Running Head: TO SNACK OR NOT TO SNACK?	1
TO SNACK OR NOT TO SNACK?		2












To Snack or Not to Snack?
Children’s Self-Regulation in the Presence of Peers
Phoebe Caplin 
Duke University 

Abstract
As established by Walter Mischel through his famous “Marshmallow Task”, children around the age of 4 are able to put of a current, small reward in favor of a later and greater reward (Mischel & Mischel, 1983; Mischel, W. & Ebbesen, 1970; Mischel, 1972). However, little research has examined how children playing the game with peers changes how children delay gratification. The current study aims to explore how the opportunity for collaboration on a delay of gratification task affects children’s ability to do so. Forty-eight children (mean age 3.94 years) were presented with a delay of gratification task in which they were shown a peer over “Skype” (a pre-recorded video) and were told either that they were playing in parallel (independent outcomes) or that if either child ate their snack, both would not be able to obtain a second snack (interdependent outcomes). Counter to the hypotheses, children who were given the interdependent instructions were more successful when watching an impatient peer who did not delay gratification, and children who were given independent instructions were more successful when watching a patient peer. The results and future implications are discussed. 


To Snack or Not to Snack? Children’s Self-Regulation in the Presence of Peers
Imagine the following scenario: you are in the supermarket with two small children whose naptime has passed and have a full day of errands ahead of you. You offer them a choice. If they are both good while they are in the grocery store, you will buy them a small treat. On the other hand, if they both are well behaved for the entire day of errands, you will take them to the toy store to pick out a large prize. How would the children react? Which offer would they prefer? And would they work together to achieve this goal or fight each other along the way? Most adults would agree that toddlers are not the most cooperative nor the most self-controlled people. However, modern psychologists would agree that self-control in children does exist from an early age and that self-regulatory behavior and prosociality are natural strategies children rely on to build social relationships, ideas about the world, and a stable sense of who they are. 
Until recently, moral, cooperative, and self-regulatory development has been studied primarily in adults. To be able to test self-regulation (also referred to as self-control or willpower) for the benefit of the self and others, controlled and complex paradigms must often be created. Because public goods dilemmas and prisoner’s dilemmas (in which one coordinates with an unknown other) are difficult to explain and involve complex thought, children are usually excluded from this type of research. In adults, it seems that higher self-control increases cooperation in public goods situations with strangers (Kocher, Martinsson, Myrseth, & Wollbrant, 2016). This seems natural, as the ability to inhibit one’s own wishes contributes towards the understanding and pursuits of other’s wishes. Adults and older children have both the understanding of others and the language skills required to reason through sharing or sacrificing for others. However, the developmental path from birth to being able to cooperate with hypothetical others or inhibit our own goals is more arduous than it can first appear. The current study seeks to understand how the concepts of cooperation and self-regulation affect one-another in young children and what role this plays in shaping how we see the world. 
Origins and Importance of Cooperation in Children
In early modern childhood research, children were assumed to be the masters of their own moral and prosocial development and lacked general morality at birth. Influential theorists like Jean Piaget (1932) and Lawrence Kohlberg theorized that children were naturally curious and explored their environments as small scientists, conducting mini-experiments and forming their identities after observing various outcomes (Moore, Barresi, & Thompson, C., 2001). In this way, they shaped their own views of the world and then were taught higher moral standards, like cooperation or self-control, by adults. By contrast, current research seems to refute this concept of the a-moral, blank child in favor of a more actively engaged one. 
At birth, infants rely on the actions of others to support their needs and have little use or for balancing their needs with anyone else’s. However, humans have a baseline tendency towards prosociality; acting so that we benefit others or keep their needs in mind. Even as infants, we seek out joint-attention with others, point to share exciting experiences, and enjoy social interaction (Warneken & Tomasello, 2009). Theorists have proposed that this social orientation helps humans to collaborate and mutually benefit one-another (Warneken & Tomasello, 2009), creating the foundation for higher-level cooperation like sharing and self-control. As we grow, we develop the necessary tools to understand subtle social communication. Without the language skills or understanding that other’s needs may be different than their own, cooperation is impossible for infants.
As infants grow into toddlers, external influences help children to form a sort of inner guidance that must be balanced with external, concrete needs (Kochanska & Aksan, 2006). This inner guidance identity helps to guide their actions and assessments of everyday situations in relation to themselves. During this time, they also begin to develop a moral identity that helps them to understand when, who, and why they should exhibit cooperative and helping behavior (Thompson, R. A., 2012). As we better understand others’ dilemmas, we are more inclined to help when the act comes at no cost to us (Svetlova, Nichols, & Brownell, 2010). This is the basis of cooperative and prosocial behavior. 
