be most at risk for developing behavioural difficulties. On the other hand, it might be 

how children interact with their cooperative partner that might be particularly important for 

outcomes. For example, children who are more antagonistic when working together with 

others might be children who show more problem behaviour (e.g., conduct, emotional or peer 

problems) rather than children who are less skilled at cooperating with others. Or it could be 

a mix of both – both ability and interaction quality could be associated with later outcomes. 

Consistent with prior work (Flynn et al., 2015; Perren et al., 2007), I hypothesised that our 

indicators of cooperative competence would be associated with both lower levels of 

externalising and internalising problems.  

The second set of analyses were conducted to examine the extent to which two 

indicators of children’s helping behaviour – ability and quality– assessed at 36 months 

predicts behavioural outcomes assessed one year later. The behavioural outcomes of interest 



PROSOCIAL BEHAVIOUR PREDICT CHILDREN’S SOCIO-EMOTIONAL AND 

BEHAVIOURAL OUTCOMES   30 
 

 

were hyperactivity, conduct, emotional and peer problems assessed via the SDQ. Of key 

interest was examining whether children’s ability to help, the quality of their helping, or both 

are particularly important to shaping children's internalising and externalising outcomes. One 

possibility is that children who are less likely to help others may be those most at risk for 

developing behavioural difficulties. On the other hand, it might be how empathic children are 

towards the person in need that might be particularly important for outcomes. For example, 

children who are more empathic might be children who show less problem behaviour (e.g., 

hyperactivity, conduct, emotional or peer problems) rather than children who are more 

helpful. Or it could be a mix of both – both ability and quality could be associated with later 

outcomes. Consistent with prior work (Flynn et al., 2015), I hypothesised that our indicators 

of helping behaviour may be associated with lower levels of externalising problems. 

However, children who show high levels of empathy may be reported as showing 

internalising problems (Perren et al., 2007). 

Chapter 3: Method 

Participants 

Participants for this study were 135 children who were taking part in an ongoing 

longitudinal study (N = 255) looking at the development of prosocial behaviour across early 

childhood. Children were 3- (Mage = 36.23 months; SD = 1.82) and 4.5-years-old (Mage = 

53.44 months; SD = 7.15) at DCW5 and 6, respectively. Table 2 shows the demographic 

information for this sample. To be included in the longitudinal study, infants needed to be 

born full-term (past 37 weeks gestational age) and English exposure needed to be at least 

70%. Four participants were excluded from the present study sample as they had less than 

70% English exposure or were diagnosed with autism. One twin was also excluded from the 

sample. The longitudinal study participants were recruited from a list of families who had 

expressed an interest in participating in studies examining infant and child social 
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development. After each session, children received a small toy as a prize and parents were 

entered into a draw for a $50 gift voucher as a sign of gratitude for their participation.  

Table 2 

Demographic Information 

 
Mean (SD) Frequency (% of 

sample) 

Child Gender 
  

Female 
 

47.42  

Male 
 

52.58 

Child Age in Months 
  

DCW5 36.23 (1.82) 
 

DCW6 53.44 (7.15) 
 

Child Ethnicity 
  

Māori 
 

.52 

OE 
 

.52 

Asian-OE 
 

.52 

Asian 
 

2.06 

NZE-Pacific 
 

2.06 

Three Ethnicities 
 

3.09 

NZE-OE 
 

5.67 

NZE-Asian 
 

6.70 

NZE-Maori 
 

8.76 

NZE 
 

70.10 

Maternal Highest Education 
  

Unknown 
 

2.34 

High school diploma 
 

7.60 

Other tertiary qualification 
 

12.87 
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Mean (SD) Frequency (% of 

sample) 

Bachelors degree or diploma 
 

38.60 

Graduate degree or diploma 
 

38.60 

Note. DCW5 = Data Collection Wave 5, DCW6 = Data Collection Wave 6. NZE = New 

Zealand European, OE = Non-New Zealand European.  

Materials and Procedure 

General Procedure 

For each data collection session, the main experimenter (E1) met the families at the 

car park and escorted them to the waiting room in the Early Learning Lab on the University 

of Auckland, City Campus. After E1 described the study to the parent, the parent completed 

the consent forms and a demographic questionnaire while E1 played with the child. Once the 

informed consent was completed, the child was escorted to the testing room to begin the 

experimental session. Parents were encouraged to watch their child via a closed-circuit 

camera in the waiting room, but in some cases, parents were in the testing room with the 

child (e.g., if the child was too shy). Children participated in several tasks as part of the 

broader study, but I will only be describing the tasks relevant to the present study. After the 

session, parents were sent a link to another set of questionnaires that they were asked to 

complete at home via Qualtrics. 

Helping Tasks (Assessed when Children were Approximately 36 Months) 

Three types of helping tasks were conducted to assess children’s helping; 

instrumental, empathic, and altruistic, with three trials for each helping type adapted from the 

procedure reported by Svetlova and colleagues (2010). During an initial demonstration phase, 

E1 and E2 demonstrated how to use a set of objects that would be used subsequently in the 

test trials (e.g., the hair clip, blanket, and dog toy). To demonstrate the hair clip, E2 had hair 

in her eyes and showed frustration. She then showed the child how to fix her hair with the 
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clip and allowed them to play with it. E2 then pretended to be cold and showed how the 

blanket could be wrapped around her to make her warm. Finally, E2 showed the child a toy 

dog and said that it was E1’s favourite toy and made her very happy. The child was also 

given a hair clip to keep and told that it was their own clip now. Parents were asked to bring 

the child’s favourite toy and blanket for the altruistic trials. After the demonstration phase, E1 

began the test trials according to the counterbalanced order for each participant. The complete 

helping task script can be found in Appendix A.  

Instrumental Trials. The instrumental task involved three trials (out of reach, 

interrupted goal, and missing piece). Each trial involved a different set of objects placed on a 

tray, including a target object (i.e., the object that was the correct response in a given trial) 

and two distractor objects. For each trial, E1 expressed the need for help by using different 

cues, which increased in strength as time went on. For the out of reach trial, E1 dropped a peg 

she needed to hang up clothes on a clothesline that was strung up in the testing room. For the 

interrupted goal trial, E1 was wrapping blocks, but she was short one wrapper. For the 

missing piece trial, E1 had a toy driver, but she could not find its fire car. If the child handed 

the wrong object, E1 would place it behind her back and continue with the trial until the child 

handed the target object. If 45 seconds had elapsed and the child had not given her the target 

object, E1 got up and retrieved the object herself and proceeded to the next trial. Table 3 

shows the target object used and the cues for each trial. 

Empathic Trials. The three empathic trials (frustration, cold, and sadness) involved 

the experimenter showing distress and the child was required to hand an object to alleviate 

E1’s demonstrated distress. For the empathic frustration trial, E1 sat down to read a book but 

had hair in her eyes. For the empathic cold trial, E1 pretended to be cold. For the empathic 

sad trial, E2 whispered into E1’s ear, who then became sad. Like the instrumental trials, each 

trial involved three different objects placed on a tray: a target object (clip, blanket, or toy) and 
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two distractor objects. Similarly, to the instrumental trials, if the child handed the wrong 

object, E1 placed it behind her back and continued with the trial until the child handed the 

target object. If 45 seconds elapsed and the child had not brought the object, E1 got up and 

retrieved the object herself and proceeded to the next trial. Table 3 shows the target object 

used and the cues for each trial. 

Altruistic Trials. The three altruistic trials (frustration, cold, sad) were the same as 

the empathic trials, except the child’s own hair clip, blanket and toy were used. For the 

altruistic sad trial, instead of E2 whispering in E1’s ear, E1 received a phone call that made 

her sad. Again, if the child handed the wrong object, E1 placed it behind her back and 

continued with the trial until the child handed the target object. If 45 seconds elapsed and the 

child had not brought the object, E1 got up and retrieved the object herself and proceeded to 

the next trial. Table 3 shows the target object used and the cues for each trial. 

Table 3 

Helping Task Target Objects and Cues 

Task Trial Target 

object 

Cues 

Instrumental Out of 

reach 

Peg 1. E said “uh-oh” and looked at peg 

2. E says, “I dropped my peg.” 

3. E says, “can you hand me the peg.” 
 

Interrupted 

goal 

Wrapper 1. E said “uh-oh” and looked at child 

2. E says, “I forgot my wrapper.” 

3. E says, “can you hand me the wrapper.” 
 

Missing 

piece 

Fire car 1. E said “uh-oh” and looked at child 

2. E says, “I forgot my car.” 

3. E says, “can you hand me the car.” 

Empathic Frustration E’s clip 1. E expresses frustration with actions 

moans and sighs 

2. E says, “My hairs in my eyes. I can’t 

see.” 

3. E says, “can you hand me the hairclip.” 
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Task Trial Target 

object 

Cues 

 
Cold E’s blanket 1. E demonstrates being cold by shivering, 

rubbing her arms and saying, “brrr.” 

2. E says, “I'm feeling cold.” 

3. E says, “can you hand me the blanket.” 
 

Sad E’s toy 1. E demonstrates being sad by sighing 

and sobbing.” 

2. E says, “I'm feeling sad.” 

3. E says, “can you hand me the toy.” 

Altruistic Frustration C’s clip 1. Same cues as empathic frustration  

 
Cold C’s blanket 1. Same cues as empathic cold  

 
Sad C’s toy 1. Same cues as empathic sad  

Note. C = Child, E = Experimenter.  

Experimenter-Child Cooperation Tasks (Assessed when Children were 36 Months) 

 All three experimenter-child cooperation tasks had three phases: training, 

demonstration, and 4 test trials. In the training phase, the child was shown how the apparatus 

worked (e.g., how to push or pull the handles or levers) and given a chance to play with it. In 

the demonstration phase, E1 and E2 demonstrated how to complete the task; they did this 

twice so that the child was able to understand. The child was then given a chance to try and 

complete the task; if unsuccessful, the experimenters repeated the demonstration. If the child 

was successful, they moved on to the test trials. For trials 1 and 2, E1 and the child had to 

work together to complete the task (e.g., get a cookie to fall). If the child was unsuccessful 

after 30 seconds had elapsed, E1 said, “what about this one” to get the child to complete their 

action (e.g., pull a handle). If 15 more seconds passed and the child was still not successful, 

E1 directed the child to play by saying explicitly, “can you push that one?”. If 15 more 

seconds had passed and the child was still unsuccessful, E1 invited E2 to help, E2 then ran 

through one level. Trials 3 and 4 introduced an interruption phase, where E1 invited the child 



PROSOCIAL BEHAVIOUR PREDICT CHILDREN’S SOCIO-EMOTIONAL AND 

BEHAVIOURAL OUTCOMES   36 
 

 

to play, but E1 looked down and did not engage for 15 seconds during the task. Then for 15 

seconds, E1 said, “uh-oh”, “what should we do?” or “how do we get this out?”. After this, she 

resumed her role and continued with the trial as usual. For trial 4, the child and E1 switched 

sides/roles. The apparatus and goal of each task are described below. The full scripts for the 

Experimenter-Child tasks can be found in Appendix B.   

Parallel Roles Task (PRT). The PRT involved the child and E1 performing the same 

actions to achieve a goal. This task involved an apparatus with four handles that could be 

pulled and a ball at the top. The objective of the game was to pull the handles simultaneously 

so that the ball fell down. The handles were far apart, so the child could not pull both handles 

by themself.  

Complementary Roles Task 1 Task (CR1T). The CR1T involved E1 and the child 

performing two actions that were different from each other. This task involved an apparatus 

that had four handles that could be pushed up or down. The object of the game was for one 

person to push the handles up while the other pushed the handle down to make the cookie 

fall. The handles were far apart so that the child could not push both handles alone. 

Complementary Roles Task 2 Task (CR2T). The CR2T also involved E1 and the 

child performing actions that were different from each other. This task involved a seesaw 

apparatus and a toy frog that you could insert balls into. There were two openings on either 

side of the device, one gave access to push the seesaw, and the other gave access to retrieve a 

ball to feed Froggy which made a musical noise when it was “fed”. The child was unable to 

push the seesaw and retrieve the ball simultaneously.  

Peer Cooperation Task (PPRT; Assessed when Children were 36 Months)  

The peer parallel roles task (PPRT) was modified from Brownell et al. (2006) and 

always occurred after the child had finished the tasks with the experimenter. The child was 

introduced to an unfamiliar same-aged peer who had come to the research centre for this 
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study. The children were then given a bag of toys to play with freely as a warmup for 5 

minutes. The PPRT began after the children and experimenters cleaned up the warm-up toys. 

The apparatus for the PPRT involved two handles that needed to be pressed down at the same 

time to make a robot “dance”. However, the handles were far apart so that one child could not 

push both handles and thus, required the children to work together to make the robot dance. 

First, E1 and E2 showed the children the robot in the window and told them that when both 

handles were pushed down at the same time, the robot danced, but not when they only pushed 

one handle. E1 then told the children that it was their turn to play; this was the play phase. 

After 30 seconds, E1 provided encouragement by saying, “you guys are doing so well”, 

“keep trying”, or “can you work together to make the robot dance”. After 1 minute, the 

experimenters demonstrated again if the children had not yet made the robot dance. After the 

demonstration, at 1 minute, if the children were successful (made the robot dance), E1 

encouraged the children to continue; every additional 30 seconds, they provided 

encouragement again. This task lasted a total of 3 minutes. The entire script is in Appendix C.  

Behavioural Outcomes: SDQ (Assessed when Children were 53 Months) 

Behavioural outcomes were assessed via parent-report using the Strengths and 

Difficulties Questionnaire (SDQ) when children were 53 months old (Goodman, 1997). The 

SDQ is a 25-item established, a validated measure of positive and negative behaviour in 

children and adolescents. The items assess five subscales of behaviour (i.e., prosocial 

behaviour (α = .75), hyperactivity (α = .77), conduct problems (α = .69), emotional problems 

(α = .81), and peer problems (α = .67)) with five items for each sub-scale via parent report 

(see Table 4 for the questions for each subscale). For each question, the primary caregiver 

rated their child on a 7-point scale (1 = very untrue, 7 = very true). Their scores for each 

question were averaged to give an overall score for each subscale.  

Table 4 
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SDQ Subscale Items 

Subscale Items 

Conduct problems  • Often has temper tantrums or hot temper 

• Generally obedient, usually does what adults request 

• Often fights with other children or bullies them 

• Often lies or cheats 

• Steals from home, school, or elsewhere 

Hyperactivity • Restless, overactive, cannot stay still for long 

• Is constantly fidgeting or squirming 

• Easily distracted, concentration wanders 

• Thinks things out before acting 

• Sees tasks through to the end, good attention span 

Emotional problems  • Often complains of headaches, stomach-aches, or sickness 

• Has many worries, often seems worried 

• Often unhappy, downhearted, or tearful 

• Nervous or clingy in new situations, often loses confidence 

• Has many fears, easily scared 

Peer problems • Rather solitary, tends to play alone 

• Has at least one good friend 

• Generally liked by other children 

• Picked on or bullied by other children 

• Gets on better with adults than with other children 

Prosocial behaviour • Considerate of other’s feelings 

• Shares readily with other children 

• Helpful if someone is hurt, upset, or feeling ill 

• Is kind to younger children 

• Often volunteers to help others 

Note. Items in bold were reverse coded to average into an overall score for each subscale.  

Coding and Reliability 

All sessions were recorded and then coded offline by trained research assistants or 

students in the Early Learning Lab at the University of Auckland.  

Cooperative Interaction Quality  

For all the cooperation tasks, children’s affiliative and antagonistic behaviours were 

coded to provide indices of interaction quality. Affiliative behaviours were defined as 
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positive or friendly behaviours or verbalisations towards their social partner (i.e., 

experimenter or peer), which supported the activity such as helping their partner, smiling, 

interest in the task, and asking for help. Antagonistic behaviours were defined as social 

behaviours or verbalisations towards their social partner that hindered the activity, such as 

unkind or malicious behaviours (e.g., competing or hindering the activity), aggressive 

behaviours (e.g., hitting) or protesting their partner’s behaviour. Table 5 provided the range 

of codes for the affiliation and antagonism coding.  

Table 5 

Scoring for Affiliation and Antagonism for the Experimenter and Peer Cooperation Tasks 

Score Definition 

1 (Low) C never displayed affiliative/antagonistic behaviour towards SP. 

2 (Low) C displayed one instance of affiliative/antagonistic behaviour towards SP. 

3 (Moderate) C displayed affiliative/antagonistic behaviour towards SP infrequently 

throughout the task. 

4 (Moderate) C displayed affiliative/antagonistic behaviour towards SP 25-30% of the 

time. 

5 (Moderate) C displayed affiliative/antagonistic behaviour towards SP 30-50% of the 

time. 

6 (High) C displayed affiliative/antagonistic behaviour towards SP more than 50% of 

the time. 

7 (High) C displayed affiliative/antagonistic behaviour towards SP almost all the 

time. 

Note. Coders were encouraged to attend to quantity and the intensity of the behaviour in 

question; C = Child, SP = Social Partner (experimenter in experimenter-child cooperation 

tasks and peer in peer parallel roles task). 

Affiliation and antagonism were coded by two coders simultaneously. Both coders 

watched the task enough times for each coder to determine their score, which was recorded 

independently on a coding sheet. After each coder had decided their score, they discussed 
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their scores and why they made that choice. In instances of disagreement, one coder could 

adjust their original score to make a final score. However, if disagreement continued, the 

average of each coder’s score was calculated as the final score. Importantly, interrater 

reliability was calculated on the coders’ original scores before discussion. Inter-rater 

reliability was high. ICCs for the interaction quality coding for each task were averaged 

across different tasks/trials and coder pairs (experimenter tasks ICC’s: .92 for affiliation and 

.94 for antagonism; peer task ICC’s: .88 for affiliation,.87 for antagonism). 

Cooperative ability: Latency to Success  

Experimenter-Child Cooperation Tasks. Our indicator of cooperative ability was 

latency to success which was coded offline by one coder. Latency was coded from when E1 

completed the first action to when the child was successful at doing their action to complete 

the goal (e.g., For the PRT, latency was coded from when E1 pulled the green handle, and the 

yellow handle was within reach of the child till at least half the ball was seen beneath the 

platform). The hand or arm movements were used in trials where the experimenter's 

handle/seesaw movement could not be seen. If these reference points were not applicable, the 

latency could not be coded. Trials where the angle was poor or obstructed were coded as 

obstructed view, and latency could not be coded. Reliability analyses were conducted on 30% 

of the sample. ICC was .77 for PRT, .94 for CR1T, and .75 for CR2T.  

Peer Cooperation Task. For the PPRT, two trained research assistants coded latency 

to success which was the duration of time (in milliseconds) from initiation of the play phase 

to when the dyad first achieved the goal (i.e., pushed both handles down to make the robot 

dance). Trials where the angle was poor or obstructed were coded as obstructed view, and 

latency could not be coded. Reliability analyses were conducted on 30% of the sample, and 

ICC was .83. 

Empathy 
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Empathy was assessed by coding the empathic concern children displayed during the 

helping tasks on a 1 – 5 scale (1 = none, 5 = very high empathy). Signals of empathic concern 

refer to displays of emotional arousal that are posited to reflect sympathetic concern for 

another individual, in this case, the experimenter. The signals that were coded included 

sympathetic facial expressions such as furrowed brow, relaxed lower face, sympathetic 

sounds such as consoling sounds, concerned enquiry, focus on the experimenter, moving 

towards the experimenter, physically consoling the experimenter, and verbally calling for 

help. Table 6 shows the codes for empathy. Two coders watched the task enough times for 

each coder to determine their empathy score, which was recorded independently on a coding 

sheet. After each coder had decided their score, they discussed their scores and why they 

made that choice. In instances of disagreement, one coder could adjust their original score to 

make a final score. However, if disagreement continued, the average of each coder’s score 

was calculated as the final score. Interrater reliability was calculated on the coders’ original 

scores before discussion. Inter-rater reliability was high. The ICC averaged across the 

instrumental trials for cue 1 was .95. The ICC averaged across the empathic trials for cue 1 

was .96. The ICC averaged across the altruistic trials was for cue 1 was .94. For this study, 

only the empathy demonstrated by the child in the first helping cue (Table 7) was used for 

analyses.  

Table 6 

Coding Scheme to Index Empathic Concern During the Helping Tasks 

Score Definition 

1 (None) 

Child displays no empathic 

concern 

C not interested in task/not affected by E’s displayed need OR 

moves away from E to withdraw. C plays with toys without 

attending to E (e.g., happily plays with own toy, passes objects to 

helper). No signs of empathic concern (e.g., no sustained eye 

contact, no engagement with E) 
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Score Definition 

2 (Mild) 

Child shows mild empathic 

concern; displays only minor 

concern for E 

Fleeting concerned or sympathetic facial expressions (open mouth, 

furrowed brow, eyelids must not be tightened or raised, relaxed 

lower face). Attempt to understand E’s need (e.g., head tilted 

slightly to the side) 

3 (Moderate) 

Child displays moderate 

empathic concern 

Short (duration and frequency) movement towards E but then back 

(2-4 sec) to initial position in room (e.g., leaning forwards across 

table, 1-2 steps towards E). Prolonged concern or sympathetic 

facial expressions (open mouth, furrowed brow, looking worried, 

eyelids must not be tightened or raised, relaxed lower face). 

Glimpses between target object and E OR picks up target object 

and keeps eye contact with E. Vocalizations (e.g., “What’s 

wrong?”, “Why are you sad?”), but mild in intensity. 

4 (High) 

Child displays high empathic 

concern evident in seeking 

close proximity with E 

Moves towards E (e.g., 3-4 steps) and stays beside E for at least 5-

10 sec (e.g., sits beside E). Looking worried or concerned (e.g., 

furrowed brow, corners of mouth turned down, open mouth, 

eyelids must not be tightened or raised, relaxed lower face) 

repeated vocalizations (e.g., “What’s wrong?”, “Why are you 

sad?”) and sympathetic statements or sounds made in a soothing 

voice (e.g., “Oh no.”). Directing parent’s or helper’s attention to 

E’s distress, e.g., “Mum, she needs help.” 

5 (Very high) 

Very high empathic concern 

as evident in child providing 

physical comfort to E 

 All the above and comforting E (e.g., physical contact such as 

patting E’s shoulder, brush E’s hair out of face).  

Note. Coders were encouraged to attend to quantity and the intensity of the behaviour in 

question; C = Child, E = Experimenter. 

Helping Score 

One coder coded the extent to which children engaged in spontaneous helping of the 

experimenter according to the coding scheme described in Table 7. A second coder coded 

20% of the sample for reliability. ICC was 1.00 for instrumental trials, .94 for empathic trials, 

and .98 for altruistic trials.   

