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ABSTRACT 
 

Although recent correlational studies have found a relationship between fantasy 

orientation (FO; i.e., a child’s propensity to play in a fantastical realm) and higher-order 

cognitive skills called executive functions (EFs), no work has addressed the causality and 

directionality of this relationship. The present study experimentally determined the directionality 

of the observed relationship between FO and EFs through the training of FO in preschool-aged 

children. One hundred thirteen children between the ages of 2 and 5 were randomly assigned to 

one of three conditions: fantasy-play, realistic-play, or business-as-usual control. Results 

revealed that children who participated in a five-week fantasy-play intervention showed 

consistent improvements in inhibitory control and working memory beyond that of children who 

participated in realistic-play or business-as-usual control conditions. The data suggest that the 

relationship between FO play and EF development may be equifinal such that engaging in FO 

play is one of many ways to directly enhance EF development.  
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INTRODUCTION 

Due to recent declines in academic performance throughout the United States, there has 

been a surge of research in the last 10 years aimed at understanding the development of cognitive 

control. This accumulation of research demonstrates the importance of cognitive control not only 

to everyday functioning, but also to academic achievement, job performance, and overall well-

being (Dunn, 2010; Eakin et al., 2004; Moffitt et al., 2011; St. Clair-Thompson & Gathercole, 

2006). One of the main concepts that has emerged from the body of research on cognitive control 

is a category of cognitive abilities referred to as executive functions (EFs). 

Executive Functions 

 Executive functions are defined as higher-order thinking processes that allow individuals 

to override more automatic thoughts and behaviors for more adaptive and goal-directed 

responses (Carlson, 2005). Some of the most important cognitive processes included under the 

umbrella term of EFs are working memory, inhibitory control, and cognitive flexibility (Miyake 

et al., 2000; St. Clair-Thompson & Gathercole, 2006). Interestingly, research indicates that 

although these cognitive processes comprise distinct components of EF, they also share common 

underlying features and are highly related (Miyake & Freidman, 2012; Miyake et al., 2000). That 

is, the components that make up EFs display both unity and diversity (Miyake & Freidman, 

2012; Miyake et al., 2000). Although this pattern is seen in adolescence and adulthood, in early 

childhood these domains of EF are highly integrated and not easily teased apart (Carlson, Moses, 

& Breton, 2002; Diamond & Taylor, 1996; Hughes, Ensor, Wilson, & Graham, 2010; Wiebe, 
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Epsy, & Charak, 2008; Wiebe et al., 2011). Specifically, Wiebe and colleagues (2008) utilized 

confirmatory factor analysis to compare various models of executive processing in 2-3 year olds 

in order to determine if the components that comprise executive control (i.e., working memory 

and inhibition) are more domain-specific or domain-general in young individuals. These authors 

found that a single-factor model adequately explained the data. Although tasks of working 

memory and inhibitory control have distinct characteristics on a surface level, Wiebe et al. 

(2008) conclude that tasks of working memory and inhibitory control seem to measure a single 

cognitive ability in preschool aged children. 

Expanding upon their previous research, Wiebe and colleagues (2011) performed another 

study using confirmatory factor analysis in a sample comprised of only young preschoolers (i.e., 

3-year-olds). It is crucial to explore the structure of EFs in this age range, as 3 years of age is 

pivotal for the development of EFs (Diamond & Taylor, 1996). Prior to their study, analyzing the 

domains of executive control in young children proved difficult due to the lack of EF tasks 

suitable for this age group. However, with the development of more age appropriate measures of 

EF, Wiebe and colleagues (2011) were able to examine the relationships among several measures 

of working memory, inhibitory control, and cognitive flexibility. Similar to the results above, 

Wiebe et al. (2011) found that a single latent EF factor best modeled the data in this young 

population, with other research supporting this conclusion (Hughes et al., 2010). 

Although EFs are measured in research with tasks that both measure it globally as well as 

tasks that measure a single aspect (e.g., working memory), it is very rare for a child to be 

presented with a situation that only requires the use of one EF in non-research settings. For 

example, children are often asked by parents and teachers to do various tasks at one time such as 

pick up your toys, put them in your room, and wash your hands before supper. Doing so requires 
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that a child actively engages not only their working memory system (to remember the three 

instructions they were given), but also their attentional and inhibitory systems (to stay focused on 

the tasks at hand rather than sitting down to play with another toy). These domains are highly 

integrated in real life and not easily teased apart. 