 Although all toddlers and children are capable of simple cooperative behavior, the reasons behind why and how they cooperate are vast and complex. Although temperament, social cues, parenting, and environment all influence cooperation, for the purposes of this study, it is most essential to examine how the presence of peers affects cooperative behavior.  As children age, it has been proposed that they form a dual sense of social “right-ness”. First, they are motivated to conform to social norms and cooperate with others to avoid shame and guilt. Secondly, they are motivated by an internal self-regulation that helps to suppress urges that are not congruent with their wishes (Eisenberg, Duckworth, Spinrad, & Valiente, 2014; Schmidt,  Rakoczy, & Tomasello, 2012). By operating on both this emotional/moral level and a behavioral level, children begin to develop a moral identity that forms the basis behind why they choose to help or cooperate with their peers. 
In some ways, young children seem to cooperate with their peers almost altruistically (without any self-benefit). In children as young as 18 months old, toddlers eagerly provide help to adults whose needs are made very clear and come at little cost to the self, such as providing objects that are out of reach (Warneken & Tomasello, 2006). While adults often make their needs quite clear, cooperating with same-aged peers or those whose needs are more complex can pose a more difficult task. In 4.5-year-old children, researchers have found that when children cooperate and work on joint goals, they will continue cooperating until both partners receive their fair reward. Even though one child may receive their reward, they will continue to help their peer until equal rewards are received (Hamann, Warneken, & Tomasello, 2011). 
The difficulty of the collaboration and the motivation to succeed must be considered. For example, children have difficulty providing help and sharing when it involves giving up resources that are of high value to them (Svetlova, Nichols, & Brownell, 2010). Therefore, the current study aims to provide a task that creates an opportunity for collaboration that is difficult but does not come at a high personal cost to the child in question.  Importantly for the purposes of the current study, children seem to persist through difficult tasks for longer when they believe they are working with a peer than when they are working alone. In research by Butler and Walton, children were asked to complete a difficult puzzle for as long as they could (2013). When presented the puzzle, children were led to believe that they were either collaborating with a partner through “turn taking” with the puzzle or that they were working on a puzzle that had been completed by another child several weeks prior. When led to believe that they were working with a partner, children persisted working on the puzzle for longer than those who believed that they were working on their own (Butler & Walton, 2013). Therefore, children seem to have a prosocial orientation towards perseverance. In order to collaborate with others effectively, one must balance other’s needs and desires with one’s own in a constant display of self-regulatory behavior. 
Importance and Measurement of Self-Regulation
Like cooperation, self-regulation encompasses a wide variety of definitions. Experts on the topic propose that self-regulation is a single component of the larger idea of self-control. While self-control helps children to persevere through difficult tasks, stay focused, and inhibit harmful or inappropriate impulses, self-regulation pertains only to the last part of this definition (Duckworth & Steinberg, 2015; Kochanska & Aksan, 2006). If one can self-regulate, they are able to inhibit their basic impulses or temptations in hopes of a better outcome. This sounds quite complicated, but research has indicated that although children may not explicitly know what self-regulation is, they are able to display this behavior before they can even truly describe it (Slot et al., 2017). 
Children first seem to display self-regulation through “effortful control”; the ability to direct one’s intentions and actions towards a specific goal (Austin & Vancouver 1996; Kochanska & Aksan, 2006). Self-regulation is also heavily reliant on prospection: the ability to think about possible future events and think about different outcomes based on one’s actions (Duckworth, Gendler, & Gross, 2014). Because this kind of thinking is difficult for infants, self-regulation does not begin to appear until age 3. While infants begin to control their basic attention and limbs in the first year of life, by three years old, children have the ability to display effortful control. Some researchers have speculated that this is partially caused by the inability of a young toddler to understand that there is indeed a conflict between current desires and future desires. Without the ability to identify that these two concepts are at odds, one is unable to understand that temptation must be resisted (Myrseth & Fishbach, 2009). By five years old, they are able to inhibit their own impulses in effortful control and have a more developed self-regulation. While some research emphasizes heritability and genetic components of self-regulation, the ability to self-regulate seems to be both biological and environmental (Eisenberg, Duckworth, Spinrad, & Valiente, 2014). 