Table 7 

Codes for helping score for the helping tasks 

Cue Description Helping Score 
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Cue Description Helping Score 

1 Child hands target object to experimenter after 

facial⁄bodily⁄vocal expression of general need (e.g., 

“uh-oh” or brushing hair out of eyes.) first 15 seconds 

3 

2 Child hands target object to experimenter after verbal 

expression for need of object (e.g., “I forgot the car” or 

“my hair is in my eyes”) next 20 seconds 

2 

3 Child hand target object to experimenter after 

experimenter explicitly asks for object. last 10 seconds  

1 

Chapter 4: Results: Does Cooperative Success or Interaction Quality at 36 Months 

Predict Later Behavioural Outcomes at 53 Months? 

This chapter focuses on the analyses that were conducted to examine the extent to 

which children’s cooperative behaviour measured at 36 months is associated with later socio-

emotional and behavioural outcomes measured at 53 months. First, I present the descriptive 

statistics. Next, I present the preliminary analyses to identify the predictor and outcome 

variables to follow-up in the focal regression analyses with gender, age or peer interaction 

quality (only for PPRT) as controls. For the preliminary analyses, a liberal significance level 

(p < .08) was used to determine which associations to follow-up in the focal analyses, for 

which, significance was assessed as p < .05 and marginal significance was assessed as p < 

.08. An α = .08 was used as using a strict criterion of α = .05 may be too restrictive for this 

data and could lead to incorrect findings of no differences in the data (Schumm et al., 2013). 

All analyses were done using SPSS statistics 28. All results are rounded to two decimal 

places, except for p values which are presented as three decimal places. 

For the preliminary analyses, I first present the direct associations between our 

measures of cooperation (latency to success, interaction quality) and the five indicators of 

children’s socio-emotional and behavioural functioning. These analyses tell us what direct 

effects need to be followed up in our focal regressions. Next, I present associations between 

cooperation success and interaction quality to explore potential interactions between the two 
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on the SDQ measures. The preliminary analyses are then followed by the focal regression 

analyses which will be presented according to the five indicators of children’s socio-

emotional and behavioural functioning (SDQ subscales: hyperactivity, conduct problems, 

emotional problems, peer problems, and prosocial behaviour). 

Descriptive Statistics 

Examination of the raw data showed that latency to success across all tasks and the 

SDQ subscales had a wide range. For the child-experimenter tasks (i.e., PRT, CR1T, CR2T), 

which had two trials, children’s latency to success was averaged across two trials and then 

winsorised for outliers. Examination of the raw data for the interaction quality measures 

revealed that affiliation and antagonism in the three child-experimenter tasks had restricted 

ranges. As a result, these variables were recoded into binomial categorical variables for these 

tasks (0 = none, 1 = at least some). Regarding the PPRT, antagonism had a restricted range, 

and thus, the two-level variable was used here as well. However, affiliation in the PPRT had 

a wider range, so it was recoded into three categories (0 = none, 1 = low affiliation, 2 = 

moderate-high affiliation). Table 8 shows the descriptive statistics for the cooperation 

variables: means, standard deviations (SD), range, and sample size are presented for latency 

to success, and frequency is presented for interaction quality. There are differences in the 

number of participants in each cooperation task as some participants did not complete all four 

tasks. There are also differences in the sample size for cooperative ability (i.e., latency) and 

quality (i.e., affiliation and antagonism), this is because even if children were not successful 

in the task, they were still coded for cooperation quality. Also, some trials were not able to be 

coded due to bad camera angles making it difficult to assess the child’s behaviour, therefore 

leading to differences in sample size.  

Examination of Table 8 shows that children cooperated (successfully completed the 

task) faster in the three tasks involving the experimenter. In contrast, children took much 
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longer to achieve their goal in the peer cooperation task. Table 8 also shows that a greater 

percentage of children showed no antagonism compared to at least some antagonism in all 

four cooperative tasks. It is also evident that a higher percentage of children showed 

affiliation than no affiliation in the PRT, CR1T and PPRT, whereas a higher percentage of 

children showed no affiliation in the CR2T (Table 8). 

Table 8 

Descriptive Statistics for the Cooperation Variables 

Task Latency to success Affiliation Antagonism 

 
n mean SD Min Max Freq. (%) Freq. (%) 

PRT 183 2.60 2.86 .20 11.26 0 = 86 (45.3) 

1 = 104 (54.7) 

0 = 134 (70.5) 

1 = 56 (29.5) 

CR1T 154 2.02 1.25 .63 5.96 0 = 74 (46.8) 

1 = 84 (53.2) 

0 = 94 (59.5) 

1 = 64 (40.5) 

CR2T 182 2.49 1.00 .97 5.33 0 = 107 (57.2) 

1 = 80 (42.8) 

0 = 166 (88.8) 

1 = 21 (11.2) 

PPRT 101 20.44 25.56 .20 92.13 0 = 39 (30.7) 

1 = 58 (45.7) 

2 = 30 (23.6) 

0 = 110 (86.6) 

1 = 17 (13.4) 

Note. PRT = Parallel Roles Task, CR1T = Complementary Roles Task 1, CR2T = 

Complementary Roles Task 2, PPRT = Peer Parallel Roles Task. For PRT, CR1T, CR2T: 0 = 

None, 1 = At least some. For PPRT: 0 = None, 1 = Low, 2 = Moderate-High. Freq. = 

Frequency. % = Percent of sample.  

Table 9 shows the descriptive statistics for the SDQ measures. Examination of Table 

9 shows that parents reported high levels of prosocial behaviour and, on average, low levels 

of behavioural problems in children at 53 months with the exception of hyperactivity which 

was the behavioural difficulty subscale with the highest mean. 

Table 9  

Descriptive Statistics for the SDQ measures 
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SDQ Subscale Mean  SD Min. Max. n 

Conduct 2.47 .94 1.00 5.00 120 

Hyperactivity 3.32 1.24 1.00 6.40 120 

Emotional 2.77 1.10 1.00 6.40 120 

Peer 2.43 .86 1.00 5.00 120 

Prosocial 5.41 .95 2.60 7.00 120 

Note. The possible range for the SDQ measures was from 1 to 7. 

Preliminary analyses 

Latency to Success and SDQ 

To examine direct associations between latency to success and SDQ subscales, 

Spearman correlations were conducted as the data was not normal. Spearman correlations 

between latency to success across the four cooperative tasks and the five SDQ subscales 

revealed no statistically significant associations (Table 10). One exception was a weak 

negative correlation between hyperactivity and latency in the CR2T, rs(89) = -.20, p = .062. 

Thus, these analyses suggest that cooperative ability, assessed by latency to success, was not 

associated with any behavioural outcomes, with the exception of hyperactivity, assessed one 

year later. 

Table 10 

Correlations Between Cooperative Ability (i.e., Latency to Success) on all Cooperative Tasks 

and SDQ Subscales 

Variable 1 2 3 4 5 6 7 8 9 

Cooperative task 

1. PR - 
        

2. CR1 .19* - 
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Variable 1 2 3 4 5 6 7 8 9 

3. CR2 .05 .10 - 
      

4. PPR .21* .06 -.02 
      

SDQ Subscale 
         

5. Conduct .00 .01 -.09 -.17 - 
    

6. Hyperactivity .01 .15 -.18+ -.07 .52*** - 
   

7. Emotional .13 -.04 -.02 -.15 .38*** .22* - 
  

8. Peer .02 -.03 -.09 -.01 .36*** .24** .51*** - 
 

9. Prosocial .15 -.01 .05 -.05 -.46*** -.36*** -.20* -.44*** - 

Note. PRT = Parallel Roles Task, CR1T = Complementary Roles Task 1, CR2T = 

Complementary Roles Task 2, PPRT = Peer Parallel Roles Task.  

+p < .08, *p < .05, **p < .01, ***p < .001. 

Affiliation and SDQ  

Mann-Whitney tests were used to examine associations between affiliation and SDQ 

across the three experimenter-child cooperative tasks. The results revealed that, there were no 

significant differences between children who did and did not show any signs of affiliation on 

any of the SDQ subscales for the PRT and CR1T (Figure 1). However, children who showed 

at least some affiliation towards the experimenter on the CR2T had significantly lower mean 

ranks on hyperactivity than did children who did not show affiliation, U(NNone = 67, NSome = 

47) = 1191.50, p = .027 (Figure 1). There were no other significant associations between 

affiliation on the CR2T and parents’ report of children’s conduct, emotional, and peer 

problems or prosocial behaviour.  

Figure 1 

Mean Ranks of Associations Between Affiliation and SDQ Subscales in the Experimenter-

Child Tasks 
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Note. PRT = Parallel Roles Task, CR1T = Complementary Roles 1 Task, CR2T = 

Complementary Roles 2 Task. Affil = Affiliation. 

* p < .05 

For the PPRT, a Kruskal-Wallis H test showed a statistically significant difference in 

the parent’s report of their child’s hyperactivity at 53 months between children who showed 

no, low and moderate-high affiliation towards their peer, χ2(2) = 9.20, p = .010, with a mean 

rank score of 27.94 for no affiliation, 39.86 for low affiliation and 48.00 for moderate-high 

affiliation (Figure 2). Children who showed moderate-high levels of affiliation towards their 

peer at 36 months were reported by their parent as having the highest levels of hyperactivity 

at 53 months. The results also revealed a marginally significant difference in the parent’s 

report of their child’s conduct problems at 53 months between children who showed no, low 

and moderate-high affiliation towards their peer, χ2(2) = 5.55, p = .062, with a mean rank 

score of 30.35 for no affiliation, 39.17 for low affiliation and 46.06 for moderate-high 

affiliation (Figure 2). Children who showed moderate-high levels of affiliation towards their 

peer at 36 months were reported by their parent as having the highest levels of conduct 

problems at 53 months. 
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Figure 2 

Mean Ranks of Associations Between Affiliation and SDQ Subscales in the Peer Parallel 

Roles Task (PPRT) 

 

Note. PPRT = Peer Parallel Roles Task. NA = No Affiliation, LA = Low Affiliation, MHA = 

Moderate-High Affiliation. 

+p < .08. *p < .05.  

Antagonism and SDQ  

Mann-Whitney tests were used to examine associations between antagonism and SDQ 

across all four cooperative tasks. For the PRT, our results showed that children who showed 

at least some antagonism towards the experimenter had lower mean ranks on emotional 

problems than children who did not show any antagonism, U(NNone = 82, NSome = 34) = 

1081.00, p = .057. However, I did not find any significant associations between antagonism 

on the PRT and parents’ report of children’s hyperactivity, emotional, and peer problems or 

prosocial behaviour. Interestingly, for the CR1T, children who showed at least some 

antagonism had significantly higher mean ranks on conduct and hyperactivity problems than 

children who did not show antagonism, U(NNone = 53, NSome = 43) = 1455.50, p = .020 and 
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U(NNone = 53, NSome = 43) = 1525.50, p = .004, respectively (Figure 3). Further, children who 

showed at least some antagonism on the CR1T had significantly lower mean ranks on 

prosocial behaviour than children who did not show antagonism, U(NNone = 56, NSome = 43) = 

1191.50, p = .018 (Figure 3). For the CR2T and the PPRT, I did not find any significant 

differences between children who did and did not show any signs of antagonism on any of the 

SDQ subscales. 

Figure 3 

Mean Ranks of Associations Between Antagonism in the Cooperative Tasks and SDQ factors  

 

Note. PRT = Parallel Roles Task, CR1T = Complementary Roles 1 Task, CR2T = 

Complementary Roles 2 Task. Antag = Antagonism. 

**p < .01. *p < .05. +p < .08. 

Cooperative Success and Affiliation 

To test for possible associations between affiliation and latency to success across the 

experimenter-child cooperative tasks and the PPRT at 36 months, I conducted Mann-Whitney 

tests and Kruskal Wallis H test, respectively. Our results revealed that, for the PRT and the 
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CR1T, children who showed affiliation took significantly longer to be successful than 

children who did not show affiliation, U(NNone = 79, NSome = 103) = 5536.50, p < .001 and 

U(NNone = 70, NSome = 83) = 3839.00, p = .001, respectively (Figure 4). For the CR2T (Figure 

4) and the PPRT (Figure 5), there were no significant associations in mean ranks in latency to 

success based on whether children showed affiliation or not towards the experimenter during 

the CR2T or towards the peer on the peer task. Thus, these analyses revealed associations 

between affiliation and cooperative ability; for the PRT and CR1T, some affiliation on behalf 

of the child was associated with longer latencies to successfully achieve the goal. 

Figure 4 

Mean Ranks of Associations Between Affiliation and Latency to Success in the Experimenter-

Child Tasks (i.e., PRT, CR1T, and CR2T) 

 

Note. PRT = Parallel Roles Task, CR1T = Complementary Roles 1 Task, CR2T = 

Complementary Roles 2 Task. 

**p < .01. ***p < .001. 

Figure 5 

Mean Ranks of Associations Between Affiliation and Latency to Success in the Peer Parallel 

Roles Task (PPRT) 
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Note. PPRT = Peer Parallel Roles Task. 

Cooperative success and Antagonism 

To test for possible associations between antagonism and latency to success across the 

tasks at 36 months, I conducted Mann-Whitney tests. For associations between antagonism 

and latency to success, our results revealed that, for the PRT, CR1T and CR2T, children who 

showed antagonism took significantly longer to be successful than children who did not show 

antagonism, U(NNone = 127, NSome = 55) = 4305.50, p = .013, U(NNone = 90, NSome = 63) = 

3780.00, p < .001, and U(NNone = 160, NSome = 20) = 3780.00, p < .001, respectively (Figure 

6). Interestingly for the PPRT, there were no significant differences in mean ranks in latency 

to success based on whether children showed antagonism or not. Thus, these analyses 

revealed associations between antagonism and cooperative ability; on all three of the child-

experimenter tasks, some antagonism on behalf of the child was associated with longer 

latencies to successfully achieve the goal.  

Figure 6 

Mean Ranks of Associations Between Antagonism and Latency to Success in all Cooperative 

Tasks 
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Note. PRT = Parallel Roles Task, CR1T = Complementary Roles 1 Task, CR2T = 

Complementary Roles 2 Task, PPRT = Peer Parallel Roles Task. 

*p < .05. ***p < .001. 

Summary 

In summary, the preliminary results revealed several associations between our 

measures of cooperation (i.e., latency to success and interaction quality) assessed at 36 

months and later behavioural outcomes assessed at 53 months. First, the results revealed only 

one statistically significant association between latency to success and later behavioural 

outcomes. That is, only latency to success in the CR2T at 36 months was associated with 

hyperactivity problems at 53 months. Second, the results revealed three statistically 

significant associations between affiliation and later behavioural outcomes. Affiliation in the 

CR2T was associated with hyperactivity problems, and affiliation in the PPRT was associated 

with both conduct and hyperactivity problems. Third, the results revealed four statistically 

significant associations between antagonism and later behavioural outcomes. Antagonism in 

the PRT was associated with emotional problems, and antagonism in the CR1T was 
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associated with conduct problems, hyperactivity problems and prosocial behaviour. Fourth, 

the results revealed associations between latency to success and interaction quality, latency to 

success and interaction quality were associated in the PRT and CR1T, for the CR2T, latency 

to success was only associated with antagonism.   

Focal Analyses 

The preliminary results showed associations between both cooperative success and 

interaction quality on the CR2T at 36 months of age and hyperactivity at 53 months of age. 

The results also revealed associations between interaction quality (i.e., affiliation or 

antagonism) on the cooperative tasks at 36 months of age and four of the SDQ subscales 

when children were 53 months: hyperactivity, conduct, emotional problems, and prosocial 

behaviour. Further, there were also associations between cooperative success (i.e., latency to 

success) and interaction quality in the PRT, CR1T, and CR2T (antagonism only). However, 

only one of the SDQ subscales, hyperactivity, was associated with both cooperative success, 

interaction quality. However, we did not test for any other interaction effects between latency 

and interaction quality on SDQ as there was no SDQ subscale for which both latency to 

success and interaction quality were associated. I ran a total of seven stepwise regressions 

looking at the extent to which cooperative success or interaction quality predicts variance in 

the four subscales. Due to the broad age range at DCW6, I controlled for age at DCW6 in the 

regression analyses. Gender was also added as a control as previous research has found 

gender differences in later behavioural outcomes. For the PPRT, I also controlled for peer’s 

interaction quality as the behaviour of the peer may influence the target child’s behaviour. 

Cooperative Success, Interaction Quality, and Hyperactivity 

The preliminary results showed that latency to success and affiliation in the CR2T, 

affiliation in the PPRT, and antagonism on the CR1T assessed at 36 months of age were 

associated with hyperactivity problems at 53 months of age. Therefore, I ran three stepwise 
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regressions to look at the extent to which cooperative success or interaction quality, or both 

predicts variance in hyperactivity problems after controlling for gender and age at DCW6. 

For the PPRT, recognising that the peer’s behaviour was likely to influence on the target 

child’s behaviour, peer’s affiliative behaviour was included in the model in the first step with 

the target child’s gender and age as controls. 

Table 11 shows the results of the regression between cooperative success (i.e., latency 

to success) and affiliation in the CR2T and hyperactivity. In Model 1, the R2 value of .04 

revealed that gender and age at DCW6 explained 4% of the variance in hyperactivity, F(2, 

106) = 2.38, p = .098. In Model 2, the R2 value of .09 revealed that gender, age at DCW6, 

latency to success and affiliation in CR2T explained 9% of the variance in hyperactivity, F(4, 

104) = 2.57, p = .042. The ∆R2 value of .05 revealed a 5% change in the variance of Model 1 

and Model 2, ∆F(2, 104) = 2.68, p = .073. While Model 2 reached statistical significance, 

only gender and affiliation reached statistical significance as individual predictors of 

hyperactivity. The results of the final model suggest that for children who showed some 

affiliation, the parent’s report of their child’s hyperactivity decreased by .41 units. The results 

also revealed for females, the parent's report of their child’s hyperactivity decreased by .43 

units. Together, this regression revealed that, after controlling for gender and age at DCW6, 

children who displayed affiliation towards an experimenter during the CR2T at 36 months of 

age were more likely to show lower levels of hyperactivity at 53 months of age, as reported 

by their parents, than were children who did not display any affiliation on the same task at the 

same age. 

Table 11 

Hierarchical Regression Examining the Predictive Role of Cooperative Ability (Measured as 

Latency to Success) and Affiliation During the Child-Experimenter Complementary Roles 2 
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Task at 36 Months on Children’s Hyperactivity at 53 Months When Controlling for Gender 

and Age at DCW6 

Predictors and 

Steps 

B  SE β t 95% Cl R2 ∆R2 

     
LL UL 

  

Model 1 
      

.04 .04 

Constant 3.60*** .87 
 

4.15 1.88 5.31 
  

Gender -.46* .22 -.20* -2.14 -.89 -.03 
  

Age at 

DCW6 

.01 .02 .05 .50 -.02 .04 
  

Model 2 
      

.09 .05+ 

Constant 4.49*** .94 
 

4.79 2.63 6.35 
  

Gender -.43* .22 -.19* -2.00 -.86 -.00 
  

Age at 

DCW6 

.01 .02 .04 .42 -.02 -.04 
  

Latency -.11 .11 -.10 -1.04 -.33 .10 
  

Affiliation -.41+ .22 -.18+ -1.91 -.85 .02 
  

Note. LL = Lower Limit, UL = Upper Limit. DCW6 = Data Collection Wave 6. 

+ p < .08. * p < .05. *** p < .001. 

Table 12 shows the results of the regression between affiliation in the PPRT and 

hyperactivity. In Model 1, the R2 value of .08 revealed that gender, age at DCW6 and peer 

affiliation explained 8% of the variance in hyperactivity, F(3, 71) = 1.92, p = .135. In Model 

2, the R2 value of .15 revealed that gender, age at DCW6, peer affiliation and child’s 

affiliation in PPRT explained 15% of the variance in hyperactivity, F(4, 70) = 3.03, p = .023. 

The ∆R2 value of .07 revealed a 7% change in the variance of Model 1 and Model 2, ∆F(1, 

70) = 5.99, p = .017. While Model 2 reached statistical significance, only gender and child’s 

affiliation reached statistical significance as individual predictors of hyperactivity. The results 

of the final model suggest that for children who showed some affiliation towards their peer 

during the PPRT, the parent’s report of children’s hyperactivity increased by .58 units. The 
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results also revealed for females, the parent’s report of children’s hyperactivity decreased by 

.45 units. Together, this regression revealed that, after controlling for gender, age at DCW6, 

and their peer’s affiliation, children who displayed affiliation towards a peer during the PPRT 

at 36 months of age were more likely to show higher levels of hyperactivity at 53 months of 

age, as reported by their parents, than were children who did not display any affiliation on the 

same task at the same age. 

Table 12 

Hierarchical Regression Examining the Predictive Role of Affiliation During the Peer 

Parallel Roles Task at 36 Months on Children’s Hyperactivity at 53 Months When 

Controlling for Gender, Age at DCW6 and Peer Affiliation 

Predictors and 

Steps 

B  SE β t 95% Cl R2 ∆R2 

     
LL UL 

  

Model 1 
      

.08 .08 

Constant 3.17** 1.08 
 

2.94 1.02 5.31 
  

Gender -.47+ .26 -.21+ -1.80 -.99 .05 
  

Age at DCW6 .00 .02 .03 .23 -.03 .04 
  

Peer 

affiliation 

.32 .21 .18 1.57 -.09 .74 
  

Model 2 
      

.15 .07* 

Constant 3.82** 1.08 
 

3.55 1.68 5.96 
  

Gender -.45+ .25 -.20+ -1.80 -.96 .05 
  

Age at DCW6 -.02 .02 -10 -.80 -.05 .02 
  

Peer 

affiliation 

-.06 .26 -.04 -.25 -.57 .45 
  

Affiliation .58* .24 .38* 2.45 .11 1.06 
  

Note. LL = Lower Limit, UL = Upper Limit. DCW6 = Data Collection Wave 6. 

+ p < .08. * p < .05. ** p < .01. 
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Table 13 shows the results of the regression between antagonism in the CR1T and 

hyperactivity. In Model 1, the R2 value of .04 revealed that gender and age at DCW6 

explained 4% of the variance in hyperactivity, F(2, 93) = 2.09, p = .130. In Model 2, the R2 

value of .11 revealed that gender, age at DCW6, and antagonism in CR1T explained 11% of 

the variance in hyperactivity, F(3, 92) = 3.76, p = .014. The ∆R2 value of .07 revealed a 7% 

change in the variance of Model 1 and Model 2, ∆F(1, 92) = 6.83, p = .010. While Model 2 

reached statistical significance, only antagonism reached statistical significance as an 

individual predictor of hyperactivity. The results of the final model suggest that for children 

who showed some antagonism, parent’s report of children’s hyperactivity increased by .60 

units. Together, this regression revealed that, after controlling for gender and age at DCW6, 

children who displayed antagonism towards an experimenter during the CR1T at 36 months 

of age were more likely to show higher levels of hyperactivity at 53 months of age, as 

reported by their parent, than were children who did not display any antagonism on the same 

task at the same age. 