These tasks are often consolidated in real life, just like the skill sets are highly integrated 

in early childhood. In fact, the ability to perform tasks that require multiple EFs (e.g., the ability 

to hold two rules in mind while also inhibiting a prepotent response) improves between 3-6 years 

of age (Diamond & Taylor, 1996). The “Day-Night” task is a great example of this phenomenon. 

In this task, children are instructed to say the word “day” when shown a picture of the moon and 

to say the word “night” when shown a picture of the sun (Gerstadt, Hong, & Diamond, 1994). 

Not only does this task require the inhibition of a prepotent response to name what they see, but 

it also requires the children hold the instructions and rules in their working memory. 

Interestingly, 3 ½ to 4 ½ year olds experience difficulty in completing this task whereas 6 to 7 

year olds are able to complete this task without much difficulty. However, when the task is 

manipulated so that it only taxes one component of EF, performance in younger children 

increases (Diamond, Kirkham, & Amso, 2002). Specifically, Diamond and colleagues (2002) 

instructed children to say “dog” when shown the picture of the moon and “pig” when shown a 

picture of the sun. Thus, children only had to use their working memory to remember the rules 

and no longer had to inhibit a prepotent response as the words they were instructed to say were 

unrelated to the pictures presented. In doing so, these children performed significantly better on 

this task than when it was presented in the standard format. 

Despite these results, testing just one domain of EF may not lend externally valid results 

given that the domains of EF are highly integrated and that children are often presented with 
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situations that require multiple EFs in daily life. Although each EF measure may not be 

individually predictive of a child’s EF abilities, a large battery that tests multiple domains of EFs 

can provide a more accurate and externally valid depiction of a child’s cognitive abilities. Below 

is a review of the components of EFs. 

Working Memory 

Working memory is defined as the temporary storage of information, which allows 

individuals to manipulate information as they cognitively process it (Baddeley, 1983; Baddeley, 

1992). Two measures that are consistently used to assess working memory include the Forward 

Digit Span and Backward Digit Span (Halford, Maybery, & Bain, 1988). As their names imply, 

the Forward Digit Span requires that participants repeat strings of digits back to the experimenter 

just as they heard them, whereas the Backward Digit Span requires that participants repeat the 

strings of digits backwards. Preschoolers experience more difficulty with the Backward Digit 

Span because it requires that the participants first recall the digits spoken, and then manipulate 

this information in order to repeat these digits backwards (Davis & Pratt, 1996).  

Inhibitory Control 

Inhibitory control refers to one’s ability to suppress an automatic, prepotent response, and 

to initiate more appropriate responses (Stroop, 1935; Wright, Waterman, Prescott, & Murdoch-

Eaton, 2003). Prepotent responses are those that have been learned by an individual through 

reinforcement and thus are automatically retrieved. For example, after years of practice, adults 

develop a prepotent response to read words on a page and ignore visual information surrounding 

the words. This phenomenon can be observed in a classic Stroop task whereby individuals are 

given color words (e.g., blue, red, green) and asked to name the color of the ink in which the 

word is printed. In other words, individuals must suppress their prepotent response to read the 
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word in order to attend to the surrounding information. Research shows that adults have 

difficulty in naming the ink color and often read the word itself, thus indicating that reading a 

word is a prepotent response.  

An influential study that sheds light on the developmental trajectory of inhibitory control 

and the components that make up this construct continues to impact and direct the literature in 

this area of research. Specifically, Diamond and Taylor (1996) studied inhibitory control abilities 

of 160 children ranging from 3.5 years of age to 7 years of age using the “Day-Night” task, 

described earlier. In this task, the child must inhibit the prepotent response to name what they see 

(e.g., “day” when shown a picture of the sun), and subsequently respond with a word that 

describes the opposite of the picture shown. In their study, Diamond and Taylor (1996) found 

that performance on measures of inhibitory control increase in children between the ages of 3 ½  

and 6. 