The most famous and studied method of measuring self-regulation is the “Marshmallow Task”, a task that refers to a series of tests measuring self-control by Walter Mischel and Harriet Mischel in the 1970s that hoped to create a basic scenario in which self-regulation could be concretely measured. In the classic paradigm, a child is brought to a room with a marshmallow on a plate. An experimenter tells them that they can choose either to eat the one marshmallow now, or, if they wait until the experimenter returns, they can receive a second marshmallow and eat both. Next, the experimenter leaves the room for a short period of time that varies based on the age of the child and observes how the child reacts. Usually, the child is not aware that they are being observed to reduce anxiety and reduce demand characteristics. If the child eats the marshmallow, they are said to fail the test and do not receive a second marshmallow. If the child waits and conserves the marshmallow, they are said to pass and receive a second marshmallow (Mischel & Mischel, 1983; Mischel, W. & Ebbesen, 1970; Mischel, 1972) Within a pass and a fail, there are also often several gradations of self-regulation such as touching the marshmallow, licking the marshmallow, and licking the marshmallow. 
Passing the Marshmallow Task is generally thought to be linked to several positive outcomes later in life, such as higher SAT scores, healthier BMIs, higher income levels, and higher overall achievement (Mischel, W., & Ebbesen, 1970). On an emotional level, passing this task as a child also may predict a “buffer” to rejection sensitivity in adults (Ayduk, Gyurak, & Castriotta, 2000). Children with higher self-regulation skills during childhood have also been linked to heightened levels of conscientiousness as adults, suggesting that self-regulation plays a role in cooperation not only in childhood, but over the entire life span (Eisenberg, Duckworth, Spinrad, & Valiente, 2014; Duckworth, Gendler & Gross, 2014). 
However, it is not often in life that one is presented with temptation scenarios when one must purely self-regulate without the influence of others in the environment. The Marshmallow Task has been criticized for being too abstract to truly measure a child’s self-regulation because it decontextualizes the action to an unrealistic scenario (Duckworth & Steinberg, 2015; Duckworth, Gendler, & Gross, 2014). Further, research has indicated that other factors, such as social trust in the environment, affects delay of gratification (Michaelson, Vega, Chatham, & Munakata, 2013). 
So how does having others in the environment affect self-regulation? Even peripherally, having positive role models in the environment seems to improve self-regulation. In several studies, children have been shown videos of other children completing the same task as they would before completing a Marshmallow Task (Toner, Parke, & Yussen, 1978; Wolf and Cheyenne 1972, Stein et al., 1976). When children observed other compliant children resisting temptation, they were more likely to pass the task and took longer to give in (Toner, Parke, & Yussen; 1978, Wolf and Cheyenne 1972). Similarly, children observe their peers giving in to temptation and eating their marshmallow early display less self-regulation and give in to temptation earlier than their peers (Stein, A. H., 1967). Thus, even observing others’ performances influences children’s likelihood to self-regulate. 
Currently, there is very little literature on the collaboration (rather than passive observation) of children on self-regulation tasks. Likely, this is partially because it is difficult to design a scenario in which young children are able to collaborate in a controlled manner without interfering too greatly with one another’s outcomes in the study. Therefore, the current study aims to bring collaboration and self-regulation together in a controlled manner. 
When Self-Regulation Meets Cooperation
Past studies have indicated that children who think about self-regulation more often display increased cooperation (Steinbeis, N. & Over, 2017). The current study hopes to examine the opposite scenario: can increasing cooperative opportunity with others increase self-regulation skills? A series of studies examined a similar phenomenon and inspired the current research. Using a similar paradigm to the Marshmallow Task, swapping envelopes of stickers for the marshmallows, the researchers investigated how the opportunity to benefit others influenced children’s self-regulation. Three and 5-year-olds both sat down to play a short game with an experimenter. They were told that they could choose to receive one envelope now, or that if they waited, to receive their envelope, they would receive the original envelope and that a second envelope would be given to the researcher. With no extra benefit to the child, the researcher would get to benefit from the child’s self-regulation. In 3-year-olds, the choice between receiving the prize now and receiving the prize later and benefitting the researcher seemed to be chosen at random. However, in 5-year-olds, the children more frequently chose to benefit the researcher (Thompson, C., Barresi, & Moore, 1997). This seems to support evidence that prosociality and self-regulation improve one another mutually in 5-year-old children. Perhaps young children have an altruistic streak that encourages them to share with others even when it comes at a behavior cost to them. 
In a subsequent study, researchers studied 3 and 4-year-olds with a similar aim. Rather than directing the prosocial waiting behavior towards the experimenter, this behavior was directed towards an unspecified friend. When asked to choose between one for themselves and one for a friend later or two for a friend now, children chose two for a friend even more often (Thompson, C., Barresi, & Moore, 1997). The results of both of these studies have inspired the current research that pushes the question one step further: if children are willing to delay gratification for their friends or for an authority figure, are they willing to do so for same-aged stranger?