Table 13 

Hierarchical Regression Examining the Predictive Role of Affiliation During the Child-

Experimenter Complementary Roles 1 Task at 36 Months on Children’s Hyperactivity at 53 

Months When Controlling for Gender and Age at DCW6  

Predictors and 

Steps 

B  SE β t 95% Cl R2 ∆R2 

     
LL UL 

  

Model 1 
      

.04 .04 

Constant 3.60*** .93 
 

3.89 1.76 5.43 
  

Gender -.46* .23 -.20* -2.01 -.92 -.00 
  

Age at DCW6 .01 .02 .05 .47 -.03 .04 
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Predictors and 

Steps 

B  SE β t 95% Cl R2 ∆R2 

     
LL UL 

  

Model 2 
      

.11 .07* 

Constant 2.77** .95 
 

2.91 .88 4.66 
  

Gender -.39 .23 -.17 -1.71 -.84 .06 
  

Age at DCW6 .01 .02 .03 .33 -.03 .04 
  

Antagonism .60* .23 .26* 2.61 .15 1.06 
  

Note. LL = Lower Limit, UL = Upper Limit. DCW6 = Data Collection Wave 6. 

+ p < .08. * p < .05. *** p < .001. 

Interaction Quality and Conduct Problems  

The preliminary results showed that affiliation in the PPRT and antagonism on the 

CR1T assessed at 36 months of age were associated with conduct problems at 53 months of 

age. Therefore, I ran two stepwise regressions to look at the extent to which interaction 

quality predicts variance in conduct problems after controlling for gender and age at DCW6. 

For the PPRT, as the peer’s behaviour was likely to influence the target child’s behaviour, 

peer’s affiliative behaviour during the PPRT was included in the models in the first step with 

the target child’s gender and age as controls. 

Table 14 shows the results of the regression between affiliation in the PPRT and 

conduct problems. In Model 1, the R2 value of .03 revealed that gender, age at DCW6 and 

peer affiliation explained 3% of the variance in conduct problems, F(3, 71) = .73, p = .539. In 

Model 2, the R2 value of .13 revealed that gender, age at DCW6, peer affiliation and child’s 

affiliation in PPRT explained 13% of the variance in conduct problems, F(4, 70) = 2.65, p = 

.040. The ∆R2 value of .10 revealed a 10% change in the variance of Model 1 and Model 2, 

∆F(1, 70) = 8.19, p = .006. While Model 2 reached statistical significance, only age at DCW6 

and child’s affiliation reached statistical significance as individual predictors of conduct 
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problems. The results of the final model suggest that for every unit increase in affiliation, 

children’s ratings of conduct problems increased by .55 units, as rated by their parent. The 

results also revealed for every unit increase in age at DCW6, the parent’s report of their 

child’s conduct problems decreased by .03 units, as rated by their parent. Together, this 

regression revealed that, after controlling for gender, age at DCW6, and their peer’s 

affiliation, children who displayed affiliation towards a peer during the PPRT at 36 months of 

age were more likely to show higher levels of conduct problems at 53 months of age, as 

reported by their parent, than were children who did not display any affiliation on the same 

task at the same age. 

Table 14 

Hierarchical Regression Examining the Predictive Role of Affiliation During the Peer 

Parallel Roles Task at 36 Months on Children’s Conduct Problems at 53 Months When 

Controlling for Gender, Age at DCW6, and Peer Affiliation 

Predictors and 

Steps 

B  SE β t 95% Cl R2 ∆R2 

     
LL UL 

  

Model 1 
      

.03 .03 

Constant 3.23*** .88 
 

3.67 1.48 4.99 
  

Gender -.17 .21 -.09 -.78 -.59 .26 
  

Age at DCW6 -.01 .02 -.10 -.86 -.04 .02 
  

Peer affiliation .17 .17 .12 .99 -.17 .51 
  

Model 2 
      

.13 .10** 

Constant 3.85*** .87 
 

4.44 2.12 5.58 
  

Gender -.15 .20 -.08 -.75 -.56 .25 
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Predictors and 

Steps 

B  SE β t 95% Cl R2 ∆R2 

     
LL UL 

  

Age at DCW6 -.03* .02 -.25* -2.01 -.06 .00 
  

Peer affiliation -.20 .21 -.14 -.97 -.61 .21 
  

Affiliation .55** .19 .44** 2.86 .17 .93 
  

Note. LL = Lower Limit, UL = Upper Limit. DCW6 = Data Collection Wave 6. 

* p < .05. ** p< .01. *** p < .001. 

Table 15 shows the results of the regression between antagonism in the CR1T and 

conduct problems. In Model 1, the R2 value of .02 revealed that gender and age at DCW6 

explained 2% of the variance in conduct problems, F(2, 93) = .78, p = .460. In Model 2, the 

R2 value of .06 revealed that gender, age at DCW6, and antagonism in CR1T explained 6% of 

the variance in conduct problems, F(3, 92) = 2.06, p = .111. The ∆R2 value of .05 revealed a 

5% change in the variance of Model 1 and Model 2, ∆F(1, 92) = 4.56, p = .035. While Model 

2 did not reach statistical significance, antagonism reached statistical significance as an 

individual predictor of conduct problems. The results of the final model suggest that for 

children who showed some antagonism, the parent’s report of children’s conduct problems 

increased by .40 units. Together, this regression revealed that, after controlling for gender and 

age at DCW6, children who displayed antagonism towards an experimenter during the CR1T 

at 36 months of age were more likely to show higher levels of conduct problems at 53 months 

of age, as reported by their parents, than were children who did not display any antagonism 

on the same task at the same age. 

Table 15 
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Hierarchical Regression Examining the Predictive Role of Antagonism During the Child-

Experimenter Complementary Roles 1 Task at 36 Months on Conduct Problems at 53 Months 

when Controlling for Gender and Age 

Predictors and 

Steps 

B  SE β t 95% Cl R2 ∆R2 

     
LL UL 

  

Model 1 
      

.02 .02 

Constant 3.46*** .75 
 

4.61 1.97 4.95 
  

Gender -.17 .19 -.09 -.88 -.54 .21 
  

Age at DCW6 -.01 .01 -.09 -.86 -.04 .02 
  

Model 2 
      

.06 .05* 

Constant 2.90*** .78 
 

3.71 1.35 4.45 
  

Gender -.11 .19 -.06 -.61 -.48 .26 
  

Age at DCW6 -.01 .01 -.10 -1.00 -.04 .01 
  

Antagonism .40* .19 .22* 2.14 .03 .78 
  

Note. LL = Lower Limit, UL = Upper Limit. DCW6 = Data Collection Wave 6. 

* p < .05. *** p < .001. 

Interaction Quality and Emotional Problems 

The preliminary results showed that antagonism in the PRT assessed at 36 months of 

age was associated with emotional problems at 53 months of age. Therefore, I ran a stepwise 

regression to look at the extent to which antagonism predicts variance in emotional problems 

after controlling for gender and age at DCW6 (Table 16). In Model 1, the R2 value of .003 

revealed that gender and age at DCW6 explained .3% of the variance in emotional problems, 

F(2, 113) = .20, p = .823. In Model 2, the R2 value of .03 revealed that gender, age at DCW6, 

and antagonism in PRT explained 3% of the variance in emotional problems, F(3, 112) = 

1.29, p = .281. The ∆R2 value of .03 revealed a 3% change in the variance of Model 1 and 

Model 2, ∆F(1, 112) = 3.47, p = .065. While Model 1 and 2 did not reach statistical 

significance, antagonism reached statistical significance as an individual predictor of 
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emotional problems. The results of the final model suggest that for children who showed 

some antagonism, the parent’s report of children’s emotional problems decreased by .48 

units. Together, this regression revealed that, after controlling for gender and age at DCW6, 

children who displayed antagonism towards an experimenter during the PRT at 36 months of 

age were more likely to show lower levels of emotional problems at 53 months of age, as 

reported by their parents, than were children who did not display any antagonism on the same 

task at the same age. 

Table 16 

Hierarchical Regression Examining the Predictive Role of Antagonism During the Child-

Experimenter Parallel Roles Task at 36 Months on Emotional Problems at 53 Months when 

Controlling for Gender and Age 

Predictors and 

Steps 

B  SE β t 95% Cl R2 ∆R2 

     
LL UL 

  

Model 1 
      

.003 .003 

Constant 2.32* .93 
 

2.50 .48 4.16 
  

Gender -.00 .23 -.00 -.01 -.46 .46 
  

Age at DCW6 .01 .02 .06 .63 -.02 .04 
  

Model 2 
      

.03 .03+ 

Constant 3.16** 1.02 
 

3.09 1.13 5.19 
  

Gender -.07 .23 -.03 -.28 -.53 .40 
  

Age at DCW6 .01 .02 .05 .48 -.02 .04 
  

Antagonism -.48+ .26 -.18+ -1.86 -.98 .03 
  

Note. LL = Lower Limit, UL = Upper Limit. DCW6 = Data Collection Wave 6. 

+ p < .08. * p < .05. ** p < .01. 

Interaction Quality and Prosocial Behaviour  



PROSOCIAL BEHAVIOUR PREDICT CHILDREN’S SOCIO-EMOTIONAL AND 

BEHAVIOURAL OUTCOMES   64 
 

 

The preliminary results showed that antagonism in the CR1T assessed at 36 months of 

age was associated with prosocial behaviour at 53 months of age. Therefore, I ran a stepwise 

regression to look at the extent to which antagonism predicts variance in prosocial behaviour 

after controlling for gender and age at DCW6 (Table 17). In Model 1, the R2 value of .05 

revealed that gender and age at DCW6 explained 5% of the variance in prosocial behaviour, 

F(2, 96) = 2.46, p = .091. In Model 2, the R2 value of .10 revealed that gender, age at DCW6, 

and antagonism in CR1T explained 10% of the variance in prosocial behaviour, F(3, 95) = 

3.44, p = .020. The ∆R2 value of .05 revealed a 5% change in the variance of Model 1 and 

Model 2, ∆F(1, 95) = 5.19 p = .025. Model 2 reached statistical significance. However, only 

antagonism reached statistical significance as an individual predictor of prosocial behaviour. 

The results of the final model suggest that for children who showed some antagonism, the 

children’s ratings prosocial behaviour decreased by .39 units, as rated by parents. Together, 

this regression revealed that, after controlling for gender and age at DCW6, children who 

displayed antagonism towards an experimenter during the CR1T at 36 months of age were 

more likely to show lower levels of prosocial behaviour at 53 months of age, as reported by 

their parents, than were children who did not display any antagonism on the same task at the 

same age. 

Table 17 

Hierarchical Regression Examining the Predictive Role of Antagonism During the Child-

Experimenter Complementary Roles 1 Task at 36 Months on Prosocial Behaviour at 53 

Months when Controlling for Gender and Age 

Predictors and 

Steps 

B  SE β t 95% Cl R2 ∆R2 

     
LL UL 

  

Model 1 
      

.05 .05 

Constant 3.95*** .67 
 

5.86 2.61 5.29 
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Predictors and 

Steps 

B  SE β t 95% Cl R2 ∆R2 

     
LL UL 

  

Gender .31+ .17 .18+ 1.82 -.03 .64 
  

Age at DCW6 .0 .01 .12 1.20 -.01 .04 
  

Model 2 
      

.10 .05* 

Constant 4.48*** .70 
 

6.41 3.09 5.87 
  

Gender .26 .17 .15 1.54 -.07 .59 
  

Age at DCW6 .02 .01 .13 1.36 -.01 .04 
  

Antagonism -.39* .17 -.22* -2.28 -.72 -.05 
  

Note. LL = Lower Limit, UL = Upper Limit. DCW6 = Data Collection Wave 6. 

+ p < .08. * p < .05. *** p < .001. 

Summary 

In summary, there were seven key associations between our measures of cooperation 

and four of the SDQ subscales (i.e., hyperactivity, conduct, emotional problems and prosocial 

behaviour). The results revealed that affiliation in the CR2T at 36 months negatively 

predicted hyperactivity problems, while affiliation in the PPRT at 36 months positively 

predicted hyperactivity problems at 53 months. Antagonism in the CR1T at 36 months also 

positively predicted hyperactivity problems at 53 months. The results also revealed that 

antagonism in the PRT negatively predicted emotional problems, while antagonism in the 

CR1T negatively predicted prosocial behaviour. Table 18 presents all the results found in our 

analyses, both preliminary and focal.    

Table 18 

Summary Table of the Cooperation Preliminary and Focal Analyses 

Predictors SDQ Subscale 

 
Conduct Hyperactivity Emotional Peer Prosocial 

Gender FNS FS FNS FNS FNS 
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Predictors SDQ Subscale 

 
Conduct Hyperactivity Emotional Peer Prosocial 

Age at DCW6 -FS FNS FNS FNS FNS 

Latency 
     

PRT X X X X X 

CR1T X X X X X 

CR2T X -P/FNS X X X 

PPRT X X X X X 

Affiliation 
     

PRT X X X X X 

CR1T X X X X X 

CR2T X -P/FS X X X 

PPRT X +P/FS X X X 

Antagonism 
     

PRT X X -P/FS X X 

CR1T +P/FS +P/FS X X -P/FS 

CR2T X X X X X 

PPRT X X X X X 

Note. X = Preliminary result not statistically significant, P = Preliminary result statistically 

significant (p <.08). FS = Focal result statistically significant (p <.08), FNS = Focal result not 

statistically significant. + = positive association, - = negative association. 

Chapter 5: Results: Is Helping Ability or Empathy at 36 Months Associated with Later 

Behavioural Outcomes at 53 Months? 

A similar analytical plan was followed in this chapter, as was followed in chapter 4. 

The descriptive statistics are presented first, followed by the preliminary analyses, which 

were used to identify the predictor and outcome variables to be included in the focal 
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regression analyses. Thus, the first set of analyses examined direct associations between the 

measures of helping (i.e., helping score and empathy) and the five indicators of children’s 

socioemotional and behavioural functioning. Associations between children’s helping scores 

and SDQ were explored using Spearman’s correlations, while associations between empathy 

and SDQ were examined using Mann-Whitney. Next, associations between helping score and 

empathy were examined using Mann-Whitney. Lastly, I present the focal regression analyses 

with gender, age or peer interaction quality (only for PPRT) as controls. For the preliminary 

analyses, a liberal significance level (p < .08) was used to determine which associations to 

follow-up in the focal analyses, for which, significance was assessed as p < .05 and marginal 

significance was assessed as p < .08. All analyses were done using SPSS statistics 28. 

Descriptive Statistics 

Examination of the raw data showed that empathy scores in response to the first cue 

in all nine helping trials had restricted ranges. As a result, empathy was recoded into a 

binomial categorical variable for each trial (0 = none, 1 = at least some). Examination of 

children’s helping scores revealed a good range, and thus, these scores were not recoded. 

Table 19 shows the descriptive statistics for all helping variables, it shows frequency for 

empathy, and the means, standard deviations (SD), range, and sample size for helping score. 

Examination of Table 19 shows that children helped the most in the out of reach trial (M = 

2.40, SD =1.11) and the least in the altruistic sad trial (M = .57, SD = .62). There were 

differences between the helping tasks identified in prior work (Gibhardt et al., 2022), 

therefore the helping scores and empathy was not averaged across tasks. Examination of 

Table 19 also shows that children were more likely to show empathy in the empathic sad, 

altruistic sad and altruistic frustration trials and the least likely to show empathy in the out of 

reach trial.  

The descriptive statistics for SDQ are shown in Table 9 in Chapter 4. 
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Table 19 

Descriptive Statistics for Helping Score and Empathy 

Measures Helping Empathy 
 

n Mean SD Min Max Freq. (%) 

Instrumental tasks 
      

Out of reach 169 2.40 1.11 .00 3.00 0 = 158 (99.4) 

1 = 1 (.6) 

Interrupted goal 167 2.31 1.15 .00 3.00 0 = 163 (97.0) 

1 = 5 (3.0) 

Missing piece 162 1.98 1.31 .00 3.00 0 = 158 (95.2) 

1 = 8 (4.8) 

Empathic tasks 
      

Frustration 161 2.26 1.00 .00 3.00 0 = 128 (63.5) 

1 = 32 (36.5) 

Cold 167 1.39 1.00 .00 3.00 0 = 139 (88.5) 

1 = 18 (11.5) 

Sad 162 1.45 1.06 .00 3.00 0 = 94 (63.5) 

1 = 54 (36.5) 

Altruistic tasks 
      

Frustration 163 1.22 .85 .00 3.00 0 = 107 (69.9) 

1 = 46 (30.1) 

Cold 107 1.79 1.17 .00 3.00 0 = 85 (78.7) 

1 = 23 (21.3) 

Sad 129 .57 .62 .00 3.00 0 = 58 (55.8) 

1 = 46 (44.2) 

Note. 0 = None, 1 = At least some. Freq. = Frequency. % = Percent of sample. n is different 

for the helping and empathy tasks due to coding differences (i.e., in some cases view of 

child’s helping score may be obstructed, in others, view of child’s empathic concern may be 

obstructed). 

Preliminary Analysis 

Helping score and SDQ 

Spearman correlations between helping score and the SDQ subscales revealed 

significant weak negative correlations between the interrupted goal trial and emotional and 
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peer problems, rs(104) = -.20, p = .041, rs(104) = -.19, p = .053, respectively. The results 

also revealed significant weak positive correlations between prosocial behaviour and helping 

score in the empathic cold trial, rs(106) = .21, p = .035, and in the empathic frustration trial, 

rs(101) = .20, p = .038 (Table 20). The results also revealed marginally significant weak 

positive associations between hyperactivity and helping score in the empathic sad trial, 

rs(102) = .19, p = .051, and between conduct problems and helping in the altruistic frustration 

trial, rs(102) = .18, p = .070 (Table 20). 
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Table 20 

Correlations (Spearman’s) Between Helping Score at 36 Months and the SDQ Subscales at 53 Months 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Instrumental trials 
              

1. Out of reach - 
             

2. Interrupted goal .30*** - 
            

3. Missing piece .07 .31*** - 
           

Empathic trials 
              

4. Frustration .30*** .20* .02 - 
          

5. Cold .44*** .16* .13 .27** - 
         

6. Sad .32*** .21** -.00 .33*** .39*** - 
        

Altruistic trials 
              

7. Frustration .31** .22** .10 .50*** .34*** .33*** - 
       

8. Cold .31** .32** .6 .42*** 49*** .40*** .43*** - 
      

9. Sad .21* .10 .05 .13 .27** .38*** .34*** .33** - 
     

SDQ 
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Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

10. Conduct .10 -.03 .13 -.04 .10 .15 .18+ .12 .18 - 
    

11. Hyperactivity -.02 .07 .08 -.15 .08 .19+ .01 .03 .16 .52*** - 
   

12. Emotional -.14 -.20* .15 -.05 -.04 -.03 -.09 -.04 .10 .38*** .22* - 
  

13. Peer .03 -.19+ .06 -.08 -.05 .07 -.11 .07 .03 .36*** .24** .52*** - 
 

14. Prosocial .07 .14 -.07 .20* .21* -.04 .11 .13 .03 -.46*** -.36*** -.20* -.44*** - 

Note. + p < .08. * p < .05. ** p< .01. *** p < .001. 



PROSOCIAL BEHAVIOUR PREDICT CHILDREN’S SOCIO-EMOTIONAL AND 

BEHAVIOURAL OUTCOMES   72 
 

 

Children’s Demonstrated Empathy and SDQ  

Mann-Whitney tests revealed two significant associations between empathy and the 

SDQ subscales on the instrumental task trials. First, children who showed at least some 

empathy during the interrupted goal trial at 36 months had significantly lower mean ranks on 

prosocial behaviour at 53 months than children who did not show empathy, U(NNone = 103, 

NSome = 3) = 35.00, p = .016 (Figure 7). Second, children who showed empathy in the missing 

piece trial at 36 months had significantly higher mean ranks on prosocial behaviour at 53 

months than children who did not show empathy, U(NNone = 100, NSome = 5) = 407.00, p = 

.018 (Figure 7). Tests between empathy in the out of reach trial and SDQ were not conducted 

as there were no children in the at least some category for empathy.  

Figure 7 

Mean Ranks of Associations Between Empathy and SDQ Subscales in the Instrumental Trials 

 

Note. N = No empathy, E = Empathy. 

*p <.05. 

Mann Whitney tests revealed only one statistically significant association between 

children’s empathy at 36 months and SDQ scores at 53 months on the empathic trial. 
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Children who showed at least some empathy in the empathic cold trial at 36 months had 

significantly higher mean ranks on prosocial behaviour at 53 months than children who did 

not show empathy, U(NNone = 83, NSome = 14) = 848.00, p = .006 (Figure 8). For the empathic 

sad and frustration trials, there were no statistically significant associations between 

children’s empathy at 36 months and parents’ report of children’s functioning in any of the 

five SDQ subscales (conduct, hyperactivity, emotional, prosocial, and peer) at 53 months.  

Figure 8 

Mean Ranks of Associations Between Empathy and SDQ Subscales in the Empathic Trials 

 

Note. N = No empathy, E = Empathy. 

**p <.01.  

Mann-Whitney tests revealed several significant associations between children’s 
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.071, U(NNone = 53, NSome = 12) = 433.00, p = .051, and U(NNone = 53, NSome = 12) = 427.00, p 
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in the altruistic cold trial had significantly lower mean ranks on prosocial behaviour than 

children who did not show empathy, U(NNone = 53, NSome = 12) = 193.50, p = .029 (Figure 9). 

Children who showed empathy in the altruistic sad trial had significantly higher mean ranks 

on emotional problems than children who did not show empathy, U(NNone = 35, NSome = 26 = 

637.00, p = .008 (Figure 9). However, for the altruistic frustration trial, there were no 

statistically significant associations between children’s empathy in the altruistic frustration 

trial at 36 months and parents’ report of children’s functioning in any of the five SDQ 

subscales (conduct, hyperactivity, emotional, prosocial, and peer) at 53 months. 

Figure 9 

Mean Ranks of Associations Between Empathy and SDQ Subscales in the Altruistic Trials 

 

Note. N = No empathy, E = Empathy. 

+p <.08. *p <.05. **p <.01. 

Children’s Helping Scores and Demonstrated Empathy 
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on helping than children who did not show empathy, U(NNone = 142, NSome = 8) = 364.00, p = 

.050 (Figure 10). For the interrupted goal and out of reach trials, there were no statistically 

significant associations between children’s helping and demonstrated empathy at 36 months. 

Figure 10 

Mean Ranks of Associations Between Children’s Helping Scores and Demonstrated Empathy 

on the Instrumental Trials 

 

Note. *p <.05.  
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empathic sad trial, there was no statistically significant association between helping score and 

demonstrated empathy (Figure 11). 

Figure 11 

Mean Ranks of Associations Between Children’s Helping Scores and Demonstrated Empathy 

on the Empathic Trials 

 

Note. *p <.05.   