Taking into consideration the development of inhibitory control in young children, the 

Stroop task mentioned above (Stroop, 1935) is commonly used as a measure of cognitive 

inhibitory control in adults. Given that literate adults have a prepotent response to read the words 

printed on a page, the Stroop task requires that individuals inhibit the automatic response to read 

and alternatively name the color of the ink in which the word is printed. Although this task is a 

reliable and valid measure of cognitive inhibitory control in adults, it is not developmentally 

appropriate for young children who cannot read. That is, because children have not yet 

developed a prepotent response to reading the words over naming the color of the ink, this task is 

not a valid measure of cognitive inhibition for this age group. Interestingly, children often 

perform better than adults on this classic Stroop task because they have not yet formed a 

prepotent response for reading a word over attending to surrounding visual information. 
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Therefore, researchers have since developed various developmentally appropriate tasks to 

mirror the Stroop task (e.g., “Day-Night” task). However, many of these measures, including the 

“Day-Night” task, tax working memory in addition to inhibitory control making it difficult to 

determine if errors in performance are due to deficits in working memory or cognitive inhibitory 

control. Despite this issue, one task developed by Wright et al. (2003) requires that participants 

inhibit a prepotent response but does not tax the working memory system as much or demand 

reading skills. In this “Animal Stroop” task, children are shown drawings of animals, some of 

which have mismatched heads and bodies (e.g., a cow head on a pig body). Because young 

children develop a prepotent response for identifying entities by their faces early in life (Johnson, 

1993), this task asks children to name the animal by its body and thus requires that children 

inhibit their automatic response to name an entity by its face. In their study of 155 children 

between the ages of 3 and 6, Wright et al. (2003) found that, similar to the results of a classic 

Stroop task, participants made more errors and had slower response times for Stroop trials (i.e., 

mismatched images) than control trials (i.e., matched images).  

Attentional Shifting 

Finally, cognitive flexibility, also referred to as attentional shift, refers to an individual’s 

ability to shift their attention back and forth between two different domains (Monsell, 1996). 

This domain of EF is commonly measured using the Standard Dimensional Change Card Sort 

task (Frye, Zelazo, & Palfai, 1995; Zelazo, Muller, & Frye, 2003). The purpose of this task is to 

examine how well participants are able to perform after they are forced to switch to a new game 

with a new set of rules. Specifically, participants are shown two boxes, each with a different 

target image (i.e., a blue square and a red star). During the course of the task, participants will 

play two games: the shape game and the color game. The experiment begins by explaining the 
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rules of the first game (e.g., the shape game). After the participant has correctly sorted five cards 

based on the rules of the current game, the experimenter stops the participant, tells them they are 

going to play a new game (e.g., the color game), and proceeds to explain the rules of this new 

game. The participant then proceeds according to the rules of the new game until they correctly 

sort five cards in a row. 

Executive Function Development 

A growing body of evidence indicates the importance of EF development throughout 

childhood and adolescence. Executive functions, which begin to develop shortly after birth, lay 

the foundation for cognitive and social development (Moffitt et al., 2011). Interestingly, previous 

research shows that EFs correlate with math, language, and literacy development and are more 

important for school readiness than IQ (Blair & Razza, 2007). Even as individuals progress into 

adulthood, EFs play a major role in physical and mental health, social relationships, and 

employment (Moffitt et al., 2011). For example, children who display low self-control and high 

impulsivity tend to have poorer health, earn less money in their respective careers, and commit 

more crimes as adults than children with high levels of self-control (Moffitt et al., 2011). 

Unfortunately, research indicates that EF abilities do not automatically develop and mature over 

the lifespan, but rather require rich environmental experiences (Center on the Developing Child 

at Harvard University, 2011). In fact, children raised in adverse environments (e.g., 

environments characterized by abuse and neglect) exhibit serious deficits in cognitive, 

attentional, and behavioral control suggesting that EFs are at risk for disruption at an early age 

(Center on the Developing Child at Harvard University, 2011). Therefore, it is imperative to 

determine methods that facilitate the development of EFs early in life in order to ensure that 
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every child and adolescent has an equal opportunity to become a successful and contributing 

member of society as an adult.  

Several programs attempting to improve children’s EFs have since been developed. 

These programs utilize activities ranging from computer-based training, games, and school 

curriculum to physical activities such as yoga, martial arts, and aerobics (Diamond & Lee, 2011). 