Current Study Questions, Method Overview, and Hypotheses
The current research aims to compare several aspects of self-regulation and cooperation through a design that will simultaneously allow cooperation and disallow communication between children young children. Each child was introduced to a “classic” delay of gratification task in which they chose between one small snack now or, if they waited for a short period of time, an additional snack. Children were led to believe they were completing the task at the same time as a peer over a video platform similar to Skype. In one condition, children were informed that the other child was simply playing in parallel to them and that the outcome of the game was dependent on the participant’s behavior alone, and in the other, children were informed that the outcome of the game was dependent on both their behavior and the behavior other child. 
 In fact, this other child was a pre-recorded video to control for consistency and the outcome of the peer (passing or failing the test). After success with even fewer cues indicating the presence of another child (Butler & Walton, 2013), leading participants to believe that another child is present through video evidence was quite convincing. However, exposing participants to video of another child introduces the issue of “copycat” behavior. In past research, children who were exposed to a video of children employing self-control demonstrated more self-regulation in a similar task afterwards (Toner, Park, & Yussen, 1978). Therefore, current study employed a 2 x 2 design (belief about the nature of the other child x which video is being displayed) to explore the influence of peers on children’s choices to self-regulate while accounting for copycat behavior.
Our target population was between 3 and 6 years old for the following reasons. As one would expect, younger children tend to be less effective in self-regulation than their older counterparts (Bucciol, Houser., & Piovesan, 2011). This may have something to do with their ability to mentally represent abstract outcomes. While older children may be able to construct a strong mental representation of a hypothetical future reward, younger children may not be able to represent this hypothetical outcome and are more easily overwhelmed by the concrete, tempting reward sitting before them (Mischel & Mischel, 1983). Therefore, children younger than 2 would be unable to resist the temptation of the prize placed before them. While children have some self-regulatory skills at 3, they have a more fully developed set of skills available at 5 (Eisenberg, Duckworth, Spinrad, & Valiente, 2014). Therefore, the target population lay in the range from 3, when effortful control first emerges, to 6, the year after self-control should be well established. After piloting the task, the official age-range was adjusted to 3 to 4.5 years of age, as children over 4.5 passed the task with ease no matter their condition. 
We hypothesized that overall, participants watching a video of a ‘model’ peer (who does delay gratification) would have more overall success with the task than the participants who watch the non-delaying peer.  Most importantly, we hypothesized that participants who believed they were cooperating with another child and viewed a ‘model’ peer would be the most successful. We predicted that the least successful children would be those who believed that they were cooperating with another child who does not delay gratification, or those playing only for themselves with that same child. 