Mann-Whitney tests revealed two statistically significant associations between 

children’s helping scores and demonstrated empathy on the altruistic trials. First, children 

who showed at least some empathy in the altruistic sad trial had significantly higher mean 

ranks on helping than children who did not show empathy, U(NNone = 50, NSome = 42) = 

1277.00, p = .044 (Figure 12). Second, children who showed at least some empathy in the 

altruistic frustration trial had marginally significant higher mean ranks on helping than 

children who did not show empathy, U(NNone = 96, NSome = 39) = 2217.00, p = .055 (Figure 

12). For the altruistic cold trial, there was no statistically significant association between 

helping score and demonstrated empathy at 36 months (Figure 12). 
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Figure 12 

Mean Ranks of Associations Between Children’s Helping Scores and Demonstrated Empathy 

on the Altruistic Trials 

 

Note. +p <.08. *p <.05.   
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was associated with hyperactivity, emotional, peer problems and prosocial behaviour. 

Empathy during the altruistic sad trial was associated with emotional problems at 53 months. 

Empathy during the interrupted goal, missing piece, and empathic cold trials was associated 

with prosocial behaviour. Third, the results also revealed five statistically significant 

associations between helping score and empathy, helping score and empathy were associated 

in the missing piece, empathic frustration, empathic cold, altruistic frustration and altruistic 

sad trials.   

Focal Analyses 

The preliminary results showed that there were associations between either children’s 

helping score or their demonstrated empathy on several of the trials at 36 months of age and 

all five of the SDQ sub-scales when children were 53 months: hyperactivity, conduct, 

emotional, peer problems and prosocial behaviour. Therefore, I ran 13 stepwise regressions 

looking at the extent to which helping behaviour or empathy or the interaction between the 

two predicted variance in the SDQ subscales when controlling for age at DCW6 and gender. 

Gender was added as a control as previous research had shown gender differences in 

prosocial behaviour and later behavioural outcomes. Age at DCW6 was added as a control 

due to the broad age range at this data collection wave (45- to 75-month-olds). Only nine of 

the regression analyses were statistically significant (p < .08), which are presented below. For 

the other four regression analyses, both the model and the predictors were not statistically 

significant, so they are not presented.  

Children’s Helping Score and Hyperactivity  

The preliminary results showed that children’s helping score in the empathic sad trial 

assessed at 36 months of age was associated with hyperactivity problems at 53 months of age. 

Therefore, I ran a stepwise regression looking at the extent to which children’s helping score 
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in the empathic sad trial at 36 months predicted variance in hyperactivity problems after 

controlling for gender and age at DCW6.  

Table 21 shows the results of the regression between children’s helping score in the 

empathic sad trial and hyperactivity problems when controlling for gender and age at DCW6. 

In Model 1, the R2 value of .04 revealed that gender and age at DCW6 explained 4% of the 

variance in hyperactivity problems, F(2, 99) = 2.22, p = .114. In Model 2, the R2 value of .07 

revealed that gender, age at DCW6, and helping score in empathic sad trial explained 7% of 

the variance in hyperactivity problems, F(3, 98) = 3.50, p = .018. The ∆R2 value of .05 

revealed a 5% change in the variance of Model 1 and Model 2, ∆F(1, 98) = 5.84, p = .017. 

While Model 2 reached statistical significance, only gender and helping score during the 

empathic sad trial reached statistical significance as predictors of hyperactivity problems. The 

results of the final model suggest that for every unit increase in children’s helping score, 

children’s ratings of hyperactivity increased by.25 units, as rated by parents. The results also 

revealed that females were rated as .49 units lower for hyperactivity problems at 53 months 

than males. Together, this regression revealed that, after controlling for gender and age at 

DCW6, children who helped the experimenter faster (i.e., higher helping score) during the 

empathic sad trial at 36 months of age were more likely to show higher levels of 

hyperactivity problems at 53 months of age, as reported by their parents, than were children 

who helped slower (i.e., lower helping score) on the same task at the same age. 

Table 21 

Hierarchical Regression Examining the Predictive Role of Helping score during the 

Empathic Sad Trial at 36 Months on Hyperactivity when Controlling for Gender and Age at 

DCW6 
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Predictors and Steps B SE β t 95% 

Cl 

R2 ∆R2 

     
LL UL 

  

Model 1 
      

.04 .04 

Constant 3.60*** .90 
 

4.01 1.82 5.38 
  

Gender -.46* .22 -.20* -2.07 -.91 -.02 
  

Age at DCW6 .01 .02 .05 .49 -.02 .04 
  

Model 2 
      

.10* .05 

Constant 3.47*** .88 
 

3.96 1.73 5.22 
  

Gender -.49* .22 -.22* -2.24 -.93 -.06 
  

Age at DCW6 .00 .02 .02 .25 -.03 .03 
  

Helping Score .25* .10 .23* 2.42 .05 .46 
  

Note. LL = lower limit, UL = upper limit.  

* p < .05. *** p < .001. 

Children’s Helping Score and Conduct Problems  

The preliminary results showed that children’s helping score in the altruistic 

frustration trial assessed at 36 months of age was associated with conduct problems at 53 

months of age. Therefore, I ran a stepwise regression looking at the extent to which 

children’s helping score in the altruistic frustration trial at 36 months predicted variance in 

conduct problems after controlling for gender and age at DCW6.  

Table 22 shows the results of the regression between children’s helping score in the 

altruistic frustration trial and conduct problems when controlling for gender and age at 

DCW6. In Model 1, the R2 value of .02 revealed that gender and age at DCW6 explained 2% 

of the variance in conduct problems, F(2, 99) = .83, p = .437. In Model 2, the R2 value of .06 

revealed that gender, age at DCW6, and helping score in altruistic frustration trial explained 

6% of the variance in conduct problems, F(3, 98) = 2.03, p = .115. The ∆R2 value of .04 
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revealed a 4% change in the variance of Model 1 and Model 2, ∆F(1, 98) = 4.35, p = .040. 

Although both Model 1 and Model 2 did not reach statistical significance, helping score 

during the altruistic frustration trial reached statistical significance as an individual predictor 

of conduct problems. The results of the final model suggest that for every unit increase in 

children’s helping score, children’s ratings of conduct problems increased by.22 units, as 

rated by parents. Together, this regression revealed that, after controlling for gender and age 

at DCW6, children who helped the experimenter faster (i.e., higher helping score) during the 

altruistic frustration trial at 36 months of age were more likely to show higher levels of 

conduct problems at 53 months of age, as reported by their parents, than were children who 

helped slower (i.e., lower helping score) on the same task at the same age. 

Table 22 

Hierarchical Regression Examining the Predictive Role of Helping score during the 

Altruistic Frustration Trial at 36 Months on Conduct Problems when Controlling for Gender 

and Age at DCW6 

Predictors and Steps B  SE β t 95% 

Cl 

R2 ∆R2 

     
LL UL 

  

Model 1 
      

.02 .02 

Constant 3.46*** .73 
 

4.75 2.01 4.90 
  

Gender -.17 .18 -.09 -.91 -.53 .20 
  

Age at DCW6 -.01 .01 -.09 -.88 -.04 .01 
  

Model 2 
      

.06 .04 

Constant 3.39*** .72 
 

4.73 1.97 4.81 
  

Gender -.20 .18 -.11 -1.14 -.56 .15 
  

Age at DCW6 -.01 .01 -.11 -1.11 -.04 .01 
  

Helping Score .22* .11 .21* 2.09 .01 .43 
  

Note. LL = Lower Limit, UL = Upper Limit.  
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* p < .05. *** p < .001. 

Children’s Helping Score, Demonstrated Empathy and Emotional Problems  

The preliminary results revealed two significant associations between children’s 

helping behaviour (i.e., helping score and empathy) at 36 months and emotional problems at 

53 months. First, children’s helping score in the interrupted goal trial assessed at 36 months 

of age was associated with emotional problems at 53 months of age. Second, children’s 

empathy towards the experimenter during the altruistic sad trial assessed at 36 months of age 

was associated with emotional problems at 53 months of age. Therefore, I ran two stepwise 

regressions looking at the extent to which children’s helping score in the interrupted goal trial 

or empathy in the altruistic sad trial at 36 months predicted variance in emotional problems 

after controlling for gender and age at DCW6.  

Table 23 shows the results of the regression between children’s helping score in the 

interrupted goal trial and emotional problems when controlling for gender and age at DCW6. 

In Model 1, the R2 value of .003 revealed that gender and age at DCW6 explained .3% of the 

variance in emotional problems, F(2, 101) = .18, p = .840. In Model 2, the R2 value of .05 

revealed that gender, age at DCW6, and helping score in interrupted goal trial explained 5% 

of the variance in emotional problems, F(3, 100) = 1.89, p = .137. The ∆R2 value of .05 

revealed a 5% change in the variance of Model 1 and Model 2, ∆F(1, 100) = 5.30, p = .023. 

Although both Model 1 and Model 2 did not reach statistical significance, helping score 

during the interrupted goal trial reached statistical significance as an individual predictor of 

emotional problems. The results of the final model suggest that for every unit increase in 

children’s helping score, children’s emotional problems decreased by.25 units, as reported by 

parents. Together, this regression revealed that, after controlling for gender and age at 

DCW6, children who helped the experimenter faster (i.e., higher helping score) during the 

interrupted goal trial at 36 months of age were more likely to show lower levels of emotional 



PROSOCIAL BEHAVIOUR PREDICT CHILDREN’S SOCIO-EMOTIONAL AND 

BEHAVIOURAL OUTCOMES   83 
 

 

problems at 53 months of age, as reported by their parents, than were children who helped 

slower (i.e., lower helping score) on the same task at the same age. 

Table 23 

Hierarchical Regression Examining the Predictive Role of Helping score during the 

Interrupted Goal Trial at 36 Months on Emotional Problems when Controlling for Gender 

and Age at DCW6 

Predictors and Steps B  SE β t 95% 

Cl 

R2 ∆R2 

     
LL UL 

  

Model 1 
      

.003 .003 

Constant 2.32* .98 
 

2.36 .37 4.27 
  

Gender -.00 .25 -.00 -.01 -.49 .49 
  

Age at DCW6 .01 .02 .06 .59 -.02 .04 
  

Model 2 
      

.05 .05 

Constant 2.44* .96 
 

2.53 .53 4.35 
  

Gender .05 .24 .02 .21 -.43 .53 
  

Age at DCW6 .02 .02 .10 1.00 -.02 .05 
  

Helping Score -.25* .11 -.23* -2.30 -.46 -.03 
  

Note. LL = Lower Limit, UL = Upper Limit.  

* p < .05. 

Table 24 shows the results of the regression between children’s demonstrated 

empathy during the altruistic sad trial and emotional problems when controlling for gender 

and age at DCW6. In Model 1, the R2 value of .003 revealed that gender and age at DCW6 

explained .3% of the variance in emotional problems, F(2, 58) = .10, p = .905. In Model 2, 

the R2 value of .11 revealed that gender, age at DCW6, and children’s empathy during the 

altruistic sad trial explained 11% of the variance in emotional problems, F(3, 57) = 2.34, p = 

.083. The ∆R2 value of .06 revealed a 6% change in the variance of Model 1 and Model 2, 
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∆F(1, 57) = 6.80, p = .012. Although both Model 1 and Model 2 did not reach statistical 

significance, children’s demonstrated empathy during the altruistic sad trial reached statistical 

significance as an individual predictor of emotional problems. The results of the final model 

suggest that for children who showed at least some empathy, children’s ratings of emotional 

problems increased by .81 units, as rated by parents. Together, this regression revealed that, 

after controlling for gender and age at DCW6, children who displayed empathy towards an 

experimenter during the altruistic sad trial at 36 months of age were more likely to show 

higher levels of emotional problems at 53 months of age, as reported by their parents, than 

were children who did not display any empathy on the same task at the same age. 

Table 24 

Hierarchical Regression Examining the Predictive Role of Children’s Empathy during the 

Altruistic Sad Trial at 36 Months on Emotional Problems when Controlling for Gender and 

Age at DCW6 

Predictors and Steps B  SE β t 95% Cl R2 ∆R2 

     
LL UL 

  

Model 1 
      

.003 .003 

Constant 2.32+ 1.30 
 

1.79 -.27 4.91 
  

Gender -.00 .32 -.00 -.00 -.65 .65 
  

Age at DCW6 .01 .02 .06 .45 -.04 .06 
  

Model 2 
      

.11 .11 

Constant .86 1.36 
 

.63 -1.86 3.58 
  

Gender -.03 .31 -.01 -.10 -.65 .59 
  

Age at DCW6 .02 .02 .10 .75 -.03 .06 
  

Empathy .81* .31 .33* 2.61 .19 1.44 
  

Note. LL = Lower Limit, UL = Upper Limit.  
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+ p < .08. * p < .05. 

 In summary, these regressions revealed that, after controlling for gender and age at 

DCW6, children who helped the experimenter faster (i.e., higher helping score) during the 

interrupted goal trial at 36 months of age were more likely to show lower levels of emotional 

problems at 53 months of age, as reported by their parents, than were children who helped 

slower (i.e., lower helping score). In contrast, children who displayed empathy towards an 

experimenter during the altruistic sad trial at 36 months of age were more likely to show 

higher levels of emotional problems at 53 months of age, as reported by their parents, than 

were children who did not display any empathy. 

Children’s Helping Score, Demonstrated Empathy and Prosocial Behaviour  

The preliminary results revealed six significant associations between children’s 

helping behaviour (i.e., helping score and empathy) at 36 months and prosocial behaviour at 

53 months. Firstly, both children’s helping scores and demonstrated empathy during the 

empathic cold trial was associated with prosocial behaviour at 53 months of age. Secondly, 

children’s helping scores during the empathic frustration trial was associated with prosocial 

behaviour at 53 months of age. Thirdly, children’s empathy towards the experimenter during 

the interrupted goal, missing piece, and altruistic cold trials assessed at 36 months of age 

were associated with prosocial behaviour at 53 months of age. Therefore, I ran five stepwise 

regressions looking at the extent to which children’s helping score or empathy, or both 

assessed at 36 months, predicted variance in prosocial behaviour after controlling for gender 

and age at DCW6.  

Table 25 shows the results of the regression between children’s helping score and 

demonstrated empathy during the empathic cold trial and prosocial behaviour when 

controlling for gender and age at DCW6. In Model 1, the R2 value of .05 revealed that gender 

and age at DCW6 explained 5% of the variance in prosocial behaviour, F(2, 94) = 2.41, p = 
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.095. In Model 2, the R2 value of .13 revealed that gender, age at DCW6, helping score, and 

empathy during the empathic cold trial explained 13% of the variance in prosocial behaviour, 

F(4, 92) = 3.30, p = .014. In Model 3, the R2 value of .13 revealed that gender, age at DCW6, 

helping score, and empathy during the empathic cold trial explained 13% of the variance in 

prosocial behaviour, F(5, 91) = 2.65, p = .028. The ∆R2 value of .08 revealed a 8% change in 

the variance of Model 1 and Model 2, ∆F(2, 92) = 4.04, p = .021. The ∆R2 value of .00 

revealed a 0% change in the variance of Model 2 and Model 3, ∆F(, 91) = .17, p = .685.  

Although both Model 2 and Model 3 reached statistical significance, only children’s empathy 

(Model 2) during the empathic cold trial reached statistical significance as an individual 

predictor of prosocial behaviour. The results of the final model suggest that for children who 

showed empathy, the parent’s report of children’s prosocial behaviour increased by .60 units. 

Together, this regression revealed that, after controlling for gender and age at DCW6, 

children who showed empathy towards the experimenter during the empathic cold trial at 36 

months of age were more likely to show higher levels of prosocial behaviour at 53 months of 

age, as reported by their parents, than were children who did not show empathy on the same 

task at the same age. 

Table 25 

Hierarchical Regression Examining the Predictive Role of Helping score and Empathy, and 

their interaction during the Empathic Cold Trial at 36 Months on Prosocial Behaviour when 

Controlling for Gender and Age at DCW6 

Predictors and Steps B  SE β t 95% Cl R2 ∆R2 

     
LL UL 

  

Model 1 
      

.05 .05 

Constant 3.95*** .68 
 

5.80 2.60 5.30 
  

Gender .31+ .17 .18+ 1.80 -.03 .65 
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Predictors and Steps B  SE β t 95% Cl R2 ∆R2 
     

LL UL 
  

Age at DCW6 .01 .01 .12 1.19 -.01 .04 
  

Model 2 
      

.13* .08 

Constant 3.36*** .70 
 

4.81 1.97 4.75 
  

Gender .28 .17 .16 1.66 -.06 .61 
  

Age at DCW6 .01 .01 .09 .92 -.01 .03 
  

Helping .11 .09 .12 1.23 -.06 .27 
  

Empathy .60* .26 .23* 2.28 .08 1.13 
  

Model 3 
      

.13* .00 

Constant 3.01** 1.11 
 

2.72 .81 5.21 
  

Gender .28 .17 .17 1.67 -.05 .61 
  

Age at DCW6 .01 .01 .09 .89 -.01 .03 
  

Helping .29 .45 .34 .63 -.62 1.19 
  

Empathy .93 .85 .35 1.10 -.75 2.61 
  

Helping score x 

Empathy 

-.16 .39 -.27 -.41 -.94 .62 
  

Note. LL = Lower Limit, UL = Upper Limit. Helping score x Empathy = Interaction. 

+ p < .08. * p < .05. ** p < .01. *** p < .001. 

Table 26 shows the results of the regression between children’s helping score during 

the empathic frustration trial and prosocial behaviour when controlling for gender and age at 

DCW6. In Model 1, the R2 value of .05 revealed that gender and age at DCW6 explained 5% 

of the variance in prosocial behaviour, F(2, 101) = 2.59, p = .080. In Model 2, the R2 value of 

.09 revealed that gender, age at DCW6, and empathy during the empathic frustration trial 

explained 9% of the variance in prosocial behaviour, F(3, 100) = 3.13, p = .029. The ∆R2 

value of .04 revealed a 4% change in the variance of Model 1 and Model 2, ∆F(1, 100) = 

4.05, p = .047. Although both Model 1 and Model 2 reached statistical significance, only 

children’s helping score during the empathic frustration trial reached statistical significance 
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as an individual predictor of prosocial behaviour. The results of the final model suggest that 

for every unit increase in children’s helping score, the parent’s ratings of their child’s 

prosocial behaviour increased by.16 units. Together, this regression revealed that, after 

controlling for gender and age at DCW6, children who helped the experimenter faster (i.e., 

higher helping score) during the empathic frustration trial at 36 months of age were more 

likely to show higher levels of prosocial behaviour at 53 months of age, as reported by their 

parents, than were children who helped slower (i.e., lower helping score) on the same task at 

the same age. 

Table 26 

Hierarchical Regression Examining the Predictive Role of Empathy during the Empathic 

Frustration Trial at 36 Months on Prosocial Behaviour when Controlling for Gender and 

Age at DCW6 

Predictors and Steps B  SE β t 95% 

Cl 

R2 ∆R2 

     
LL UL 

  

Model 1 
      

.05+ .05 

Constant 3.95*** .66 
 

6.01 2.65 5.26 
  

Gender .31+ .16 .18+ 1.87 -.02 .63 
  

Age at DCW6 .01 .01 .12 1.23 -.01 .04 
  

Model 2 
      

.09* .04 

Constant 3.71*** .66 
 

5.63 2.40 5.02 
  

Gender .26 .16 .15 1.56 -.07 .58 
  

Age at DCW6 .01 .01 .11 1.16 -.01 .04 
  

Helping Score .16* .08 .20* 2.01 .00 .33 
  

Note. LL = Lower Limit, UL = Upper Limit.  

+ p < .08. * p < .05. *** p < .001. 

Table 27 shows the results of the regression between children’s demonstrated 

empathy during the interrupted goal trial and prosocial behaviour when controlling for gender 
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and age at DCW6. In Model 1, the R2 value of .05 revealed that gender and age at DCW6 

explained 5% of the variance in prosocial behaviour, F(2, 103) = 2.64, p = .076. In Model 2, 

the R2 value of .11 revealed that gender, age at DCW6, and empathy during the interrupted 

goal trial explained 11% of the variance in prosocial behaviour, F(3, 102) = 4.38, p = .006. 

The ∆R2 value of .07 revealed a 7% change in the variance of Model 1 and Model 2, ∆F(1, 

102) = 7.52, p = .007. Although both Model 1 and Model 2 reached statistical significance, 

only children’s empathy during the interrupted goal trial reached statistical significance as an 

individual predictor of prosocial behaviour. The results of the final model suggest that for 

children who showed empathy, the parent’s report of children’s prosocial behaviour 

decreased by 1.27 units. Together, this regression revealed that, after controlling for gender 

and age at DCW6, children who showed empathy towards the experimenter during the 

interrupted goal trial at 36 months of age were more likely to show lower levels of prosocial 

behaviour at 53 months of age, as reported by their parents, than were children who did not 

show empathy on the same task at the same age. 

Table 27 

Hierarchical Regression Examining the Predictive Role of Empathy during the Interrupted 

Goal Trial at 36 Months on Prosocial Behaviour when Controlling for Gender and Age at 

DCW6 

Predictors and Steps B  SE β t 95% Cl R2 ∆R2 

     
LL UL 

  

Model 1 
      

.05+ .05 

Constant 3.95*** .65 
 

6.07 2.66 5.24 
  

Gender .31+ .16 .18+ 1.88 -.02 .63 
  

Age at DCW6 .01 .01 .12 1.24 -.01 .04 
  

Model 2 
      

.11** .07 
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Predictors and Steps B  SE β t 95% Cl R2 ∆R2 

     
LL UL 

  

Constant 5.19*** .78 
 

6.69 3.65 6.73 
  

Gender .29+ .16 .17+ 1.84 -.02 .60 
  

Age at DCW6 .02 .01 .14 1.44 -.01 .04 
  

Empathy -1.27** .46 -.26** -2.74 -2.19 -.35 
  

Note. LL = Lower Limit, UL = Upper Limit.  

+ p < .08. ** p < .01. *** p < .001. 

Table 28 shows the results of the regression between children’s demonstrated 

empathy during the missing piece trial and prosocial behaviour when controlling for gender 

and age at DCW6. In Model 1, the R2 value of .05 revealed that gender and age at DCW6 

explained 5% of the variance in prosocial behaviour, F(2, 102) = 2.62, p = .078. In Model 2, 

the R2 value of .09 revealed that gender, age at DCW6, and empathy during the missing piece 

trial explained 11% of the variance in prosocial behaviour, F(3, 101) = 3.43, p = .020. The 

∆R2 value of .04 revealed a 4% change in the variance of Model 1 and Model 2, ∆F(1, 101) = 

4.86, p = .030. Although both Model 1 and Model 2 reached statistical significance, only 

children’s empathy during the missing piece trial reached statistical significance as an 

individual predictor of prosocial behaviour. The results of the final model suggest that for 

children who showed empathy, the parent’s report of children’s prosocial behaviour increased 

by .83 units. Together, this regression revealed that, after controlling for gender and age at 

DCW6, children who showed empathy towards the experimenter during the missing piece 

trial at 36 months of age were more likely to show higher levels of prosocial behaviour at 53 

months of age, as reported by their parents, than were children who did not show empathy on 

the same task at the same age. 