Most of the studies investigating the effects of these programs on EFs have been conducted with 

school-aged children (i.e., age 5-13; Diamond & Lee, 2011). However, several of the computer-

based training programs utilizing CogMed ©, a software that aims to increase working-memory 

demands, have been empirically studied in preschool aged children (Bergman Nutley et al., 

2011; Lillard et al., 2013; Thorell, Lindqvist, Bergman Nutley, Bohlin, & Klingberg, 2009). 

Although 4-year-olds who underwent five weeks of working memory training using the CogMed 

program displayed improvements in working memory beyond preschoolers in control groups, 

these effects did not necessarily generalize to other EF skills, such as problem solving (Bergman 

Nutley et al., 2011; Thorell et al., 2009). Computer programs aimed at specifically improving 

inhibition produced similar results. Specifically, 4- to 5-year-old children who participated in 

five weeks (15 min/day) of inhibition games showed improvements on two of the three inhibition 

games practiced when compared to controls (Thorell, et al., 2009). However, these 

improvements did not transfer to non-practiced inhibition tasks (Thorell et al., 2009).  

 Due to the fact that results of computer-based EF training programs have poor transfer 

effects between EF skills and that these programs are not easily accessible to all children 

(Diamond & Lee, 2011), researchers have recently turned their attention to finding natural 

environmental experiences that are involved in the development of EFs. For example, there is 

evidence that bilingualism, which requires cognitive flexibility to switch between languages, is 
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related to the development of EF abilities in children (Bialystok, 1999; Bialystok, 2011; 

Bialystok & Martin, 2004). Specifically, when compared to monolingual children, bilingual 

children between the ages of 4 and 5 years are more successful at shifting between dimensions 

on a dimensional-change card-sort task (Bialystok, 1999; Bialystok & Martin, 2004). In addition, 

bilingual individuals also out-perform their monolingual counterparts on measures of cognitive 

inhibition (i.e., Stroop task; Bialystok, Craik, & Luk, 2008). Although bilingualism is a great 

example of a natural environmental experience that seems to facilitate the development of EFs, it 

is not practical to manipulate a construct like bilingualism for the purpose of experimentation. 

However, another example of a natural environmental experience that is easily manipulated and 

is ubiquitous in childhood is pretend play.  

Play as a Mechanism of Executive Function Development 

 As Vygotsky theorized, complex pretend play may also provide a natural environmental 

experience in which cognitive skills can be developed (Vygotsky, 1978). Specifically, Vygotsky 

reasoned that imaginative play is instrumental to the development of children’s ability to think 

about objects and events that are not immediately present (i.e., internal systems of representation; 

Vygotsky, 1967). Interestingly, play changes throughout development and follows a consistent 

timeline across children (Carlson & Zelazo, 2008). For example, early in life (i.e., 2 years old) 

children are able to give living characteristics to nonliving objects like stuffed animals (Carlson, 

White, Davis-Unger, 2014). At this age, children are also able to transform objects and use them 

for purposes other than their intended use (e.g., pretending a banana is a phone; Carlson et al., 

2014). Eventually, as children enter the preschool years, their play becomes more abstract and 

less dependent on actual objects or props. For example, children at this age will pretend to 

bounce an imaginary ball or pretend to cook and eat an imaginary meal. Because they are able to 
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utilize abstract concepts in their play, children at this age often enrich their play with fantastical 

themes.  

Fantasy Orientation 

The term fantasy orientation (FO) refers to a child’s propensity to play in a fantastical 

realm and is often operationalized in children as the extent to which they engage in imaginary 

play and whether or not they have imaginary companions (Taylor, 1999). Research demonstrates 

the by three years of age, children are able to understand the concept of fantasy, differentiating 

fantasy from reality (Woolley & Wellman, 1990). Therefore, studies of FO can be conducted in 

children as young as 3 years old.  

Interestingly, there are observable individual differences in children’s play with respect to 

a child’s level of FO. For example, children who are low in FO tend to supplement their play 

with real items such as using blocks to build towers. By contrast, children who are high in FO 

often engage in play that involves imaginary companions and fantastical story lines. In 

examining a child’s FO, researchers often use questions from Singer and Singer’s (1981) 

Imaginative Play Predisposition interview and Taylor and Carlson’s (1997) Imaginary 

Companion and Impersonation interview. These measures ask children about their pretending 

behavior (e.g., do you ever pretend to be an animal or a machine), their imaginations, and their 

imaginary companion(s). In a study of 152 preschoolers, Taylor and Carlson (1997) found that 

one-third of their sample could be classified as high FO.  