Method
Participants
Participants were recruited using information from a secure database based in the Southeastern United states via a telephone call inviting them to the lab. Participants were 48 typically developing children between the ages of 3 and 4.5 years of age (Mean age = 3.94 years) evenly distributed into four conditions. Twenty-one children were male, and twenty-three children were female. A large majority of children identified as White or Caucasian (75%), 18.75% identified as Biracial, 4% identified as Hispanic, and 2% identified as Asian Indian. A large majority off children came from households with an income greater than $70,000 annually, all though not all families chose to report. An additional 27 children were tested and excluded from the study for non-completion or lack of comprehension (see Results). 
Materials
	Participants’ parents selected a marshmallow, a large pretzel, or a large Cheezit for the task to serve as a tempting object (depending on dietary restrictions and preferences). Children were shown one of two videos cut and edited to appear like Skype calls. The videos both displayed a young, White girl of the approximate age range of the participants with no audio.  In one video, the “Skype” child is given a snack and patiently sits at a table for the entirety of the video (9 minutes and 34 seconds). In the other video, the same child is given a snack and begins to nibble it about half way through the video (4 minutes and 45 seconds) and finishes it by the end of the video (9 minute and 34 seconds). In both videos, the “Skype” child turns and waves to the camera at the beginning of the run time and then turns away to complete the task. Participant data was recorded through a single GoPro Camera and Apple iPad. 
Design 
Participants were randomly assigned to one of four conditions based on their participant number. Participant number was assigned according to the day they were tested. The experiment employed a 2 x 2 design. The independent variables were as follows: all children were shown one of two videos and received one of two versions of instructions for a delay of gratification game. In all conditions, the dependent variables were how long the child was able to delay gratification during their session and whether they failed (ate the snack) or passed (conserved the snack).
Each participant was assigned to one of four conditions: Independent/Patient, Independent/Impatient, Interdependent/Patient, and Interdependent/Impatient (See Table 1). In all conditions, “Patient” refers to displaying the video of the child who doesn’t eat her snack and “Impatient” refers to the video of the child who gradually eats her snack. In the Independent conditions, the child was told that only their own behavior could affect their outcome (independent outcome) and that they and the “Skype” peer were merely playing in parallel. Therefore, no matter the behavior of the other child, if the participant was able to delay gratification, they would be able to receive a second snack. In the Interdependent conditions, the child was told that if either they or the other child failed to delay gratification, then neither of them would secure a second snack (interdependent outcome). Therefore, the only way for the participant to secure a second snack for themselves and for their partner was for both of them to wait patiently for the duration of the trial. 