Table 28 
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Hierarchical Regression Examining the Predictive Role of Empathy during the Missing Piece 

Trial at 36 Months on Prosocial Behaviour when Controlling for Gender and Age at DCW6 

Predictors and Steps B  SE β t 95% Cl R2 ∆R2 

     
LL UL 

  

Model 1 
      

.05+ .05 

Constant 3.95*** .65 
 

6.04 2.65 5.25 
  

Gender .31+ .16 .18+ 1.87 -.02 .63 
  

Age at DCW6 .01 .01 .12 1.23 -.01 .04 
  

Model 2 
      

.09* .04 

Constant 3.17*** .73 
 

4.33 1.72 4.63 
  

Gender .29+ .16 .17+ 1.77 -.03 .60 
  

Age at DCW6 .01 .01 .11 1.16 -.01 .04 
  

Empathy .83* .38 .21* 2.20 .08 1.57 
  

Note. LL = Lower Limit, UL = Upper Limit.  

+ p < .08. * p < .05. *** p < .001. 

Table 29 shows the results of the regression between children’s demonstrated 

empathy during the altruistic cold trial and prosocial behaviour when controlling for gender 

and age at DCW6. In Model 1, the R2 value of .05 revealed that gender and age at DCW6 

explained 5% of the variance in prosocial behaviour, F(2, 63) = 1.62, p = .207. In Model 2, 

the R2 value of .13 revealed that gender, age at DCW6, and empathy during the altruistic cold 

trial explained 13% of the variance in prosocial behaviour, F(3, 62) = 2.98, p = .038. The ∆R2 

value of .08 revealed a 8% change in the variance of Model 1 and Model 2, ∆F(1, 62) = 5.48, 

p = .023. Although Model 2 reached statistical significance, only children’s empathy during 

the altruistic cold trial reached statistical significance as an individual predictor of prosocial 

behaviour. The results of the final model suggest that for children who showed empathy, the 

parent’s report of children’s prosocial behaviour decreased by .58 units. Together, this 
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regression revealed that, after controlling for gender and age at DCW6, children who showed 

empathy towards the experimenter during the altruistic cold trial at 36 months of age were 

more likely to show lower levels of prosocial behaviour at 53 months of age, as reported by 

their parents, than were children who did not show empathy on the same task at the same age. 

Table 29 

Hierarchical Regression Examining the Predictive Role of Empathy during the Altruistic 

Cold Trial at 36 Months on Prosocial Behaviour when Controlling for Gender and Age at 

DCW6 

Predictors and Steps B  SE β t 95% Cl R2 ∆R2 
     

LL UL 
  

Model 1 
      

.05 .05 

Constant 3.95*** .83 
 

4.75 2.29 5.61 
  

Gender .31 .21 .18 1.47 -.11 .72 
  

Age at DCW6 .01 .02 .12 .97 -.02 .04 
  

Model 2 
      

.13* .08 

Constant 4.82*** .89 
 

5.44 3.05 6.60 
  

Gender .35 .20 .21 1.73 -.05 .75 
  

Age at DCW6 .01 .01 .08 .69 -.02 .04 
  

Empathy -.58* .25 -.28* -2.34 -1.07 -.08 
  

Note. LL = Lower Limit, UL = Upper Limit.  

* p < .05. *** p < .001. 

In summary, these regressions revealed that, after controlling for gender and age at 

DCW6, children who helped the experimenter faster (i.e., higher helping score) during the 

empathic frustration trial at 36 months of age were more likely to show higher levels of 

prosocial behaviour at 53 months of age, as reported by their parents, than were children who 

helped slower (i.e., lower helping score). Children who displayed empathy towards an 

experimenter during the missing piece or empathic cold trials at 36 months of age were more 
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likely to show higher levels of prosocial behaviour at 53 months of age, as reported by their 

parents, than were children who did not display any empathy. Whereas children who 

displayed empathy towards an experimenter during the interrupted goal or altruistic cold 

trials at 36 months of age were more likely to show lower levels of prosocial behaviour at 53 

months of age, as reported by their parents, than were children who did not display any 

empathy. 

Summary 

Taken together, the focal analyses revealed nine key associations between our 

measures of helping (i.e., helping score and empathy) assessed at 36 months and later 

behavioural outcomes assessed at 53 months (Table 30). Firstly, the results revealed only one 

statistically significant association between latency to success and hyperactivity problems. 

That is, helping score in the empathic sad trial at 36 months was associated with hyperactivity 

problems at 53 months. Secondly, the results revealed one statistically significant association 

between helping and conduct problems, that is, helping score in the altruistic frustration trial 

at 36 months was associated with conduct problems at 53 months. Thirdly, the results 

revealed two statistically significant associations between our measures of helping and later 

emotional problems. Helping score in the interrupted goal trial was negatively associated 

with emotional problems, while empathy during the altruistic sad trial was positively 

associated with emotional problems. Fourth, the results revealed five associations between 

our measures of helping and prosocial behaviour. Helping score in the empathic frustration 

trial was positively associated with prosocial behaviour. Children’s demonstrated empathy 

during the missing piece and empathic cold trials were positively associated with prosocial 

behaviour. In contrast, empathy during the interrupted goal and altruistic cold trials was 

negatively associated with prosocial behaviour at 53 months. Table 30 shows the summary 

for the preliminary and focal analyses.  
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Table 30 

Summary Table of the Helping Preliminary and Focal Analyses 

Predictors SDQ Subscale 

 
Conduct Hyperactivity Emotional Peer Prosocial 

Gender FNS -FS FNS FNS +FS 

Age at DCW6 FNS FNS FNS FNS FNS 

Helping score 
     

Out of reach X X X X X 

Interrupted goal X X -P/FS -P/FNS X 

Missing piece X X X X X 

E Frustration X X X X +P/FS 

E Cold X X X X +P/FNS 

E Sad X +P/FS X X X 

A Frustration +P/FS X X X X 

A Cold  X X X X X 

A Sad X X X X X 

Empathy 
     

Out of reach X X X X X 

Interrupted goal X X X X -P/FS 

Missing piece X X X X +P/FS 

E Frustration X X X X X 

E Cold X X X X +P/FS 

E Sad X X X X X 

A Frustration X X X X X 

A Cold  X +P/FNS +P/FNS +P/FNS -P/FS 

A Sad X X +P/FS X X 

Interaction 
     

E Cold 
    

-P/FNS 
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Note. X = Preliminary result not statistically significant, P = Preliminary result statistically 

significant (p <.08). FS = Focal result statistically significant (p <.08), FNS = Focal result not 

statistically significant. + = positive association, - = negative association. 

Chapter 6: Results: Follow-up Analyses Controlling for Temperament 

 Upon consideration of the results presented in Chapters 4 and 5, I became interested 

in conducting a preliminary investigation of the role that a child’s personality might play in 

shaping these associations. Fortunately, parents were asked to report on their child’s 

temperament at 36 months (DCW5), and thus, I decided to include children’s temperament 

on the three main temperament factors to see if the key effects still hold when the 

temperament factors are entered. Only the statistically significant results will be presented. 

Temperament was assessed using the short form of the Early Childhood Behaviour 

Questionnaire (ECBQ) (Putnam et al., 2006). It is a 107-item parent-report questionnaire with 

questions that fall into 18 subscales: activity level, attention focusing, fear, frustration, high 

intensity pleasure, low intensity pleasure, perceptual sensitivity, positive anticipation, 

sadness, soothability, affiliation/cuddliness, discomfort, impulsivity, inhibitory control, 

shyness, attention shifting, motor activation and sociability. The scores on each subscale are 

then averaged into three temperament factors: surgency (α = .17), negative affectivity (α = 

.41), and regulation (α = -.21). Surgency refers to high activity levels, high intensity pleasure, 

impulsivity, and positive anticipation. Negative affectivity captures a child’s negative 

emotions and includes frustration, sadness, fear, discomfort, and shyness. 

Regulation/Effortful control includes low intensity pleasure, soothability, cuddliness, 

inhibitory control and attention control (Putnam et al., 2006).  

Cooperation 

Temperament and Hyperactivity 
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There were three key results found in our focal analyses of associations between 

cooperative behaviour (i.e., latency to success or interaction quality) and hyperactivity. First, 

children who displayed affiliation towards an experimenter during the CR2T at 36 months of 

age were more likely to show lower levels of hyperactivity at 53 months of age, as reported 

by their parents, than were children who did not display any affiliation during the CR2T. 

Second, children who displayed affiliation towards a peer during the PPRT at 36 months of 

age were more likely to show higher levels of hyperactivity at 53 months of age, as reported 

by their parents, than were children who did not display any affiliation during the PPRT. 

Third, children who displayed antagonism towards an experimenter during the CR1T at 36 

months of age were more likely to show higher levels of hyperactivity at 53 months of age, as 

reported by their parents, than were children who did not display any antagonism during the 

CR1T. Therefore, I reran these regressions controlling for temperament. Due to power issues, 

the regressions were run separately with each temperamental trait (i.e., surgency, negative 

affectivity, and regulation), resulting in nine regressions.   

The results revealed that when the temperament traits surgency and regulation were 

added to the model, all three of our main effects still held. Temperament at 36 months did not 

significantly predict hyperactivity at 53 months. However, our predictors of cooperative 

behaviour (i.e., latency to success and interaction quality) assessed at 36 months continued to 

significantly predict hyperactivity at 53 months when controlling for gender, age at DCW6, 

and temperament (surgency and regulation).  

The results revealed that when negative affectivity was added to the models, all three 

of our main effects still held. Temperament at 36 months did not significantly predict 

hyperactivity at 53 months, but our predictors of cooperative behaviour (i.e, latency to 

success and interaction quality) assessed at 36 months continued to significantly predict 

hyperactivity at 53 months when controlling for gender, age at DCW6, and temperament 
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(surgency and regulation). However, for the association between antagonism in the CR1T and 

hyperactivity, both temperament and antagonism at 36 months significantly predicted 

hyperactivity at 53 months (Table 31). Table 31 shows the results of the regression between 

antagonism in the CR1T and hyperactivity. In Model 1, the R2 value of .08 revealed that 

gender, age at DCW6 and negative affectivity explained 8% of the variance in hyperactivity 

problems, F(3, 100) = 2.72, p = .049. In Model 2, the R2 value of .13 revealed that gender, 

age at DCW6, negative affectivity, latency to success and affiliation during the CR2T 

explained 13% of the variance in hyperactivity problems, F(5, 98) = 2.83, p = .020. The ∆R2 

value of .05 revealed a 5% change in the variance of Model 1 and Model 2, ∆F(2, 98) = 2.85, 

p = .063. Both Model 1 and Model 2 reached statistical significance. Gender, negative 

affectivity, and affiliation also reached statistical significance as predictors of hyperactivity 

problems. The results of the final model suggest that females were rated .47 units lower on 

hyperactivity problems, as reported by parents. For every unit increase in negative affectivity, 

children’s ratings of hyperactivity problems increased by .02 units. Also, for children who 

showed affiliation, the parent’s report of children’s hyperactivity problems decreased by .46 

units. Together, this regression revealed that, after controlling for gender, age at DCW6, and 

negative affectivity, the main effect remained, affiliation in the CR2T at 36 months continued 

to significantly negatively predict hyperactivity problems at 53 months.  

Table 31 

Hierarchical Regression Examining the Predictive Role of Cooperative Ability (Measured as 

Latency to Success) and Affiliation during the Child-Experimenter Complementary Roles 2 

task at 36 Months on Hyperactivity Problems at 53 Months when Controlling for Gender, 

Age at DCW6, and Negative Affectivity 

Predictors and Steps B  SE β t 95% 

Cl 

R2 ∆R2 
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LL UL 

  

Model 1 
      

.08 .08* 

Constant 3.60*** .88 
 

4.10 1.86 5.34 
  

Gender -.50* .22 -.22* -2.25 -.93 -.06 
  

Age at P6 .01 .02 .04 .45 -.02 .04 
  

Negative Affectivity .02+ .01 .18+ 1.87 -.00 .04 
  

Model 2 
      

.13 .05+ 

Constant 4.52*** .95 
 

4.78 2.65 6.40 
  

Gender -.47* .22 -.21* -2.16 -.91 -.04 
  

Age at P6 .01 .02 .03 .36 -.03 .04 
  

Negative Affectivity .02* .01 .19* 2.01 .00 .04 
  

Latency -.09 .11 -.08 -.81 -.31 .13 
  

Affiliation -.46* .22 -.20* -2.09 -.90 -.02 
  

Note. LL = Lower Limit, UL = Upper Limit.  

 + p < .08. * p < .05. *** p < .001. 

All together, these results showed that even after controlling for temperament, our 

predictors of cooperation assessed at 36 months continued to predict parent’s report of 

children’s hyperactivity problems at 53 months. 

Temperament and Conduct Problems 

There were two key results found in our focal analyses of associations between 

interaction quality (i.e., affiliation and antagonism) and conduct problems. First, children who 

displayed affiliation towards a peer during the PPRT at 36 months of age were more likely to 

show higher levels of conduct problems at 53 months of age, as reported by their parents, 

than were children who did not display any affiliation during the PPRT. Second, children 

who displayed antagonism towards an experimenter during the CR1T at 36 months of age 

were more likely to show higher levels of conduct problems at 53 months of age, as reported 

by their parents, than were children who did not display any antagonism during the CR1T. 
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Therefore, I reran these regressions controlling for temperament. Due to power issues, the 

regressions separately with each temperamental trait (i.e., surgency, negative affectivity, and 

regulation), resulting in six regressions.   

Surgency. The results revealed that when surgency was added to the models, both of 

our main effects still held. However, surgency also significantly predicted conduct problems. 

Table 32 shows the results of the regression between affiliation in the PPRT and conduct 

problems. In Model 1, the R2 value of .08 revealed that gender, age at DCW6, peer affiliation 

and surgency explained 8% of the variance in conduct problems, F(4, 70) = 1.53, p = .204. In 

Model 2, the R2 value of .17 revealed that gender, age at DCW6, peer affiliation, surgency, 

and affiliation during the PPRT explained 17% of the variance in conduct problems, F(5, 69) 

= 2.89, p = .020. The ∆R2 value of .09 revealed a 9% change in the variance of Model 1 and 

Model 2, ∆F(1, 69) = 7.76, p = .007. Although Model 2 reached statistical significance, only 

age at DCW6, surgency, and affiliation reached statistical significance as predictors of 

conduct problems. The results of the final model suggest that for every unit increase in age at 

DCW6, the parent’s rating of children’s conduct problems decreased by .03 units. For every 

unit increase in surgency, children’s ratings of conduct problems increased by .62 units. Also, 

for children who showed affiliation, the parent’s report of children’s conduct problems 

increased by .53 units. Together, this regression revealed that, after controlling for gender, 

age at DCW6, peer affiliation, and surgency, the main effect remained, affiliation in the 

PPRT at 36 months continued to significantly positively predict conduct problems at 53 

months. 

Table 32 

Hierarchical Regression Examining the Predictive Role of Affiliation during the Peer 

Parallel Roles Task at 36 Months on Conduct Problems at 53 Months when Controlling for 

Gender, Age at DCW6, and Surgency 
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Predictors and Steps B  SE β t 95% 

Cl 

R2 ∆R2 

     
LL UL 

  

Model 1 
      

.08 .08 

Constant .34 1.72 
 

.20 -3.09 3.76 
  

Gender -.15 .21 -.08 -.72 -.57 .27 
  

Age at P6 -.01 .02 -.09 -.80 -.04 .02 
  

Peer affiliation .13 .17 .09 .76 -.21 .46 
  

Surgency .68+ .35 .23+ 1.96 -.01 1.36 
  

Model 2 
      

.17 .09** 

Constant 1.18 1.67 
 

.71 -2.14 4.50 
  

Gender -.14 .20 -.08 -.69 -.54 .26 
  

Age at P6 -.03+ .02 -.23+ -1.92 -.06 .00 
  

Peer affiliation -.22 .20 -.15 -1.09 -.63 .18 
  

Surgency .62+ .33 .21+ 1.87 -.04 1.27 
  

Affiliation .53** .19 .43** 2.79 .15 .90 
  

Note. LL = Lower Limit, UL = Upper Limit.   

+ p < .08. ** p < .01.  

Table 33 shows the results of the regression between antagonism in the CR1T and 

conduct problems. In Model 1, the R2 value of .07 revealed that gender, age at DCW6, and 

surgency explained 7% of the variance in conduct problems, F(3, 92) = 2.40, p = .073. In 

Model 2, the R2 value of .12 revealed that gender, age at DCW6, surgency, and antagonism 

during the CR1T explained 12% of the variance in conduct problems, F(4, 91) = 3.22, p = 

.016. The ∆R2 value of .05 revealed a 5% change in the variance of Model 1 and Model 2, 

∆F(1, 91) = 5.35, p = .023. Although both Model 1 and Model 2 reached statistical 

significance, only surgency and antagonism reached statistical significance as predictors of 

conduct problems. The results of the final model suggest that for every unit increase in 

surgency, children’s ratings of conduct problems increased by .74 units. Also, for children 
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who showed antagonism, parent’s report of children’s conduct problems increased by .43 

units. Together, this regression revealed that, after controlling for gender, age at DCW6, and 

surgency, the main effect remained, antagonism in the CR1T at 36 months continued to 

significantly, positively predict conduct problems at 53 months. 

Table 33 

Hierarchical Regression Examining the Predictive Role of Antagonism during the 

Experimenter-Child Complementary Roles 1 Task at 36 Months on Conduct Problems at 53 

Months when Controlling for Gender, Age at DCW6, and Surgency 

Predictors and Steps B  SE β t 95% Cl R2 ∆R2 
     

LL UL 
  

Model 1 
      

.07 .07+ 

Constant .36 1.50 
 

.24 -.2.62 3.35 
  

Gender -.15 .18 -.08 -.81 -.51 .22 
  

Age at P6 -.01 .01 -.08 -.81 -.04 .02 
  

Surgency .71* .30 .24* 2.36 .11 1.30 
  

Model 2 
      

.12 .05* 

Constant -.36 1.50 
 

-.24 -3.35 2.62 
  

Gender -.09 .18 -.05 -.52 -.45 .27 
  

Age at P6 -.01 .01 -.09 -.96 -.04 .01 
  

Surgency .74* .29 .25* 2.52 .16 1.32 
  

Antagonism .43* .18 .23* 2.31 .06 .79 
  

Note. LL = Lower Limit, UL = Upper Limit.  

 + p < .08. * p < .05.  

Negative Affectivity. The results revealed that when negative affectivity was added 

to the models, both of our main effects still held. However, negative affectivity also 

significantly predicted conduct problems. Table 34 shows the results of the regression 

between affiliation in the PPRT and conduct problems when controlling for negative 

affectivity. In Model 1, the R2 value of .17 revealed that gender, age at DCW6, peer 
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affiliation and negative affectivity explained 17% of the variance in conduct problems, F(4, 

70) = 3.60, p = .010. In Model 2, the R2 value of .25 revealed that gender, age at DCW6, peer 

affiliation, negative affectivity, and affiliation during the PPRT explained 25% of the 

variance in conduct problems, F(5, 69) = 4.50, p = .001. The ∆R2 value of .08 revealed a 8% 

change in the variance of Model 1 and Model 2, ∆F(1, 69) = 6.87, p = .011. Although both 

Model 1 and Model 2 reached statistical significance, only age at DCW6, negative affectivity, 

and affiliation reached statistical significance as predictors of conduct problems. The results 

of the final model suggest that for every unit increase in age at DCW6, the parent’s ratings of 

their child’s of conduct problems decreased by .03 units. For every unit increase in negative 

affectivity, children’s ratings of conduct problems increased by .03 units. Also, for children 

who showed affiliation, the parent’s report of children’s conduct problems increased by .48 

units. Together, this regression revealed that, after controlling for gender, age at DCW6, peer 

affiliation, and negative affectivity, the main effect remained, affiliation in the PPRT at 36 

months continued to significantly positively predict conduct problems at 53 months. 

Table 34 

Hierarchical Regression Examining the Predictive Role of Antagonism during the Peer 

Parallel Roles Task at 36 Months on Conduct Problems at 53 Months when Controlling for 

Gender, Age at DCW6, and Negative Affectivity 

Predictors and Steps B  SE β t 95% 

Cl 

R2 ∆R2 

     
LL UL 

  

Model 1 
      

.17 .17* 

Constant 3.29*** .82 
 

4.00 1.65 4.92 
  

Gender -.22 .20 -.12 -1.10 -.62 .18 
  

Age at P6 -.01 .01 -.11 -.99 -.04 .01 
  

Peer affiliation .13 .16 .09 .85 -.18 .45 
  

Negative Affectivity .03** .01 .38** 3.45 .01 .05 
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Predictors and Steps B  SE β t 95% 

Cl 

R2 ∆R2 

     
LL UL 

  

Model 2 
      

.25 .08* 

Constant 3.82*** .81 
 

4.68 2.19 5.44 
  

Gender -.20 .19 -.11 -1.05 -.58 .18 
  

Age at P6 -.03* .02 -.24* -2.03 -.06 -.00 
  

Peer affiliation -.18 .19 -.13 -.93 -.57 .21 
  

Negative Affectivity .03** .01 .34** 3.23 .01 .04 
  

Affiliation .48* .18 .38* 2.62 .11 .84 
  

Note. LL = Lower Limit, UL = Upper Limit.  

* p < .05. ** p < .01. *** p < .001. 

Table 35 shows the results of the regression between antagonism in the CR1T and 

conduct problems when controlling for negative affectivity. In Model 1, the R2 value of .16 

revealed that gender, age at DCW6, and negative affectivity explained 16% of the variance in 

conduct problems, F(3, 92) = 5.94, p = .001. In Model 2, the R2 value of .19 revealed that 

gender, age at DCW6, negative affectivity, and antagonism during the CR1T explained 19% 

of the variance in conduct problems, F(4, 91) = 5.43, p = .001. The ∆R2 value of .03 revealed 

a 3% change in the variance of Model 1 and Model 2, ∆F(1, 91) = 3.43, p = .067. Although 

both Model 1 and Model 2 reached statistical significance, only negative affectivity and 

antagonism reached statistical significance as predictors of conduct problems. The results of 

the final model suggest that for every unit increase in negative affectivity, children’s ratings 

of conduct problems increased by .03 units. Also, for children who showed antagonism, the 

parent’s report of children’s conduct problems increased by .33 units. Together, this 

regression revealed that, after controlling for gender, age at DCW6, and negative affectivity, 

the main effect, although marginal, remained, antagonism in the CR1T at 36 months 

continued to significantly, positively predict conduct problems at 53 months. 