Relationship between Fantasy Orientation and Executive Function 

Although there are clear individual differences in children’s level of FO, to date few 

studies have investigated the impact of a child’s level of FO on their cognitive control. Similar to 

the cognitive flexibility needed for bilingualism, the act of engaging in imaginary play and 
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having imaginary companions requires that children switch back and forth between fantasy and 

reality (Estes, Wellman, & Woolley, 1989; Golumb & Kuersten, 1996) and thus use working 

memory to remember pretense rules and scripts, inhibit using pretense scripts in real life, and 

shift attention back and forth between reality and pretense. Therefore, it seems logical that FO 

would be related in some fashion to EF development. Sound empirical evidence of a relationship 

between FO and EF has only recently emerged. Specifically, Pierucci and colleagues (2013) 

interviewed preschoolers between the ages of 4 and 6 using measures of EF and FO. Pierucci et 

al. (2013) found that children exhibiting high FO (i.e., engaging in FO cognitions, belief in FO 

entities) displayed better cognitive inhibition and attentional shift than children exhibiting low 

and moderate levels of FO. More recently, Carlson and colleagues (2014) found positive 

correlations between EFs and the understanding of pretend versus reality (r = .53, p < .01) as 

well as the ability to perform pretend actions (r = .21, p < .05) among preschool children. 

Furthermore, when subjected to a regression analysis, Carlson and colleagues (2014) found that 

the understanding of pretend versus reality significantly predicted EF scores (β = .22, p < .01) 

and the ability to perform pretend actions marginally predicted EF scores (β = .14, p < .10).  

Purpose of the Current Study 

Despite the observed relationship between FO and EF in preschoolers, the correlational 

nature of these findings leave open questions regarding the directionality of these relationships 

(Carlson et al., 2014; Pierucci et al., 2013). One possibility is that having more advanced EFs 

provides individuals with the capacities needed to engage in FO behaviors. However, this 

explanation is less likely given that FO appears to be more stable than EF, with research 

indicating that EF develops as individuals progress through childhood and adolescence (Pierucci 

et al., 2013). Another possibility is that the act of engaging in FO behaviors facilitates the 
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development of EFs. As mentioned above, FO activities require that children remember pretense 

rules and scripts, inhibit using pretense scripts in real life, and shift attention back and forth 

between reality and pretense. Therefore, the nature of engaging in FO activities may provide FO 

children more opportunities to practice EFs. To date, little has been done to empirically 

investigate the causality of this relationship between a child’s FO and EF abilities (Carlson et al., 

2014). 

In fact, a recent meta-analysis in the field has called for experimental investigations of 

the effects of pretend play on cognitive control (Lillard et al., 2013), as many previous studies 

that have explored EFs in the context of pretend play have several methodological issues and are 

therefore inconclusive. For example, a Vygotskian classroom intervention known as Tools of the 

Mind has been implemented as an intervention to facilitate EF development (Bodrova & Leong, 

2007; Lillard et al., 2013). This program has three main components that are performed on a 

daily basis: self-regulation, reading, and pretend play. The results across several empirical 

investigations of the Tools intervention are mixed. In those that do find improvements in EFs, 

researchers were unable to separate the effects of pretend play from the other aspects of the 

program (i.e., self-regulation and reading) to know if pretend play caused the observed increases 

in EF performance. 

   In addition, all previous experimental studies on play and EFs have specifically 

investigated pretense (Lillard et al., 2013). Pretense is a type of imaginative play in which 

children simply pretend to be an animal or another person (Woolley & Tullos, 2008). It does not 

necessarily involve the same fantastical elements as FO activities and cognitions. For example, 

pretense could involve pretending to drive a car whereas FO play would involve flying a car in 

outer space. Interestingly, Pierucci and colleagues (2013) found that unlike FO activities and 



 

13 
 

cognitions, pretense did not correlate with any measures of EF. Thus it appears that fantasy may 

be crucial element to the observed relationship between play and EFs. 