Table 1
Description of Conditions
	
	Independent Outcome
	Interdependent Outcome

	Video child saves snack
	Independent/Patient
	Interdependent/Patient 

	Video child eats snack 
	Independent/Impatient
	Interdependent/Impatient



In all conditions, the experimenter was not blind to the condition the child was experiencing. This is because the instructions the experimenter delivered varied by condition, revealing which condition each child had. 
Procedure
After securing written consent from a guardian, the experimenter asked the guardian for the child’s preferred snack out of three possible options: a pretzel, a marshmallow, or a large Cheezit. These three snacks were selected so that children with different dietary restrictions and preferences might be able to have a snack of the same general size and temptation level. Once the preferred snack was determined, the participant was taken to a small room with a table, monitor, and small chair. The child was asked to sit in the chair while the experimenter explained the instructions. 
In all conditions, children were first introduced to the classic marshmallow task. During this phase, children were reassured that their guardian would be close by to dispel any anxiety about their guardian leaving the room for too long. They were told that after the experimenter and guardian left the room, they could choose to eat their snack now, but would only secure one snack. If they waited until the experimenter and their guardian returned, they could secure a second snack. After explaining the rules, the experimenter would conduct a brief comprehension check on the rules. The experimenter would pose each scenario (See Table 2) and then ask how many snacks the child would obtain (one or two). If rules were confused or forgotten, they were calmly re-explained repeatedly until the participant was able to answer every question correctly. 
After assuring comprehension, the child’s attention was then drawn to a screen displaying the Skype logo. Each participant was told that soon, the screen would display another child playing the same game in the lab live. They were also told that the other child could see them, but that we had switched the sound off so that they could not communicate. In reality, the “Skype calls” were pre-recorded videos of a coached child completing the task. In all “Skype calls”, the child would first turn and wave to the camera before turning away and being presented with her snack to enhance the idea of the video being live. There were two versions of the “Skype call”. In the Patient conditions, the child would conserve her snack until the end of the session and in the Impatient conditions, she would begin to nibble on her snack about half way through the video, finishing her snack totally by the end. 
The children in the Interdependent conditions were told that if either child ate their snack, then nobody would get a second snack. The children in the Independent conditions were told that the two were simply playing the same game at the same time. After explaining the role of the other child, another comprehension check was completed to determine the participant’s understanding of the other child’s rules. Again, if rules were confused or forgotten, they were calmly re-explained repeatedly until the participant was able to answer every question correctly. After the second comprehension check, the experimenter went behind a curtain to “start the camera” and to retrieve the participant’s snack. In reality, the experimenter during this time would press the play button on the prerecorded video while retrieving the snack. 

Table 2
Comprehension Questions by Condition
	Condition 
	Comprehension Questions

	Independent
	· How many snacks will you get if you eat your snack right away?
· How many snacks will you get if you wait the whole time until your Mom/Dad and I come back?
· How many snacks will the other child get if they eat their snack right away?
· How many snacks will the other child get if they wait the whole time until we come back?

	Interdependent
	· How many snacks will you get if you eat your snack right away?
· How many snacks will you get if you wait the whole time, but the other child eats their snack?
· How many snacks will the other child get if they wait the whole time, but you eat your snack?
· How many snacks will you both get if you both wait the whole time?