Table 35 
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Hierarchical Regression Examining the Predictive Role of Antagonism during the 

Experimenter-Child Complementary Roles 1 Task at 36 Months on Conduct Problems at 53 

Months when Controlling for Gender, Age at DCW6, and Negative Affectivity 

Predictors and Steps B  SE β t 95% Cl R2 ∆R2 
     

LL UL 
  

Model 1 
      

.16 .16** 

Constant 3.46*** .70 
 

4.97 2.08 4.85 
  

Gender -.22 .18 -.12 -1.25 -.57 .13 
  

Age at P6 -.01 .01 -.10 -1.03 -.04 .01 
  

Negative Affectivity .03*** .01 .38*** 4.00 .01 .04 
  

Model 2 
      

.19 .03+ 

Constant 3.01*** .73 
 

4.13 1.56 4.46 
  

Gender -.17 .17 -.10 -1.00 -.52 .17 
  

Age at P6 -.01 .01 -.11 -1.14 -.04 .01 
  

Negative Affectivity .03*** .01 .36*** 3.82 .01 .04 
  

Antagonism .33+ .18 .18+ 1.85 -.02 .68 
  

Note. LL = Lower Limit, UL = Upper Limit.  

* p < .05. *** p < .001. 

Regulation. The results revealed that when the temperament trait regulation was 

added to the models, both of our main effects still held. However, for the association between 

antagonism in the CR1T at 36 months and conduct problems at 53 months, both regulation 

and antagonism significantly predicted hyperactivity at 53 months (Table 36). Table 36 

shows the results of the regression between antagonism in the CR1T and conduct problems 

when controlling for regulation. In Model 1, the R2 value of .05 revealed that gender, age at 

DCW6, and regulation explained 5% of the variance in conduct problems, F(3, 92) = 1.65, p 

= .183. In Model 2, the R2 value of .11 revealed that gender, age at DCW6, regulation, and 

antagonism during the CR1T explained 11% of the variance in conduct problems, F(4, 91) = 

2.74, p = .034. The ∆R2 value of .06 revealed a 6% change in the variance of Model 1 and 
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Model 2, ∆F(1, 91) = 5.73, p = .019. Although Model 2 reached statistical significance, only 

regulation and antagonism reached statistical significance as predictors of conduct problems. 

The results of the final model suggest that for every unit increase in regulation, children’s 

ratings of conduct problems decreased by .73 units. Also, for children who showed 

antagonism, the parent’s report of children’s conduct problems increased by .45 units. 

Together, this regression revealed that, after controlling for gender, age at DCW6, and 

regulation, the main effect remained, antagonism in the CR1T at 36 months continued to 

significantly, positively predict conduct problems at 53 months. 

Table 36 

Hierarchical Regression Examining the Predictive Role of Antagonism during the 

Experimenter-Child Complementary Roles 1 Task at 36 Months on Conduct Problems at 53 

Months when Controlling for Gender, Age at DCW6, and Regulation 

Predictors and Steps B  SE β t 95% Cl R2 ∆R2 
     

LL UL 
  

Model 1 
      

.05 .05 

Constant 6.07*** 1.61 
 

3.78 2.87 9.26 
  

Gender -.17 .19 -.09 -.89 -.53 .20 
  

Age at P6 -.01 .01 -.11 -1.04 -.04 .01 
  

Regulation -.64+ .35 -.19+ -1.83 -1.33 .05 
  

Model 2 
      

.11 .06* 

Constant 5.81*** 1.57 
 

3.70 2.70 8.93 
  

Gender -.11 .18 -.06 -.59 -.47 .25 
  

Age at P6 -.02 .01 -.12 -1.34 -.04 .01 
  

Regulation -.73* .34 -.21* -2.13 -1.40 -.05 
  

Antagonism .45* .19 .24* 2.39 -.08 .82 
  

Note. LL = Lower Limit, UL = Upper Limit.  

+ p < .08. * p < .05. *** p < .001. 
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All together, these results showed that even after controlling for temperament, our 

predictors of cooperation assessed at 36 months continued to predict parent’s report of 

children’s conduct problems at 53 months. 

Temperament and Emotional Problems 

There was one key result found in our focal analyses of associations between 

interaction quality and emotional problems. Children who displayed antagonism towards an 

experimenter during the PRT at 36 months of age were more likely to show lower levels of 

emotional problems at 53 months of age, as reported by their parents, than were children who 

did not display any antagonism during the PRT. I reran this regression controlling for 

temperament. Due to power issues, I ran the regressions with each temperamental trait (i.e., 

surgency, negative affectivity, and regulation) separately, resulting in three regressions.   

The results revealed that when the temperament traits surgency, negative affectivity 

and regulation were added to the model, our main effect still held. Temperament at 36 

months did not significantly predict emotional problems at 53 months. However, our 

predictors of cooperative behaviour (i.e., antagonism) assessed at 36 months continued to 

significantly negatively predict emotional problems at 53 months when controlling for 

gender, age at DCW6, and temperament.  

Temperament and Prosocial Behaviour 

There was one key result found in our focal analyses of associations between 

interaction quality and prosocial behaviour. Children who displayed antagonism towards an 

experimenter during the CR1T at 36 months of age were more likely to show lower levels of 

prosocial behaviour at 53 months of age, as reported by their parents, than were children who 

did not display any antagonism during the CR1T. I reran this regression controlling for 

temperament. Due to power issues, I ran the regressions with each temperamental trait (i.e., 

surgency, negative affectivity, and regulation) separately, resulting in three regressions.   
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The results revealed that when the temperament traits surgency, negative affectivity 

and regulation were added to the model, our main effect still held. Temperament at 36 

months did not significantly predict prosocial behaviour at 53 months. However, our 

predictors of cooperative behaviour (i.e., antagonism) assessed at 36 months continued to 

significantly negatively predict prosocial behaviour at 53 months when controlling for 

gender, age at DCW6, and temperament.  

Summary 

All together, these results showed that even after controlling for temperament (i.e., 

surgency, negative affectivity, and regulation), our measures of cooperation (i.e., latency to 

success or interaction quality) assessed at 36 months continued to predict parent’s report of 

children’s later behavioural problems at 53 months. 

Helping Behaviour 

Temperament and Hyperactivity 

There was one key result found in our focal analyses of associations between helping 

score and hyperactivity problems. Children who helped the experimenter faster (i.e., higher 

helping score) during the empathic sad trial at 36 months of age were more likely to show 

higher levels of hyperactivity problems at 53 months of age, as reported by their parents, than 

were children who helped slower (i.e., lower helping score) on the same task at the same age. 

I reran this regression controlling for temperament. Due to power issues, I ran the regressions 

with each temperamental trait (i.e., surgency, negative affectivity, and regulation) separately, 

resulting in three regressions.   

The results revealed that when the temperament traits surgency, negative affectivity 

and regulation were added to the models, our main effect still held. Temperament at 36 

months did not significantly predict hyperactivity problems at 53 months. However, helping 
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score assessed at 36 months continued to significantly positively predict hyperactivity 

problems at 53 months when controlling for gender, age at DCW6, and temperament.  

Temperament and Conduct Problems 

There was one key result found in our focal analyses of associations between 

interaction quality and conduct problems. Children who showed empathy during the altruistic 

frustration trial at 36 months of age were more likely to show higher levels of conduct 

problems at 53 months of age, as reported by their parents, than were children who did not 

show empathy on the same task at the same age. I reran this regression controlling for 

temperament. Due to power issues, I ran the regressions with each temperamental trait (i.e., 

surgency, negative affectivity, and regulation) separately, resulting in three regressions.   

Surgency. The results revealed that when surgency was added to the model, our main 

effects still held, but was only marginally significant. However, surgency also significantly 

predicted conduct problems. Table 37 shows the results of the regression between empathy 

during the altruistic frustration trial and conduct problems. In Model 1, the R2 value of .07 

revealed that gender, age at DCW6, and surgency explained 7% of the variance in conduct 

problems, F(3, 98) = 2.56, p = .060. In Model 2, the R2 value of .10 revealed that gender, age 

at DCW6, surgency, and empathy during the altruistic frustration trial explained 10% of the 

variance in conduct problems, F(4, 97) = 2.76, p = .032. The ∆R2 value of .03 revealed a 3% 

change in the variance of Model 1 and Model 2, ∆F(1, 97) = 3.20, p = .077. Although both 

Model 1 and Model 2 reached statistical significance, only surgency and empathy reached 

statistical significance as predictors of conduct problems. The results of the final model 

suggest that for every unit increase in surgency, parent’s ratings of their child’s conduct 

problems increased by .63 units. Also, for children who showed empathy, parent’s report of 

children’s conduct problems increased by .19 units. Together, this regression revealed that, 

after controlling for gender, age at DCW6, and surgency, the main effect remained, empathy 
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during the altruistic frustration trial at 36 months continued to significantly positively predict 

conduct problems at 53 months. 

Table 37 

Hierarchical Regression Examining the Predictive Role of Empathy during the Altruistic 

Frustration Trial at 36 Months on Conduct Problems at 53 Months when Controlling for 

Gender, Age at DCW6, and Surgency 

Predictors and Steps B  SE β t 95% Cl R2 ∆R2 
     

LL UL 
  

Model 1 
      

.07+ .07 

Constant .36 1.46 
 

.25 -2.53 3.25 
  

Gender -.15 .18 -.08 -.84 -.50 .20 
  

Age at DCW6 -.01 .01 -.08 -.83 -.04 .01 
  

Surgency .71* .29 .24* 2.43 .13 1.28 
  

Model 2 
      

.10* .03 

Constant .64 1.45 
 

.44 -2.24 3.51 
  

Gender -.18 .18 -.10 -1.04 -.54 .17 
  

Age at DCW6 -.01 .01 -.10 -1.03 -.04 .01 
  

Surgency .63* .29 .21* 2.18 .06 1.21 
  

Empathy .19+ .11 .18+ 1.79 -.02 .40 
  

Note. + p < .08. * p < .05.  

Negative Affectivity. The results revealed that when negative affectivity was added 

to the models, our main effects was not statistically significant. However, negative affectivity 

significantly predicted conduct problems. Table 38 shows the results of the regression 

between empathy during the altruistic frustration trial and conduct problems when controlling 

for negative affectivity. In Model 1, the R2 value of .16 revealed that gender, age at DCW6, 

and surgency explained 16% of the variance in conduct problems, F(3, 98) = 6.32, p = .001. 

In Model 2, the R2 value of .18 revealed that gender, age at DCW6, negative affectivity, and 
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empathy during the altruistic frustration trial explained 18% of the variance in conduct 

problems, F(4, 97) = 5.40, p = .001. The ∆R2 value of .02 revealed a 2% change in the 

variance of Model 1 and Model 2, ∆F(1, 97) = 2.36, p = .128. Although both Model 1 and 

Model 2 reached statistical significance, only negative affectivity reached statistical 

significance as an individual predictor of conduct problems. The results of the final model 

suggest that for every unit increase in negative affectivity, the parent’s ratings of their child’s 

conduct problems increased by .03 units. Together, this regression revealed that, after 

controlling for gender, age at DCW6, and negative affectivity, the main effect changed, 

empathy during the altruistic frustration trial at 36 months no longer predicted conduct 

problems at 53 months. 

Table 38 

Hierarchical Regression Examining the Predictive Role of Empathy during the Altruistic 

Frustration Trial at 36 Months on Conduct Problems at 53 Months when Controlling for 

Gender, Age at DCW6, and Negative Affectivity 

Predictors and Steps B  SE β t 95% Cl R2 ∆R2 

     
LL UL 

  

Model 1 
      

.16** .16 

Constant 3.46*** .68 
 

5.13 2.12 4.80 
  

Gender -.22 .17 -.12 -1.29 -.55 .12 
  

Age at DCW6 -.01 .01 -.10 -1.06 -.04 .01 
  

Negative Affectivity .03*** .01 .38*** 4.13 .02 .04 
  

Model 2 
      

.18** .02 

Constant 3.42*** .67 
 

5.09 2.08 4.75 
  

Gender -.24 .17 -.13 -1.44 -.58 .09 
  

Age at DCW6 -.01 .01 -.11 -1.22 -.04 .01 
  



PROSOCIAL BEHAVIOUR PREDICT CHILDREN’S SOCIO-EMOTIONAL AND 

BEHAVIOURAL OUTCOMES   111 
 

 

Negative Affectivity .03*** .01 .36*** 3.83 .01 .04 
  

Empathy .16 .10 .15 1.53 -.05 .36 
  

Note. ** p < .01. *** p < .001. 

Regulation. The results revealed that when the temperament trait regulation was 

added to the model, our main effects still held. However, regulation also significantly 

predicted conduct problems. (Table 39). Table 39 shows the results of the regression between 

empathy during the altruistic frustration trial and conduct problems when controlling for 

regulation. In Model 1, the R2 value of .05 revealed that gender, age at DCW6, and regulation 

explained 5% of the variance in conduct problems, F(3, 98) = 1.76, p = .160. In Model 2, the 

R2 value of .09 revealed that gender, age at DCW6, regulation, and empathy during the 

altruistic frustration trial explained 9% of the variance in conduct problems, F(4, 97) = 2.43, 

p = .053. The ∆R2 value of .04 revealed a 4% change in the variance of Model 1 and Model 2, 

∆F(1, 97) = 4.27, p = .041. Although Model 2 reached statistical significance, only regulation 

and empathy reached statistical significance as predictors of conduct problems. The results of 

the final model suggest that for every unit increase in regulation, children’s ratings of conduct 

problems decreased by .62 units. Also, for children who showed empathy, the parent’s report 

of children’s conduct problems increased by .22 units. Together, this regression revealed that, 

after controlling for gender, age at DCW6, and regulation, the main effect remained, empathy 

during the altruistic frustration trial at 36 months continued to significantly positively predict 

conduct problems at 53 months. 

Table 39 

Hierarchical Regression Examining the Predictive Role of Empathy during the Altruistic 

Frustration Trial at 36 Months on Conduct Problems at 53 Months when Controlling for 

Gender, Age at DCW6, and Regulation 

Predictors and Steps B  SE β t 95% Cl R2 ∆R2 
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LL UL 

  

Model 1 
      

.05 .05 

Constant 6.07*** 1.56 
 

3.90 2.98 9.15 
  

Gender -.17 .18 -.09 -.92 -.52 .19 
  

Age at DCW6 -.01 .01 -.11 -1.08 -.04 .01 
  

Regulation -.64+ .34 -.19+ -1.89 -1.31 .03 
  

Model 2 
      

.09+ .04 

Constant 5.93*** 1.53 
 

3.87 2.89 8.97 
  

Gender -.20 .18 -.11 -1.15 -.56 .15 
  

Age at DCW6 -.02 .01 -.13 -1.30 -.04 .01 
  

Regulation -.62+ .33 -.18+ -1.87 -1.28 .04 
  

Empathy .22* .11 .20* 2.07 .01 .42 
  

Note. + p < .08. * p < .05. *** p < .001. 

All together, these results showed that when negative affectivity was added to the 

models, our predictors of helping (i.e., empathy during the altruistic frustration trial) assessed 

at 36 months no longer predicted parent’s report of children’s conduct problems at 53 

months. 

Temperament and Emotional Problems 

There were two key results found in our focal analyses of associations between our 

measure of helping (i.e., helping score and empathy) and emotional problems. First, children 

who helped the experimenter faster (i.e., higher helping score) during the interrupted goal 

trial at 36 months of age were more likely to show lower levels of emotional problems at 53 

months of age, as reported by their parents, than were children who helped slower (i.e., lower 

helping score) on the same task at the same age. Second, children who showed empathy 

during the altruistic sad trial at 36 months of age were more likely to show higher levels of 

emotional problems at 53 months of age, as reported by parents, than were children who did 

not show empathy on the same task at 36 months. I reran these regressions controlling for 
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temperament. Due to power issues, I ran the regressions with each temperamental trait (i.e., 

surgency, negative affectivity, and regulation) separately, resulting in six regressions.   

The results revealed that when the temperament traits surgency, negative affectivity 

and regulation were added to the models, our main effects still held. Temperament at 36 

months did not significantly predict emotional problems at 53 months. However, helping 

score assessed at 36 months continued to significantly negatively predict emotional problems 

at 53 months, and empathy at 36 months continued to significantly positively predict 

emotional problems at 53 months when controlling for gender, age at DCW6, and 

temperament.  

Temperament and Prosocial Behaviour 

There were five key results found in our focal analyses of associations between our 

measures of helping (i.e., helping score and empathy) and prosocial behaviour. Firstly, 

children who helped the experimenter faster (i.e., higher helping score) during the empathic 

frustration trial at 36 months of age were more likely to show higher levels of prosocial 

behaviour at 53 months of age, as reported by their parents, than were children who helped 

slower (i.e., lower helping score) on the same task at the same age. Secondly, children who 

showed empathy during the missing piece and empathic cold trials at 36 months of age were 

more likely to show higher levels of prosocial behaviour at 53 months of age, as reported by 

parents, than were children who did not show empathy on the same tasks at 36 months. 

Thirdly, children who showed empathy during the interrupted goal and altruistic cold trials at 

36 months of age were more likely to show lower levels of prosocial behaviour at 53 months 

of age, as reported by parents, than were children who did not show empathy on the same 

tasks at 36 months. I reran these regressions controlling for temperament. Due to power 

issues, I ran the regressions with each temperamental trait (i.e., surgency, negative affectivity, 

and regulation) separately, resulting in 15 regressions.   
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The results revealed that when the temperament traits surgency, negative affectivity and 

regulation were added to the models, our main effects still held. Temperament at 36 months 

did not significantly predict prosocial behaviour at 53 months. However, our measures of 

helping (i.e., helping score and empathy) continued to predict prosocial behaviour when 

controlling for gender, age at DCW6, and temperament. 

Summary  

Taken together, these results reveal that when the temperament traits surgency, 

negative affectivity and regulation were added to the models, our main effects still held. 

Temperament at 36 months did not significantly predict later behavioural problems at 53 

months, but our measures of helping (i.e., helping score and empathy) continued to predict 

later behavioural problems at 53 months when controlling for gender, age at DCW6, and 

temperament. However, there was one exception, when negative affectivity was added to the 

regression model looking at the predictive role of empathy during the altruistic frustration 

trial at 36 months on conduct problems at 53 months, empathy no longer predicted conduct 

problems at 53 months. 

Chapter 7: Discussion 

The purpose of this study was to investigate the extent to which children's cooperative 

and helping behaviours assessed when they were 36 months old are associated with later 

behavioural outcomes assessed when they were 53-months-old. Of key interest was whether 

children's ability to cooperate, help, or the quality with which they engage in such behaviour, 

is particularly important for shaping later behavioural outcomes. Looking at prior work 

(Henricsson &Rydell, 2006; Flynn et al., 2015; Bornstein et al., 2010), I had hypothesised 

that children who are more skilled at cooperating or helping might have fewer behavioural 

problems, but I did not have specific hypotheses about which specific aspects of cooperation 

(ability or interaction quality) or helping (helping score or empathy) may be more associated 
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with later behavioural outcomes. Regarding specific behavioural outcomes, in line with prior 

work (Henricsson &Rydell, 2006; Flynn et al., 2015; Bornstein et al., 2010; Perren et al., 

2007), I had hypothesised that children who are more skilled at cooperating and helping 

would be reported by their caregiver as having fewer or lower levels of externalising 

behavioural problems (i.e., conduct and hyperactivity problems) when they were 53-months-

old, but the association between prosocial behaviour (i.e., cooperation and helping) and later 

internalising problems (emotional and peer problems) would be more complicated.  

The analyses revealed mixed results that partially supported our hypotheses. The 

results revealed that the measure of cooperative ability used in the present research, latency to 

success, was not associated with any later behavioural outcomes. However, the measure of 

cooperative quality (i.e., interaction quality) and both measures of helping ability and quality 

(i.e., helping score and empathy) were associated with later behavioural outcomes. I discuss 

these results in detail below by focusing on the five specific behavioural outcomes measures 

assessed in the present study in three separate sections: externalising problems, internalising 

problems, and prosocial behaviour. Within each section, I first discuss the indices of 

cooperation, helping ability and interaction quality that were significantly associated with the 

behavioural outcomes in question, discussing the consistency of each with existing research 

and highlighting any unexpected results. After discussing these findings, I discuss 

contributions of this project to the literature, note important considerations, directions for 

future research and end with a general conclusion.  

Externalising Problems: Hyperactivity and Conduct Problems 

Cooperative Ability and Quality  

I had expected that our measure of cooperative ability (i.e., latency to success) 

measured at 36 months would be associated with later externalising problems measured at 53 

months, but none of our measures of cooperative ability were significantly associated with 
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later outcomes. However, the preliminary analyses did reveal that increases in latency to 

success in the CR2T was marginally associated (p < .08) with lower hyperactivity problems, 

but this was a very weak association and went away once gender and age were added to the 

models in our focal analysis. I did not find any research which has looked at the extent to 

which cooperative ability or interaction quality are associated with externalising problems. 

However, Endedijk et al. (2020) found that early action coordination (i.e., cooperative ability) 

from 28-48 months was not associated with later peer preference at 52 months, but 

interaction quality was associated with later peer preference. Although our behavioural 

outcomes are different to peer preference, children with externalising problems have been 

found to be less accepted by peers (Henriccson & Rydell, 2006). So, the results from 

Endedijk et al. (2020) may apply to other socio-emotional or behavioural outcomes, such as 

externalising problems.  

Thus, similar to Endedijk et al. (2020), I found several associations between 

interaction quality and later behavioural outcomes. Specifically, the results revealed that 

affiliative behaviour at 36 months was associated with later hyperactivity at 53 months. 

However, the direction of the association differed depending on the task type. As 

hypothesised, children who were more affiliative during the experimenter-child CR2T were 

less likely to be reported as having problems with hyperactivity later in development. 

Unexpectedly, however, children who were more affiliative during the peer task were more 

likely to be reported as having problems with hyperactivity later in development. One 

possible reason for the different direction of effects across tasks may be because, in the 

experimenter tasks, the experimenter may have scaffolded the child and helped them 

complete the task, so even though they were showing affiliative behaviour towards the 

experimenter, they were still focused on the task. In contrast, affiliation in the peer task may 

be associated with behavioural indicators often associated with hyperactivity, such as 
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inattention or perhaps being more interested in interacting with the other child rather than 

focusing on the task, which may be the reason for the positive associations between 

affiliation and hyperactivity. Perren et al. (2007) suggest that new experiences in new 

contexts may also accentuate hyperactivity problems. So, the positive associations may also 

be due to interacting with a new child in an experimental setting. Further work could clarify 

the extent to which measuring interaction quality with various social partners (e.g., 

experimenter, peer, parent, teacher) may be differently associated with behavioural outcomes.  