Therefore, the aim of the present study was to experimentally determine the causality and 

directionality of the observed relationship between FO and EFs through the training of FO in 

preschool aged children. In particular, the current study investigated whether or not the repeated 

act of engaging in FO behaviors actually facilitates the development of EFs beyond what would 

be observed due to simple maturation or engaging in non-fantasy play. One hundred thirteen 

preschoolers between the ages of 2-5 years were pre-tested on several measures of FO and EF 

(i.e., working memory, inhibitory control, and attention shift). Participants were then randomly 

assigned to one of three conditions: fantasy-play, realistic-play, or control. In the fantasy-play 

condition, groups of children worked with a research assistant to come up with a fantastical 

script and were encouraged to act it out. A realistic-play condition was included in which groups 

of children played games that did not require pretending. This condition helped to determine 

whether a pretending component of play is necessary for changes in EFs rather than just the act 

of engaging in play itself. Finally, a business-as-usual control condition did not receive any 

intervention. After five weeks of intervention, participants were tested using the matched pre-test 

measures of EF and FO. Post-test EF and FO scores were compared across groups.  

Hypotheses 

Because previous research demonstrates a relationship between being FO and 

performance on various EF tasks (Pierucci et al., 2013), it was hypothesized that engaging in 

fantasy-play would facilitate the development of EFs. Specifically, it was expected that there 

would be a significant difference between intervention conditions on post-test measures of EFs 

such that children in the fantasy-play condition would show an increase in EF abilities beyond 
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that of children in the realistic-play or no intervention conditions. In addition, if there were 

differences between the realistic-play and no intervention conditions, it was anticipated that the 

realistic play condition would show greater increases in EF abilities than the no intervention 

condition because the act of engaging in play may inadvertently exercise cognition to some 

degree. It should be noted, FO was not hypothesized to change over the course of the 

intervention period. In fact, it is highly unlikely that FO would show any changes over time, as 

FO appears to be a stable trait in childhood (Pierucci et al., 2013). Rather, it was expected that 

engaging in fantastical play would create an enriched environment through which EFs could be 

scaffolded. 
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METHODOLOGY 

Design 

 The present study utilized an experimental design with play condition as the independent 

variable and EF performance as the dependent variable. The independent variable had three 

levels of manipulation: fantasy-play, realistic-play, and control. After five weeks of participating 

in a play intervention, participants’ scores of various EF measures (i.e., working memory, 

inhibitory control, attention shift) were compared across the three groups in order to determine if 

fantasy-play increased EF abilities beyond that of realistic play or no intervention.  

Participants 

 The current study included 113 preschoolers between two and five years of age, with 54 

girls and 59 boys. Eighty-nine percent of children were Caucasian, 6% were African American, 

1% were Asian, and 4% were other or not reported. All participants were recruited from local 

preschools and day-care centers in Tuscaloosa, Alabama. Two children were excluded from the 

study because they scored below the 20th percentile on the Peabody Picture Vocabulary Test, a 

measure of receptive vocabulary. The majority of children were from middle-class families in the 

southeastern United States (see Appendix E).  

Pre-Test Measures 

Parent/Teacher Questionnaires. Parents completed a demographics questionnaire in 

which they were asked questions regarding the ethnicity, gender, and age of their child. In 

addition, teachers completed a Fantasy Orientation Questionnaire (Gilpin, 2009) in order to 
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assess each child’s fantasy orientation level. Teachers were asked a total of four questions. The 

first question asked whether or not the child believes in a list of seven fantastical figures. 

Answers to this question received a score of 1 if the parent/teacher indicated that the child 

believed the entity was real, .5 if they thought the child was unsure of the entity’s existence, and 

0 if the child believed the entity was pretend (see Appendix A). The total score for this first item 

was calculated as a percentage of the total points possible (determined by the number of 

questions answered) in order to accommodate responses that were left blank by teacher 

respondents. The second question asked the teacher to list the child’s favorite books, games, TV 

shows, and videogames. Responses to this item were coded from a standardized list of responses 

used to score similar questions in previous research (Boerger, Tullos, & Woolley, 2009; Gilpin, 