After leaving the room, the experimenter led the guardian to a separate room with a one-way mirror through which they could see their child. They were informed that if at any time they noticed their child becoming distressed, the trial would stop, and they would be reunited with their child. The “Skype calls” lasted for 9 minutes and 34 seconds each. The duration of time spent in the room varied slightly from session to session depending on how quickly the experimenter was able to leave the room after beginning the video. If children were able to delay gratification for the entirety of the time, at the end, they were praised and rewarded with their second snack and then reunited with their guardian. If children did not delay gratification and chose to eat their snack part way through, the session would stop immediately after they finished their snack and the participant would be reunited with their guardian. After the study, all guardians were debriefed on the true nature of the “Skype calls” and the purpose of the study as a whole. In all conditions, participants were rewarded with a certificate for their contribution and could select a small toy or book as a prize. 
Results
Descriptive Statistics 
A total of 48 children participated in the study with 12 children in each condition. An additional 27 children’s data were not included for non-completion of the study due to distress upon guardian separation (N= 14), stopping to use the restroom mid-trial (N=2), experimenter error (N= 4), falling outside of the age range for the study (N= 2), or failing to correctly answer comprehension questions (N=5). Videos of participants were coded for child comprehension, latency to eat their snack, passing or failing, and total time spent in session. 
Children who passed the task lasted for an average of 10:46 (minutes: seconds) in the room alone. A pass is defined as a child that was able to wait the entire duration of the video with a majority of the snack remaining untouched by the time the experimenter and guardian returned. Children who failed the task lasted an average of 3:13 in the room alone. A fail is defined as a child who completely consumed their snack completely before the experimenter returned to the room. 

Table 3
Description of Sample
	Condition
	Number
	Females
	Males
	Average Age

	Independent/Patient
	12
	8
	4
	3.83 years

	Independent/Impatient
	12
	9
	3
	3.93 years

	Interdependent/Patient
	12
	5
	7
	3.98 years

	Interdependent/Impatient
	12
	5
	7
	4.02 years

	Totals
	48
	27
	21
	3.94 years



Delay of Gratification Time
Children’s delay of gratification time was determined by how long children were able to last while waiting for their snacks. Their time began when the experimenter shut the door to leave and ended when they either consumed their whole snack (in the case of a fail) or when the door was reopened (in the case of a pass). A two-way ANOVA was conducted to examine how DoG time differed based on the two independent variables: patient or impatient video and independent or interdependent received. 
Children who received the Interdependent instructions waited an average time of 7:40 in minutes and seconds (SD = 4:01) and children who received the independent instructions waited an average time of 7:15 in minutes and seconds (SD = 4:47). Therefore, children given the opportunity to cooperate with a peer delayed gratification approximately as long as those who played the game only for themselves (F (1, 44) = .126, p > .05). 
Children who watched the video of the patient peer who conserved her snack delayed gratification for an average of 7:12 minutes and children who watched a video of the impatient peer who ate her snack delayed gratification for an average of 7:48 minutes. Therefore, children shown a patient peer delayed gratification approximately as long as those shown an impatient peer (F (1, 44) = .003, p > .05). 
Although there were no main effects, there was a significant interaction effect between video shown (patient or impatient) and instructions given (independent or interdependent) F (1, 44) = 5.657, p = 0.022 (see Figure 1). Contrary to our hypotheses, this means that children were only affected by a patient or impatient peer when they were playing for themselves. Further, children were only affected by an Interdependent or Independent context when they viewed an impatient child. 

Figure 1
Two-way ANOVA for delay-of-gratification time by condition[image: https://lh4.googleusercontent.com/srdoSYoVnrltLApBlhidfitv-bNJdyri07IOgTzGkCkTN43nneLB9pwvFGnDhG78gxVva5s5GNqB8Qp-b7kCa2Nh74XWTDQSPLB5MFVk7-HyP_6E2Dh2bt-XxILU9iLqNlFj3ddJvlg]
However, a two-way ANOVA may not be the optimal reflection of the data for the following reasons. First, averaging the children’s DoG times erases the overwhelming pattern of children who failed failing quickly, and children who passed having slightly different passing times (due to variation in timing leaving and re-entering the room). Further, this test does not reveal if children watching the “impatient” child ate their snack before or after she consumed her snack. Therefore, although the interaction is significant, we should be cautious in interpreting this result. 
Passing and Failing Delay of Gratification
To assess frequency of passes and failures across all four conditions, a Chi-square test of independence was performed. (See Figure 2). Overall, more children passed the task (N = 27) than failed (N = 21). However, the number of children passing or failing the task did not seem to be significantly associated with either the instructions they received or the video they watched (Pearson’s Chi (3) = 4.317, p > .05). The association was moderate (Cramer’s V = .300).  Therefore, contrary to the hypotheses, we cannot conclude that children being given the opportunity to collaborate were any more likely to pass than children playing only for themselves, or that children watching a patient peer would be more likely to pass the task than children watching an impatient peer. 