Similar to hyperactivity problems, children who were more affiliative during the peer 

task were also more likely to be reported as having conduct problems later in development. 

This association remained even when temperament was added to the models. One possible 

reason for the positive association between affiliative behaviour and later conduct problems 

may be because both prosocial behaviour and conduct problems such as aggressiveness are 

seen as forms of social behaviour at a young age, and research has shown positive 

associations between friendships and quarrels (Green, 1933; Hay et al., 2010). So, children 

who were more likely to show affiliative behaviour towards a peer in the cooperative task at 

36 months, may also be more likely to be rated by their parent as having conduct problems, 

as children at this age are still learning how to interact with peers. Thus, their levels of 

prosocial behaviour (i.e., affiliative behaviour) may be positively associated with their levels 

of conduct problems.  

The results also revealed that higher levels of antagonism during one of our tasks (the 

CR1T) was associated with increased levels of both hyperactivity and conduct problems at 53 

months. Although there are no studies that I have found that have looked at this specific 

behaviour, this association was expected as it is reasonable to expect that children who 

showed antagonistic behaviour (i.e., behaving aggressively, protesting, taking things away, 

and neglecting) during the cooperative task with the experimenter may also do so outside of 
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the lab and, over time, may become associated with other negative behaviours that are 

associated with conduct problems such as temper tantrums, fights or bullies others, steals 

(Goodman, 1997). When the temperament trait negative affectivity was added to the CR1T 

antagonism regression, antagonism in the CR1T at 36 months continued to predict conduct 

problems at 53 months. However, this association was only marginal. So, it is possible that it 

may not be antagonism itself but the temperament traits that may come out in antagonistic 

behaviour that may be associated with later conduct problems. 

The reason for the association between antagonism and hyperactivity problems is less 

clear. One possibility is that some children who show higher levels of antagonism in the 

cooperative task are doing so because they are frustrated or having difficulty maintaining 

attention and thus “act out” by being antagonistic. Indeed, research has shown that children 

who display high levels of aggression and conduct problems also display high levels of 

hyperactivity problems such as inattention, not thinking things out, and not seeing tasks to the 

end (Bartels et al., 2018; Prinz et al., 1981; Waschbusch, 2002; Goodman, 1997).  

No previous studies have examined specific associations between indicators of 

cooperative interaction quality (i.e., affiliation and antagonism) and externalising problems. 

However, previous studies (Perren et al., 2007; Memmot-Elison & Toseeb, 2020) have shown 

higher levels of prosocial behaviour (broadly construed) are associated with lower levels of 

externalising problems. Memmot-Elison and Toseeb (2020) suggest that a possible reason for 

these associations may be that children who display prosocial behaviour may create 

behavioural patterns and establish relationships with others that are based on acting 

prosocially, these relationships may encourage and provide support on how to become more 

socially competent and protect them from behavioural problems such as hyperactivity. 

Research by Hay et al. (2010) has shown that children's hyperactivity and inattention were 

negatively associated with prosocial behaviour, suggesting that children who are unable to 
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regulate their activity and attention may not be able to act prosocially. In line with this prior 

work, it might be that children in the present study who were skilled at cooperating (in this 

case showed more affiliation and less antagonism) may be children who are also skilled at 

regulating their behaviour and attention, and therefore they are less likely to show 

hyperactivity problems at 53 months.  

In summary, the results showed that cooperative ability at 36 months was not 

predictive of later externalising problems. However, cooperation quality at 36 months 

significantly predicted externalising problems at 53 months of age. Specifically, children who 

were affiliative during the CR2T at 36 months were more likely to have lower levels of 

hyperactivity problems at 53 months, while children who were affiliative during the PPRT 

were more likely to have higher levels of hyperactivity and conduct problems at 53 months. 

Also, children who were antagonistic during the CR1T at 36 months were more likely to have 

higher levels of conduct problems at 53 months. 

Helping and Empathy  

Unexpectedly, our results revealed that a higher helping score in one of the helping 

trials (i.e., the empathic sad trial) at 36 months was associated with higher levels of parent-

reported hyperactivity problems in their children at 53 months. Further higher helping score 

in the altruistic frustration trial at 36 months was associated with higher levels of parent-

reported conduct problems in their children at 53 months. These findings contrast with prior 

work that has suggested that indicators of prosocial behaviour, such as helping others, are 

associated with lower levels of externalising problems (Flouri & Sarmadi, 2016; Hay et al., 

2010). However, as noted previously, this prior work has not parsed out the different 

indicators of prosocial behaviour as has been done in the present study. One possibility is that 

children in the present study, although being scored as “helping” the experimenter, it is 

possible that the children may have had selfish or aggressive motivations for passing the 
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experimenter the target object, which may be why children’s helping score on these two tasks 

were associated with higher levels of behaviours associated with externalising problems. This 

possibility is consistent with prior work that has suggested that children's helping motivations 

may be self-focused, especially when they know that someone is watching them and thus, 

may be seeking a reward for the “helping” and so helped, or they may expect a reward 

(Padilla-Walker et al., 2018).  

Another reason why children’s helping may be associated with higher levels of 

externalising problems may be because the present study had so many helping tasks, children 

may have learned the game's objective and so help because they know that's what the 

experimenter wants, and not because they truly feel helpful. While these findings and 

associations between helping scores and externalising problems are interesting, it is important 

to note that when temperament (i.e., negative affectivity) was added into the helping models, 

our results revealed that helping behaviour no longer predicted conduct problems, but it did 

continue to predict hyperactivity problems. Thus, it is possible that it may not be helping 

score itself, but the temperament trait negative affectivity that may come out in the helping 

behaviour that is associated with later conduct problems. For example, children may be 

feeling frustrated, sad, or uncomfortable, and this may be coming out in later conduct 

problems.   

The results revealed that children who showed empathy towards the experimenter 

during the altruistic cold trial at 36 months were more likely to be reported as having 

hyperactivity problems at 53 months. These findings suggested that quality of helping 

responses (i.e., motivation to help) are associated with later hyperactivity problems. This is 

inconsistent with prior work that has found that children with inattention and hyperactivity 

problems are more likely to be less empathic than children without hyperactivity problems 

(Marton et al., 2009; Deschamps et al., 2015). However, it is important to note that this 
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association became non-significant in the focal analysis when gender and age were included 

in the model.  

Thus, the results suggest that children’s tendency to show empathy towards an adult 

experimenter in need at 36 months of age is not a reliable predictor of later externalising 

problems. However, higher helping scores at 36 months was predictive of higher levels of 

parent-reported hyperactivity, one type of externalising problem at 53 months. 

Internalising Problems: Peer and Emotional Problems 

The results revealed that children who helped more in the interrupted goal trial or 

showed empathy during the altruistic cold trial were more likely to be reported as having 

higher levels of peer problems. This is inconsistent with work by Memmott-Elison and 

Toseeb (2020), who found that high levels of prosocial behaviour in children (i.e., being 

helpful to others) were associated with lower levels of peer problems. However, other work 

suggests that children who are highly empathic or prosocial may be at risk of being abused or 

taken advantage of by peers (Perren et al., 2007). However, it is important to note that these 

associations were only marginally significant and became non-significant once gender and 

age were added to the helping and empathy regression models in the focal analyses. 

Unexpectedly, I did not find any statistically significant associations between any of our 

cooperative behaviour indices and peer problems. This is inconsistent with prior work that 

has found that children who are cooperative and affiliative towards peers are more accepted 

by their peers (Walker, 2009; Endedijk et al., 2015). One reason why our measures of 

prosocial behaviour may not be related to later peer problems may be because our tasks 

primarily involved children’s interactions with an adult experimenter, so these tasks may not 

be tapping into aspects of prosocial behaviour that is associated with peer problems. These 

tasks may instead be tapping into compliance. Although we did have one peer cooperation 

task, it is possible that none of our measures were associated with later peer problems 
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because the task involved an unfamiliar same-aged peer which may have encouraged children 

to either be on their best behaviour or children may have been more behaviourally inhibited 

in the unfamiliar setting. This possibility is supported by prior work conducted by Walker 

(2009), who revealed that higher levels of prosocial behaviour were associated with being 

accepted by peers and lower levels of peer problems, in a school/day-care setting where 

children already knew each other.  

Cooperative Ability, Quality, and Emotional Problems  

Looking at prior work, I had hypothesised that I might get mixed results concerning 

internalising problems such as emotional problems, as previous research has shown that both 

high and low levels of prosocial behaviour can be associated with internalising problems 

(Perren et al., 2007). Again, I had expected that the measure of cooperative ability (i.e., 

latency to success) measured at 36 months would be associated with later internalising 

problems measured at 53 months, but none of the measures of cooperative ability were 

significantly associated with later internalising outcomes. This was inconsistent with previous 

work by Flouri and Sarmadi (2016), who found that low levels of prosocial behaviour in 

children were associated with poor emotional outcomes. However, most previous work has 

examined associations between general prosocial behaviour and later behavioural outcomes, 

so it is possible that cooperative ability may not be important in shaping internalising 

behavioural outcomes, but it may be other indices of cooperation such as the quality of the 

interaction which may be important. This is consistent with work by Endedijk and colleagues 

(2015), who showed that interaction quality (i.e., affiliative behaviour) rather than 

cooperative ability was important in predicting one outcome – peer preference.  

Consistent with the work by Endedijk and colleagues (2015), I had also expected 

affiliation towards the experimenter or peer at 36 months may be associated with emotional 

problems at 53 months. However, there were no associations between affiliation in any of the 
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cooperative tasks and emotional problems, suggesting that although affiliation may be 

important for peer preference, it may not be associated with emotional problems. To my 

knowledge, no previous work has looked at associations between affiliative behaviour and 

emotional problems. However, studies have examined associations between general social 

competence, prosocial behaviour and internalising problems, and these studies have usually 

found significant positive and sometimes negative associations between prosocial behaviour 

and internalising problems, which is inconsistent with our results (Bornstein et al., 2010; 

Flynn et al., 2015; Perren et al., 2007).   

In contrast, the analyses revealed that children who showed antagonism (in the PRT) 

at 36 months were less likely to be reported by their parents as having emotional problems at 

53 months. Importantly, when temperament was added to the final models, this association 

remained statistically significant. A negative association between antagonism and emotional 

problems may be expected as more antagonistic 36-month-old children may be able to 

express themselves and what they want more than children who are not antagonistic. For 

example, if they want something, they may snatch it, or if they do not like something, they 

may protest, and this behaviour may be associated with lower emotional problems (i.e., not 

worrying, not feeling nervous in new situations, or losing confidence). Also, maybe 36-

month-olds who are more antagonistic are able to show what they want more easily, which 

may enable parents or people around them to understand more of their wants. Over time, 

these parents may be able to respond to their child’s antagonism with communication and 

thus, supporting their development of communication skills and confidence. This possibility 

is consistent with the findings reported by Huber et al. (2019), who found that children with 

social initiative problems (i.e., fulfilling their own needs) also were more likely to have 

internalising problems.  
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Overall, the results showed that cooperative ability and affiliation at 36 months were 

not associated with internalising problems at 53 months; however, antagonism towards the 

experimenter at 36 months was negatively associated with emotional problems.  

Helping and Empathy  

Regarding helping, our results revealed that children who were more likely to 

spontaneously help (in the interrupted goal trial) at 36 months were less likely to be reported 

by their parents as having emotional problems. In contrast, children who showed empathy (in 

the altruistic cold and sad trials) towards the experimenter at 36 months were more likely to 

be reported by their parents as having emotional problems at 53 months. However, the 

association between empathy towards the experimenter in the altruistic cold trial and 

emotional problems did not remain significant once age and gender were added to the model 

in the focal analyses. The associations remained once temperament was added to the models. 

The present findings suggest that being quicker to act prosocially (i.e., spontaneously 

helping) in the interrupted goal trial at 36 months was associated with lower levels of 

emotional problems as reported by parents at 53 months. In contrast, showing higher levels of 

empathy towards the experimenter during the altruistic sad trial 36 months on some types of 

tasks was associated with higher levels of emotional problems when assessed at 53 months. 

The association between spontaneously helping and lower levels of emotional problems is 

consistent with prior research conducted by Henricsson and Rydell (2006), and Bornstein et 

al. (2010), who found that being prosocial was associated with less internalising problems 

later on. They also found that withdrawal from peers was associated with more internalising 

problems. So, it is possible that helping others may lead to children being able to interact with 

others in social situations, leading to fewer emotional problems. Also, it is possible that 

children who are more helpful get more positive feedback from others, and so may feel better 

about themselves and less likely to be depressed. Another possibility is that children may get 
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a boost when they help, and so being helpful is associated with less emotional problems. 

Indeed, research has shown that when people help others, they are likely to feel a boost in 

happiness, especially when they chose to help others themselves rather than being told to help 

(Aknin et al., 2019). However, it is important to note that the effect was not significant across 

all tasks, so more work is needed to identify the mechanisms at bay. 

The finding that higher levels of empathy on the altruistic sad trial at 36 months were 

associated with higher levels of emotional problems at 53 months was unexpected. This 

association remained once temperament was added to the models. It might be that children 

who express high levels of empathy at such as early age might be children who are 

particularly attuned with others and potentially at greater risk of developing emotional 

problems. To my knowledge, prior work has not linked empathy with emotional problems. 

However, prior work has shown that prosocial behaviour (as a broad construct) may be 

positively associated with internalising problems such as emotional problems (Nantel-Vivier 

et al., 2014; Perren et al.,2007). One possible reason for this association may be that highly 

prosocial or empathic children may be highly concerned and over empathic for others, and so 

may be associated with increases in their own emotional problems such as anxiety or 

depression (Nantel-Vivier et al., 2014; Perren et al., 2007). Another possibility is that highly 

prosocial children may be very compliant and overly friendly, so may not be able to set limits 

for others which may increase the likelihood that others will take advantage of their kindness 

or victimize them, and so may be linked to internalising problems (Perren et al., 2007; Perren 

& Alsaker, 2006). Overall, these results show that the aspect of prosocial behaviour matters, 

higher levels of helping behaviour predicted lower levels of emotional problems. In contrast, 

higher levels of empathy predicted higher levels of emotional problems. These associations 

between helping behaviours (i.e., helping ability and empathy) and emotional problems is 

important to consider when creating interventions designed to lower emotional problems, as 
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interventions that increase empathy may have the unintended consequence of increasing an 

individual’s risk for emotional problems.              

Prosocial behaviour  

Cooperative Ability and Quality  

I had expected that our indices of prosocial behaviour would be associated with 

prosocial behaviour assessed by the SDQ. The results showed that cooperative ability (i.e., 

latency to success) and affiliation measured at 36 months were not associated with prosocial 

behaviour as assessed via parent report in the SDQ when children were 53 months of age. 

While this is somewhat surprising, examination of the items in the prosocial scale suggests 

that our indices of cooperation are not captured in the items in the prosocial subscale in SDQ. 

For example, the items on the prosocial subscale of the SDQ include whether a child is 

helpful, shares, is considerate, kind or volunteers. However, it is also possible that children’s 

cooperative and affiliative behaviour during cooperative interactions at 36 months does not 

predict later prosocial behaviour at 53 months. However, this is inconsistent with prior 

research, as research has shown that prosocial behaviour is generally stable across time (i.e., 

children who are highly prosocial at one point in time will still be highly prosocial a year 

later) (Flynn et al., 2015). Another possibility of why our indices of cooperation do not 

predict parent-reported behaviour is that children’s prosocial behaviour outside the lab is 

different from how they act during the cooperative tasks in the lab. For example, children 

may be very shy due to the unfamiliar environment and therefore not behave prosocially, 

whereas in a more familiar environment (i.e., home or school), they may be more prosocial 

towards familiar social partners. In contrast, children may be acting very prosocially during 

the tasks, as they know they are being watched and may receive a reward at the end, whereas 

outside the lab, they may not be prosocial. Future work should investigate whether lab-based 
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measures of specific prosocial behaviours such as cooperative ability and interaction quality 

are associated with parent, teacher, or self-reports of prosocial behaviour.   

In contrast, our results showed that children who showed antagonism (in the CR1T) 

towards the experimenter at 36 months had parents who reported them as showing lower 

levels of prosocial behaviour at 53 months. This association remained even when 

temperament was added to the models, thus suggesting that children’s tendency to be 

antagonistic during the task with an adult social partner and not the temperament that is 

associated with lower levels of prosocial behaviour. This association was expected as prior 

work has shown that children who display antagonistic behaviour such as aggression are less 

likely to show prosocial behaviour (Nantel-Vivier et al., 2014).  

Overall, the results revealed that cooperative ability and affiliative behaviour during 

the cooperative tasks was not associated with parent reports of prosocial behaviour. In 

contrast, children’s antagonistic behaviour towards an experimenter during the CR2T at 36 

months predicted lower levels of parent-reported prosocial behaviour.  

Helping and Empathy  

As would be expected, the results showed children who were more likely to help (in 

the empathic cold and frustration trials) at 36 months were more likely to be rated by their 

parents as being prosocial at 53 months. This was expected as children who help others are 

more likely to also show prosocial behaviour later on, as research states that prosocial 

behaviour is usually stable over time (Flynn et al., 2015). The results suggest that our 

measures of helping are associated with parent reports of prosocial behaviour. Examination 

of the SDQ prosocial subscale suggests that our indices of helping are captured in the items in 

the prosocial subscale of SDQ, such as helpful if someone is hurt, considerate of other 

people’s feelings and shares readily with others.   
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However, the findings with empathy, on the other hand, were mixed. On the one 

hand, higher levels of empathy (in the interrupted goal and empathic cold trials) were 

associated with high levels of parent-reported prosocial behaviour at 53 months, as expected. 

In contrast, higher levels of empathy (in the missing piece and altruistic cold trials) at 36 

months were associated with lower levels of prosocial behaviour at 53 months. Further, once 

temperament was added to the models, the predictors remained significant. The finding that 

higher levels of empathy were associated with lower levels of prosocial behaviour was 

inconsistent with previous work, which has shown that higher levels of empathy is associated 

with higher levels of prosocial behaviour (Findlay et al., 2006; Eisenberg & Miller, 1987). 

However, the number of children who showed empathy in the interrupted goal, missing piece 

and altruistic cold trials was very low (2, 5 and 12 children, respectively), which may explain 

the mixed associations. Further, for the empathic cold trial, both helping score and empathy 

were associated with prosocial behaviour in the preliminary results. In contrast, in the focal 

analyses, once helping and empathy was added to the model, with age and gender controlled, 

only empathy remained as a significant predictor. However, once the interaction term 

between helping and empathy was added to the model, the overall model remained 

significant, but the predictors were no longer significant. Thus, suggesting that empathy 

predicts prosocial behaviour, but helping does not once gender and age are controlled, and 

there is no interaction between helping and empathy in the empathic cold trial.  

Overall, the results showed that children who helped faster during the empathic 

frustration trial were more likely to display higher levels of prosocial behaviour, as reported 

by their parents. Further, empathy predicted prosocial behaviour, but the directions of these 

associations differed depending on task and trial. Children’s empathy during the interrupted 

goal and empathic cold trials was associated with higher levels of prosocial behaviour. In 

contrast, children’s empathy during the missing piece and altruistic cold trial was associated 
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with lower levels of prosocial behaviour. Further work is required to identify why we might 

see differences in the direction of the associations between empathy and prosocial behaviour.  

Implications and Contributions 

 As discussed in the introduction, evolutionary and socialisation theories show that 

prosocial behaviour is important for thriving in and being a part of society and that children 

are able to show these behaviours from a very young age (Cortina 2017; Grusec et al., 2002). 

Many factors such as maternal depression, family income, parent-child relationship, and SES 

can lead to individual differences in emotional arousal, temperament, and morals which have 

been associated with individual differences in prosocial behaviour (Nantel-Vivier et al., 2014; 

Penner et al., 2005; Flouri & Sarmadi, 2016). Individual differences in prosocial behaviour 

have also been associated with individual differences in later outcomes in life (Nantel-Vivier 

et al., 2014). The results from the present study supported this general trajectory and found 

that individual differences in children’s empathy, affiliative and antagonistic behaviour 

predicted later outcomes. Results revealed that how affiliative and antagonistic children were 

at 36 months predicted later behavioural outcomes at 53 months (e.g., children who were 

more antagonistic at 36 months showed more hyperactivity and conduct problems at 53 

months). Results also showed that how empathic and helpful children at 36 months predicted 

later behavioural outcomes at 53 months (e.g., if children were empathic at 36 months, it led 

to more emotional problems at 53 months). Gender differences and temperament also 

predicted later behavioural outcomes. Boys were more likely to be rated as having higher 

hyperactivity problems compared to girls, as reported by parents. Children with higher 

negative affectivity and surgency were also more likely to be reported as having higher 

externalising problems, as reported by parents. However, Cronbach’s alpha was very low (α 

< .5) for the temperament factors, so future research should look into the separate subscales 

instead of the overall three temperament factors. This shows that individual differences in 
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how affiliative/antagonistic or the level of concern children show others is important in 

predicting outcomes. Future research should look at what makes children more affiliative, 

antagonistic, helpful or empathic to get a clearer picture of how individual differences lead to 

differences in prosocial behaviour and outcomes.  

 Importantly, the current study assessed how children’s prosocial behaviour (i.e., 

cooperation and helping) was associated with parent-reported socioemotional and 

behavioural outcomes. Thus, showing that specific aspects of prosocial behaviour towards a 

social partner in a lab setting were associated with later externalising, internalising problems 

and prosocial behaviour measured 1.5 years later by parent report. 

Additional Considerations, Limitations and Further Directions 

One big difference between our study and previous research was that this study 

looked at two specific prosocial behaviours and two specific aspects of these behaviours (i.e., 

cooperative success and interaction quality; empathy and helping). We also had a variety of 

tasks for cooperation and helping. These changes in our procedure showed us how different 

aspects of prosocial behaviour were associated with different behavioural outcomes and 

showed us how associations between prosocial behaviour and outcomes could change based 

on the task type. Thus, showing that it is important to look at specific individual aspects as 

context and type of prosocial behaviour matters in predicting different behavioural outcomes. 

This is important as it could help create specific interventions which target specific problem 

behaviours. For example, the results revealed that affiliation towards a peer and helping 

behaviour was positively associated with later hyperactivity problems. So, interventions that 

increase prosocial behaviour may not work for hyperactivity problems. One possible 

intervention could be promoting more on-task behaviours and reducing off-task behaviours 

(i.e., affiliative or antagonistic behaviour with peers) as both affiliative behaviour with peers 

and antagonistic behaviour was associated with higher hyperactivity problems. Further 
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research would be needed to investigate the specific factors that may reduce hyperactivity 

problems.      