[bookmark: _GoBack]Figure 2
Counts of passes and fails per condition 
[image: https://lh3.googleusercontent.com/O9r6TompmaSDCd84gIqKRu6McsiHwSNeXklC5Zr7w0e_mas2Csl0s8cZdkzxEwGwqt3mZklukpRa0k_9lDKDmnR7XG84awat3pfpHq_LKVq8fYjH_5QWVYxgOH7IiHbuZ3xJ5NVbjag]
A Chi-square test for association for sex (M or F) and pass or fail rate was also conducted. However, the number of children passing or failing the task did not vary significantly based on sex (Pearson’s Chi (1) = .012, p > .05). Therefore, neither males nor females had a significant advantage in passing the task. The association was strong (phi = .016, p > .05).
Age Effects
To ensure age had no effect on performance, a Spearman’s correlation was conducted between DoG time and children’s age on the test day. No significant correlation was found between age and DoG time, indicating that older children likely had no significant advantage on the task over younger children (Spearman’s rho = .256, p > .05).

Discussion
Observing the data, the outcome seems quite strange and poses many questions about the delay of gratification itself and the current study design. Below, some possible reasoning for this unexpected result is discussed along with limitations of the current study and future directions in this line of research. 
The Effects of the Presence of Peers During a Delay of Gratification Task 
Prior research on the delay of gratification paradigm indicates that children who watch “patient” children are more successful in delaying gratification than children who watch an “impatient” peer (Toner, Parke, & Yussen; 1978, Wolf and Cheyenne 1972), which could indicate mimicking behavior. However, in the current study, children who viewed a patient peer seemed to wait equally as long as children who viewed an impatient peer, contradicting these previous findings. There are a few different reasons the current findings differ from previous findings on peer demonstration of delay of gratification. 
First, children in the current study were, on average, slightly younger than those in previous studies (Mischel, Ebbeson, and Raskoff Zeiss, 1972). This decision was made because children who were slightly older tested during piloting were able to pass the test with ease every time regardless of condition. Having a younger population introduces a certain level of variability in their ability to understand future oriented directions and complete delay of gratification at all (Moore, B.S., Clyburn, and Underwood, 1976). This means that regardless of the video they watched, the task alone may have been so difficult that they had little ability to attend to the presence of a peer. This effect would only be enhanced by the relatively small sample size where individual differences would greatly affect ability. Therefore, viewing a peer conserving or consuming may not have any effect on their ability to delay gratification at all because of the age-group variability.
Second, the presence of the TV screen in the room may have greatly affected children’s ability to delay gratification. Although the screen was instrumental in the design to provide believability of a peer being present, the mere presence of the screen may have been distracting from the task. Many children during the trial would turn to the TV for the majority of the task because they were so enthralled with their partner’s behavior (patient or impatient), seemingly ignoring the tempting snack all together. Past research has indicated that children who have a distraction available during the task succeed more than children who only have the stimulus tempting object present in the room (Mischel, Ebbeson, and Raskoff Zeiss, 1972). Therefore, viewing an impatient peer may not have increased temptation because the child’s attention was on watching their behavior rather than evaluating whether or not they themselves wanted to eat the snack. 
The Effect of Cooperation on Delay of Gratification
Prior research has demonstrated that children of this age can and do display prosocial tendencies in situations where they are able to delay gratification and reward others (Butler and Walton, 2013; Thompson, Barresi, and Moore, 1997). However, the current research found that there was no significant difference between children who believed they were collaborating on a task and children who believed they were only playing for themselves. Further, children who believed that they were collaborating with a partner continued to conserve their snack even after their partner had eaten theirs, meaning the child would not be getting a second snack. 
There are several reasons that both of these outcomes could have occurred. First, we cannot discount the possibility that some children did not fully understand the rules of the task even though a thorough comprehension check was completed prior to the task. If children did not understand the task, they would feel no moral obligation to conserve their snack for the sake of the other child and would fail to understand that in the case of the impatient peer, they would only be getting one snack either way.
Second, children in the Interdependent conditions received slightly different instructions in the Independent conditions that were slightly more extensive. This longer explanation of the rules may have caused children to believe that they must conserve the snack at all costs, regardless of the behavior of the other child. Past research has demonstrated that young children who commit strongly to one idea or strategy may have difficulty revising their strategy moment to moment when new information is presented (Flavell, 1979) and may not have a strong understanding of their cognitive abilities.  This would explain why in the Interdependent/Impatient scenario, children continued to conserve their snack even after their peer had eaten theirs. On the other hand, children in the Independent conditions may not have felt as strongly about adhering to the rules and revised their strategy as soon as their peer began to eat her snack. 
Another possible explanation for the children in the Interdependent/Impatient scenario is that children in this scenario wanted to appear morally or cognitively superior to their peer. Because of the cooperative and interwoven nature of the relationship between the child and their peer in the Cooperative condition, they may have felt a certain heightened level of comparison to the other child. This comparison may have motivated a desire to act in the “right” way in contrast to their “naughty” peer, choosing to wait even though they would not receive additional snacks to gain status or praise for their ability to conserve. 
Further, it may be possible that children may have been hopeful that their peer in the Interdependent/Impatient scenario would still pass as long as they had a small amount of their snack remaining. In the video stimulus, the snack did not disappear until the very end of the video, perhaps causing children to mentally bend the rules (“as long as she has some snack is left, maybe I can have 2 if I also wait”).
A final explanation for the lack of waiting in the Interdependent conditions is a lack of trust between the child and their partner. If children felt that their partner would eat their marshmallow before the time elapsed and ruin their chances of getting a second snack, it would be understandable that they ate their marshmallow sooner rather than later because the outcome would be the same. Although there was no information about the other child that would indicate that they were trustworthy or untrustworthy, children may have had individual differences in trust in their environment and in the other child that shaped their behavior (Michaelson et al., 2013; Michaelson and Munakata, 2016) and beliefs about their peer. 
Limitations
Perhaps most powerfully, about a third of the children tested did not have useable data. Children were excluded on two criteria: failure to demonstrate comprehension of the instructions, and failure to complete the task. Most children who were excluded were excluded for the latter reason. A majority of children who did not complete the task did not do so because they became upset when their guardian attempted to exit the room, leaving them alone. Therefore, the children who had useable data and did not become anxious upon separation most likely either had a more positive affect or a more secure attachment to their parent, both of which have been indicated to correlate with higher success in delay of gratification paradigms (Jacobsen et al., 1997). This may have produced a ceiling effect in children’s ability to delay gratification across conditions. 
As previously mentioned, this puzzling result may also be the result of a very limited sample size. Children who failed the task tended to fail very early in the trial and children who conserved their snack didn’t seem to struggle with temptation too greatly. This may be because this age group varied wildly in ability to delay gratification at a baseline level and individual differences were not offset by a large sample size. 
Second, there was no way to account for some of the important state-dependent aspects of the study. For example, children with more positive affect have been shown to have greater success during delay of gratification (Moore, Clyburn, and Underwood 1976). However, there was no way to ensure that these young children were all at a similar level of affect. Further, differences in whether the child had had their nap or had eaten in recent hours may have affected both their ability to comprehend the rules and how tempting the prize seemed. 
Third, most of the children completing this task were WEIRD (White, Educated, Industrialized, Rich, and Democratic). Past research has indicated that children across different cultures and ethnicities display different abilities to delay gratification, indicating a strong environmental and socialization influence on delay of gratification behavior (Lamm et al., 2018, Price-Williams and Ramirez III, 1974). While pilot children in the current study were older and may have been more skilled in understanding the parameters of the task, the age range was adjusted to a younger range because almost every child passed the task regardless of condition. With a slightly older and more diverse population, differences among conditions may have been starker and the findings; more generalizable to a larger population. Further, the Skype “peer” was always a young, white, blonde child. This may have affected attitudes children had towards her as a play partner and potential collaborator. 
Future Directions 
	In the future, the relationship between children and their peers collaborating during delay of gratification should be examined further in more dynamic environments. Although children in general seemed quite convinced of the presence of a peer by the “skype” video, the effects of having a real peer in the room during a delay of gratification test should be investigated. This would provide greater insight into how group decisions and self-control among dyads function in the real world. 
	Second, children’s beliefs about themselves should be studied to determine how the view of one’s self as moral or patient relate to their ability to complete delay of gratification that tests their skills against another’s. Further, children’s beliefs about others and their trustworthiness should be examined in the context of rule breaking or “naughty” behavior during delay of gratification. This could help clarify why children sometimes conspire or follow another and sometimes act in opposition as a role model. 
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