However, the present study is not without its limitations. One limitation might be in 

how our helping tasks were interpreted by the children, which may have impacted their 

behaviour on the tasks. For example, for our helping tasks, we noticed that after a few tasks, 

children seemed to have developed an understanding of the objective of the game and handed 

the target object to the experimenter as soon as she sat down. So, it is possible that these 

children were not helping because they were prosocial or concerned for the experimenter, but 

they thought of it as a game where they had to hand the right object to the experimenter. This 

also meant that the children did not have the opportunity to show empathy as they just handed 

the target object straight away without thinking about the experimenter's distress. Thus, 

resulting in low levels of empathy (floor effects) across tasks, making it hard to identify 

differences between levels of empathy and later behavioural outcomes.    

The findings did not reveal many significant associations between empathy and later 

externalising and internalising problems. It is possible that the lack of associations in the 

present study may be because our helping tasks were not originally designed to measure 

empathy. Instead, a new coding scheme was developed to test empathy during the helping 

tasks, which could also explain the low numbers of children who showed empathy.  

However, a strength of our study is that we used observational data to predict later 

behavioural outcomes. Most previous research has used questionnaire data with generally 

only one or a few items measuring cooperation or helping, this would most likely not capture 

the full extent to how these different prosocial behaviours (i.e., cooperation and helping) may 

predict later behavioural outcomes, which is especially important when it comes to designing 

interventions for children. Future studies could follow up by examining how concurrent 
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questionnaire measures of prosocial behaviour and observational data differ in their 

predictive value of behavioural outcomes over time.  

We also noted that except for one association between antagonism on the PRT and 

emotional problems, there were no associations between cooperative ability or interaction 

quality on the experimenter-child PRT and later behavioural problems. One possible reason 

for this may be that because children’s ability to cooperative in tasks requiring parallel roles 

develops earlier in life and so by 36 months, they are able to easily and successfully complete 

these tasks resulting in less variability. Thus, making it hard to find an association between 

cooperative behaviour in parallel roles task and later behavioural associations. Another 

possibility is that how children cooperate in more difficult tasks such as the CRTs may be 

more likely to predict outcomes, as children who find it hard to handle difficult situations 

may be children who show more externalising and internalising problems.   

Also, as noted previously in the discussion, associations between our indices of 

prosocial behaviour and externalising problems differed depending on who the social partner 

of the child was (i.e., experimenter or peer). Future studies could follow this and conduct a 

more systematic examination of how associations between prosocial behaviour and later 

behavioural outcomes differ depending on the social partner. For example, they could look at 

differences between cooperation with a teacher versus an unfamiliar experimenter, parent 

versus teacher, adult versus peers, or unfamiliar versus familiar peers.   

  The parent report SDQ was used to measure behavioural outcomes for this study. 

However, it is possible that since we only used one informant that there may be biases in our 

data, as research has shown that data from different sources can vary (Huber et al., 2019). So, 

for future studies, other informants such as teachers should also be looked at to see if parent 

and teacher reports are associated or if there are differences. However, this was not possible 

for our sample as some children had not yet started school.  
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Conclusion 

Overall, the results showed that cooperation quality (affiliation and antagonism) and 

helping at 36 months was associated with later parent-reported behavioural outcomes at 53 

months. However, the direction of these associations depended on the task and aspect of 

cooperation (affiliation or antagonism) and helping (helping behaviour or empathy) we were 

examining, suggesting that associations between prosocial behaviour measures at 36 months 

and later socioemotional and behavioural outcomes at 53 months are quite nuanced. There 

were no associations between either cooperation or helping with peer problems, and the 

associations between cooperation and helping with conduct problems disappeared when 

temperament was added to the models. These findings showed us that specific aspects of 

early prosocial behaviour predict later behavioural outcomes in preschool-aged children. The 

findings provide initial insights into how specific aspects of prosocial behaviours such as the 

quality of children’s interactions with social partners, empathy, and helping may be targeted 

to enhance developmental outcomes for children from a young age.  
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Appendix A 

Procedure for Helping Tasks 

 

Demonstration: 

AE and E demonstrates hair clip, blanket, and dog toy.  

Hairclip – AE comes into room with hair in her eyes and shows child how to fix it with a 

hairclip. Give the child a chance to play with the hairclip. 

Blanket – Show child how the blanket could be wrapped around her shoulders to make her 

feel warm. 

Toy – Show child toy and say that it’s the E’s special toy before handing it to E. E takes toy 

and say that it’s her special toy and it makes her feel happy.  

 

Peg task: 

E clips 2 fabrics to clothesline. On the 3rd one, she drops a peg out of reach. 

First 15 seconds, say “uh oh” and look at peg mostly, glance at child to check-in (1-2x).  

Next 20 seconds, say “I dropped my peg!” and alternate gaze between peg and child.  

Final 10 seconds, make eye contact with child and say “(child’s name), can you hand me the 

peg?” 

If child brings correct object, neutrally say “Now I can clip” – Do not thank, praise, or reward 

child.  

If child hands distracter object – take it from child with neutral expression, place it behind 

you/out of sight, and continue to provide cues until child brings target object.  

Once 45s has elapsed and the child has not brought object, E gets up and retrieves object and 

say, “now I can clip!” 

Proceed to next trial.  

 

Wrapping task:  

E wraps wooden blocks in fabric (sitting behind table). “One, two, ...” After 2 blocks, she 

runs out of wrappers.  

First 15 seconds, say “uh oh” and look at child.  

Next 20 seconds, say “I forgot my wrapper!” and alternate gaze between wrapper and child 

Final 10 seconds, make eye contact with child and say “(child’s name), can you hand me the 

wrapper?” 

If child brings correct object, neutrally say “Now I can wrap, three! That’s better” – Do not 

thank, praise or reward child.  

If child hands distracter object – take it from child with neutral expression, put behind back, 

or under table and continue to provide cues until child bring target object.  

Once 45s has elapsed and the child has not brought object, E gets up and retrieves object 

herself “Now I can wrap, three! That’s better”.  

Proceed to next trial.  
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Fire car task: 

E: “Look, I have a man, and a car, you can put the man in the car, and we can go broom”, “do 

you want a turn?” 

E gets giraffe toy – roll across table, shake, leaves.  

E returns to the table to play by picking up the man again. 

First 15 seconds, say “uh oh” and look at child.  

Next 20 seconds, say “I forgot my car!” and alternate gaze between car and child 

Final 10 seconds, make eye contact with child and say “(child’s name), can you hand me the 

car?” 

If child brings correct object, neutrally say “Now I can play, broommm” – Do not thank, 

praise, or reward child.  

If child hands distracter object – take it from child with neutral expression, put behind back 

or under table, and continue to provide cues until child bring target object.  

Once 45s has elapsed and the child has not brought object, E gets up and retrieves object 

herself “Now I can play, broommm” 

Proceed to next trial.  

 

Clip task: 

E1: “I’m gonna read a book!” 

Sit down with book.  

First 15 seconds - Demonstrate frustration and distress with actions, moans, and sighs as she 

tries to unsuccessfully move her hair. 

Next 20 seconds, say “My hairs in my eyes. I can’t see!” and alternate gaze between hairclip 

and child 

Final 10 seconds, make eye contact with child and say “(child’s name), can you hand me the 

hairclip?” 

If child brings correct object, neutrally say “Now I can clip. That’s better, now I can see!” – 

Do not thank, praise, or reward child.  

If child hands distracter object – take it from child with neutral expression, put behind back 

or under table and continue to provide cues until child bring target object.  

Once 45s has elapsed and the child has not brought object, E gets up and retrieves object 

herself. “Now I can clip. That’s better, now I can see!” 

Proceed to next trial. 

 

Blanket task:  

E shows her blanket to the child, saying “this keeps me warm!” and places it on the tray. 

Moving away from the tray, she begins playing giraffe toy – approx. 20-30 seconds.   

Put giraffe toy under table, or behind you.  

E suddenly becomes cold.  

First 15 seconds - Demonstrate being cold by shivering, rubbing her arms, saying “Brrrr” 

with distressed expression on her face.  

Next 20 seconds, say “I am feeling cold” and alternate gaze between blanket and child 
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Final 10 seconds, make eye contact with child and say “(child’s name), can you hand me my 

blanket?” 

If child brings correct object, neutrally say “that’s better! Now I feel warm” – Do not thank, 

praise or reward child.  

If child hands distracter object – take it from child, place behind your back, or under table 

with neutral expression and continue to provide cues until child bring target object.  

Once 45s has elapsed and the child has not brought object, E gets up and retrieves object, 

“that’s better! Now I feel warm”.  

Proceed to next trial. 

 

Dog task: 

E shows dog to child, saying “This is my favourite toy that makes me happy!” and places it 

on the tray, and move out of reach.  

E2 gets up and whispers something to E, who immediately becomes sad. 

First 15 seconds - Demonstrate sadness by sighing and sobbing as she sits on the floor. 

Next 20 seconds, say “I am feeling sad” and alternate gaze between dog and child 

Final 10 seconds, make eye contact with child and say “(child’s name), can you hand me my 

toy?” 

If child brings correct object, neutrally say “Now I feel happy” – Do not thank, praise, or 

reward child.  

If child hands distracter object – take it from child with neutral expression, put it behind your 

back or under table and continue to provide cues until child bring target object.  

Once 45s has elapsed and the child has not brought object, E gets up and retrieves object 

herself “that’s better! Now I feel happy!” 

 

C’s Toy task: 

E shows C’s toy to child, saying “This is yours, aye? It must make you really happy! Is that 

right?” and places it on the tray and move out of reach.  

E’s phone ‘rings’, E: “ah my phone is ringing!” “Hello, oh no!”  

E sulks / stomps to far side of room, sits down abruptly then below:  

First 15 seconds - Demonstrate sadness by sighing and sobbing as she sits on the floor. 

Next 20 seconds, say “I am feeling sad” and alternate gaze between teddy and child 

Final 10 seconds, make eye contact with child and say “(child’s name), can you hand me my 

teddy bear?” 

If child brings correct object, neutrally say “Now I feel happy” – Do not thank, praise or 

reward child.  

If child hands distracter object – take it from child, put behind back or under table with 

neutral expression and continue to provide cues until child bring target object.  

Once 45s has elapsed and the child has not brought object, E gets up and retrieves object 

herself “Now I feel happy! That’s much better!”.  
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Appendix B 

Procedure for Experimenter-Child Tasks 

 

Parallel roles task – I tube task 

 

Training: 

E1: looks at toy then child  

“Look, this game has four handles” (point at each whilst counting 1,2,3,4) 

“And look, you can pull them, see” (demonstrate) 

“And look, you can pull the ones on the other side too”. 

“Now you try” (whilst pointing to the two handles on the child’s side) 

 

Demonstration: 

“These handles are used to play a game, look I have a ball” E1 directs child’s attention to the 

ball 

“The ball goes in the top! E1 drops the ball into the toy “And we have to get the ball all the 

way from the top, down to the bottom” (Demonstrate).  

“Oh no, it’s stuck!”  

E1 looks to handle “I can pull this one” E1 pulls handle then looks at child before looking 

back at the ball 

“But, it’s still stuck” 

“I’ll have to get my friend ‘helper’ to help me”  E1 opens door to call in the coder (E2) 

E2 positions herself beside the child. 

E1: “Look, ‘helper’, the ball is stuck” 

E1: “I can pull this one” E1 pulls handle 

E2: “I can pull this one” E2 pulls their handle 

Ball should fall to next platform and E1 and E2 clap and say “YAY!” 

E1: “It’s stuck here now” 

E1: “I can pull this one” E1 pulls handle 

E2: “I can pull this one” E2 pulls their handle 

Ball should fall to next platform and E1 and E2 clap and say “YAY!” 

Demonstrate x1 

 

E1 turns to child, “Now it’s your turn”…  

“I’ll do the green handles, and you can do the yellow” 

 

Trial 1 

E1 drops the ball into apparatus and says “Oh no! It’s stuck” 

E1 pulls the top handle “I can pull this one” and invites child to pull the top handle on child’s 

side by alternating gaze between child and the top handle on child’s side 

If successful (child pulls the handle with E1 and ball falls through), they proceed to the next 

handle 
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If child is not successful within 30s, suggest the child pull their handle (point to handle, 

“what about this one?”) 

If child is not successful within 15s, direct (“Can you pull that one?”) 

If child not successful within 15s, invite ‘helper’ to help. ‘Helper’ runs through one level.  

 

Trial 2 

E1 drops the ball into apparatus and says “Oh no! It’s stuck” 

E1 pulls the top handle “I can pull this one” and invites child to pull the top handle on child’s 

side by alternating gaze between child and the top handle on child’s side 

If successful (child pulls the handle with E1 and ball falls through), they proceed to the next 

handle 

 

If child is not successful within 30s, suggest the child pull their handle (point to handle, 

“what about this one?”) 

If child is not successful within 15s, direct (“Can you pull that one?”) 

If child not successful within 15s, invite ‘helper’ to help. ‘Helper’ runs through one level. 

 

Trial 3 (Interruption phase) 

As before E1 drops the ball into apparatus and invites child to play. Complete handle 1 and at 

then at handle 2, say “uhoh, the ball is stuck” look down for 15s.  

“Uhoh, the ball is stuck, what do we do?” / “what should we do?” / “how do we get the ball 

out?” for 15s.  

Resume role – “oh, I can pull this one”.   

 

Trial 4 

Switch sides with the child and do the same as Trial 3.  

 

“I have a good idea” / “I know” “Let’s play one more time, and for this one, you can come do 

the green, and I’ll go do the yellow handles”.  

As before E1 drops the ball into apparatus and invites child to play. Complete handle 1 and at 

then at handle 2, say “uhoh, the ball is stuck” look down for 15s.  

“Uhoh, the ball is stuck, what do we do?” / “what should we do?” / “how do we get the ball 

out?” for 15s.  

Resume role – “oh, I can pull this one”.   

 

“Let’s give the game to ‘helper’ and she can get us something new!” 

 

Complementary roles 1 task – S tube task 

 

Training: 

E1: looks at toy then child  

“Look, this game has 4 handles as well” (point at each whilst counting 1,2,3,4) 
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“I can push these ones up” (demonstrate) 

“And I can push these ones down” (demonstrate) 

“Now you try” (whilst pointing to the two handles on the child’s side) 

 

Demonstration: 

“These handles are used to play a game, see I have a cookie” E1 directs child’s attention to 

the cookie 

“The cookie goes in the top” E1 drops the cookie into the toy 

“And we have to get the cookie all the way from the top down to the bottom”.  

“Oh, it’s stuck!”  

E1 looks to handle “I can push this one up” E1 pulls handle then looks at child before looking 

back at the cookie 

“But, it’s still stuck” 

“I’ll have to get my friend ‘helper’ to help”  E1 opens door to call in the coder (E2) 

E2 positions herself beside the child. 

E1: “Look, ‘helper’ the cookie is stuck” 

E1: “I can push this one up” E1 pulls handle 

E2: “I can push this one down” E2 pulls their handle 

Cookie should fall to next platform and E1 and E2 clap and say “YAY!” 

E1: “It’s stuck here now” 

E1: “I can push this one up” E1 pulls handle 

E2: “I can push this one down” E2 pulls their handle 

Cookie should fall to next platform and E1 and E2 clap and say “YAY!” 

Demonstrate x1 

 

E1 turns to child, “Now it’s your turn”…  

T1 commences, if unsuccessful demonstration is repeated.  

 

Trial 1 

E1 drops the ball into apparatus and says “Oh no! It’s stuck” 

E1 pulls the top handle “I can push this one up” and invites child to pull the top handle on 

child’s side by alternating gaze between child and the top handle on child’s side 

If successful (child pulls the handle with E1 and ball falls through), they proceed to the next 

handle 

 

If child is not successful within 30s, suggest the child pull their handle (point to handle, 

“what about this one?”) 

If child is not successful within 15s, direct (“Can you push that one?”) 

If child not successful within 15s, invite ‘helper’ to help. ‘Helper’ runs through one level.  

 

Trial 2 

E1 drops the ball into apparatus and says “Oh no! It’s stuck” 
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E1 pulls the top handle “I can push this one up” and invites child to pull the top handle on 

child’s side by alternating gaze between child and the top handle on child’s side 

If successful (child pulls the handle with E1 and ball falls through), they proceed to the next 

handle 

 

If child is not successful within 30s, suggest the child pull their handle (point to handle, 

“what about this one?”) 

If child is not successful within 15s, direct (“Can you push that one?”) 

If child not successful within 15s, invite ‘helper’ to help. ‘Helper’ runs through one level. 

 

Trial 3 (Interruption phase) 

As before E1 drops the ball into apparatus and invites child to play. Complete handle 1 and at 

then at handle 2, say “uhoh, the cookie is stuck” look down for 15s.  

“Uhoh, the cookie is stuck, what do we do?” / “what should we do?” / “how do we get the 

ball out?” for 15s.  

Resume role – “oh, I can push this one up”.   

 

Trial 4 

Switch sides with the child and do the same as Trial 3.   

 

During non-active times, E2 should remain looking at the apparatus. If the child physically 

tries to get E2’s attention (e.g., by tugging shirt), E2 should look to child and say “You play,” 

before resuming looking at the apparatus.  

 

Complementary Roles 2 Task (Frog task) 

Demonstration: 

 

“Ohh, look at this game, there is a seesaw, if I push this bit down, this bit comes up!” 

“Can you try push that handle down?”, “can you push it again but do it reallllyy slowly and 

gently?” 

 

E2:  

“Look this is froggy, froggy is really hungry today, Chloe has gone to get his food, should we 

feed froggy today?” 

 

E1:  

“Look at these coloured balls, that’s what froggy eats, let’s feed froggy!” 

“The ball is stuck” 

“I can push it down” (demonstrate) 

“And look, when I push it down, the ball comes up! But I can’t reach it.  

“I need my friend, ‘helper’ to help me” E1 opens door to call in E2 
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E1: “Look, I can push this down” 

E2: “I can get it!” 

E1: “Yay! Now we can feed the Froggy!” 

E2 places ball into frog’s mouth. 

E1: “See, we need to work together to feed the frog.” 

E1: “Let’s do that again” 

Demonstrate for a second time 

 

E1 turns to child, “Now it’s your turn”…  

If needed, “can you go to the other side (to grab the ball)”.  

 

Trial 1 

E1 pushes seesaw down and waits for child to grab the ball. 

If successful, E1 says “yay! Now we can feed the Froggy!” 

Wait for child to place ball into Froggy 

If child is not successful within 30s, point to ball, “see” 

If child is not successful after 15s, direct, “can you get the ball”, point.  

If child is not successful after 15s, “okay, we can get ‘helper’ to help us”.  

 

Trial 2 

E1 says “Let’s do that again”  

E1 pushes the see saw and encourages the child to participate by pointing to the opening on 

the child’s side through gaze alternation and vocalizations (as per Trial 1).  

 

Trial 3 and 4 (Interruption phase) 

As before E1 pushes down the see saw and invites child to play. when the child reaches for 

the ball, E1 releases seesaw and places her hands flat on the table so that the child is unable to 

reach the ball for 15s (timed by E2). After 15s, E1 says “It’s stuck, what do we do?” After 

15s, E1 resumes her role or acts like at the beginning of the trial if the child becomes 

disengaged during the interruption.  

 

Trial 4 

Switch sides with the child and do the same as Trial 3.  

E1: “Let’s do it again. Now you can do it on this side, you can do the seesaw, and I’ll grab 

the ball” 

Pretend to go for the ball, then hands on table, head down.  

15s of silence, 15s of “the ball is stuck, what do we do?” / “how do we get it?” 

If ball falls off cup, fix it.   

 

Note: During non active times, E2 should remain looking at the apparatus. If the child 

physically tries to get E2’s attention (e.g., by tugging shirt), E2 should look to child and say 

“You play,” before resuming looking at the apparatus.  
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Appendix C 

Procedure for Peer Parallel Roles Task 

Peer cooperation task 

E1 and peer exp. will negotiate the start time of the peer tasks between them (when both 

families are ready – when ORCA C has finished snack and break, when peer C has finished 

consent and waiting room warm up).  

 

E1 will bring toys into obs room, sit with them until peer exp. with peer C enter room.  

 

E1 and peer exp. introduce respective families.  

 

E1 will excuse herself to go turn on cameras.  

 

From peer C enter room to finish packing up toys = 8 mins.  

 

“In the next part of the study, XXX and XXX will be playing some cooperative games 

together. In these activities, they will have to coordinate their actions to achieve different 

goals, for example, making a robot toy light up, and we are just interested in seeing how 

children behave with another child of the same age. The experimenter will first demonstrate 

how the toy works, before your children get a chance to play with it. (As you will be in the 

same room, it is really important that you do not do or say anything that might influence their 

behaviour / avoid directives, try not to say things like – “pull that handle”, “go to that side”, 

but feel free to offer comfort and emotional support. Do you have any questions?)”  

 

Once 6.30 mins, “okay guys! Let’s pack up the toys so that we can show you something 

else!”  

 

E1 leaves room with toys, change camera angles – all cameras to position ‘2’.  

 

E1 return, “Okay guys, let’s look at the first game! I’ve been hiding the game underneath the 

table cloth, shall we have a look”.  

 

Both E1 and peer exp. flip table cloth on top of table.  

 

E1: “*gasp* look! There’s a robot in the window! *point* Shall we see if we can make the 

robot dance. Okay, I’m gonna push down the blue handle *push blue handle*. Uhoh, the 

robot’s not dancing. I know I’m gonna try the green handle. *push handle*. Uhoh, the robot 

is still not dancing. I know! I’m gonna push both handles down at the same time. *1, 2, 3, 

push both handles* Woahhh, look the robot is dancing! *Push both handles x3”.  

 

E1: “okay guys, now it’s your turn to make the robot dance. Remember, you have to push 

both handles down at the same time to make the robot dance”.  
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E1: sits near cupboard.  

 

At 30s – provide encouragement “Wow, you guys are doing so well!” “Wow, good trying 

guys!” “Keep trying!” “Can you work together to make the robot dance?”  

 

At 1 min – if C’s are unsuccessful, E1 and peer exp. demonstrate. “Watch this, Henry and I 

can show you how we can make the robot dance. Ready, 1,2,3! *push handle down, robot 

dance* Wow, the robot is dancing! x3.  

E1: “okay guys, now it’s your turn to make the robot dance. Remember, you have to push 

both handles down at the same time to make the robot dance”.  

 

At 1 min – if C’s are successful – provide encouragement “Wow, you guys are doing so 

well!” “Wow, good trying guys!” “Keep trying!” “Can you work together to make the robot 

dance?” 

 

And every additional 30s, provide additional encouragement, similar to above.  

 

To a total of 3 minutes.  

 

E1: “Robot has done so much dancing today, he’s probably really tired, shall we put him 

down for a nap and see something else – say bye robot!” E1 and peer exp. pull table cloth 

down.  

 

Peer exp. will move table into middle of room.  

 

E1 will leave room to change cameras to position ‘1’ and to grab mermaid toy.  

 

 

 

 

 

 