2009; Woolley, Boerger, & Markman, 2004). Answers that were more reality based received a 

score of 0 (e.g., hide-and-seek or Madeline), those that were representational or anthropomorphic 

but not fantastical received a score of 1 (e.g., cars or Curious George), and those that were high 

fantasy based received a score of 2 (e.g., superheros or Mary Poppins). See Appendix A for more 

details. Next, teachers were asked to rate a child’s level of FO using a 5-point scale, with 1 

indicating a strong interest in reality (e.g., plays sports), 2 indicating some interest in fantasy but 

mostly interested in reality, 3 indicating equal interests in fantasy and reality play/media, 4 

indicating mostly interested in fantasy but some interest in reality, and 5 indicating a strong 

interest in fantasy (e.g., often engages in pretense, enjoys fantastical books; see Appendix A). 

The final question asked teachers to indicate whether or not a child has an imaginary friend.  

In addition to asking teachers about students’ FO levels, teachers were also asked to 

report on their students’ EF behaviors at school. The Behavior Rating Inventory of Executive 

Function – Preschool (BRIEF-P; Gioia, Isquith, Retzlaff, & Espy, 2002), which contains 63 
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questions to gauge various clinical EF scales (i.e., Inhibit, Shift, Emotional Control, Initiate, 

Working Memory, Plan/Organize, Organization of Materials, Monitor) was used. These scales 

form two broader indexes (i.e., Behavioral Regulation and Metacognition) and an overall score, 

the Global Executive Composite. Teachers were asked to report how often (i.e., never, 

sometimes, or often) certain behaviors have been a problem during the last six months (e.g., 

overreacts to small problems, becomes upset with new situations). The BRIEF-P was coded 

using standard procedures outlined in the BRIEF-P manual (Gioia et al., 2002). Higher scores on 

this measure indicate poorer executive control. Scores were eliminated from analyses if they 

were flagged as “inconsistent” as outlined by BRIEF-P standardized scoring or if they were 

greater than 2.5 standard deviations from the mean of all scores. This measure of EF is highly 

reliable (α = .80-.98) and is consistent across different administrations (retest = .82-.88).   

 Child Interview Pretense and Fantasy Orientation Measures. In addition to teacher 

reports of a child’s FO, two child questionnaires were used to assess participants’ level of FO. 

The first of the two measures was Singer and Singer’s (1981) Imaginative Play Predisposition 

Interview. Children were asked questions about their favorite game, favorite toy, favorite story, 

and favorite television show. In addition, participants were asked what they like to do when they 

are alone and with other kids as well as what they think about before going to sleep. These 

questions were independently coded by two trained raters. Responses indicating interest in 

fantastical toys, stories, and/or games (e.g., fairies or superheroes) were given a score of 2. 

Responses involving anthropomorphized/animated toys, stories, and/or games (e.g., stuffed 

animals, toy cars) were given a score of 1 and responses involving realistic toys, stories, and/or 

games (e.g., checkers, bingo) were given a score of 0. Responses that were unintelligible were 

not scored. The total score for this measure was calculated as a percentage out of total points 
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possible (depending on how many items were assigned scores), with a higher percentage 

indicating higher FO (see Appendix A).  

 The second measure that was used to assess participants’ FO is Taylor and Carlson’s 

(1997) imaginary companion and impersonation interview. This measure is divided into two 

separate scales. The first scale includes a maximum of 10 questions, beginning with whether or 

not a child has an imaginary companion. If the child responded “yes,” they were asked to provide 

further details including their imaginary companion’s name, if their imaginary companion is a 

toy or completely pretend, the gender and age of their companion, what they like and dislike 

about their companion, where their companion lives, and where their companion sleeps. The 

follow-up questions were used to confirm that the child actually had an imaginary companion 

and that they did not answer the first question based on a real friend. On this scale, a score of 1 

indicated a child reporting an imaginary companion(s) and a score of 0 indicated a child saying 

they did not have one. The second scale of the imaginary companion and impersonation 

interview assessed participants’ likelihood of engaging in pretend play and impersonating 

behaviors. Specifically, each child was asked if they pretend to be an animal, a different person, 

or anything unrelated to their self (e.g., an airplane). Answers to each of these questions were 

followed-up with questions probing for more details, such as what the child specifically pretends 

to be. Participants received a score of 1 for each question to which they answered “yes” (see 

Appendix A). Scores ranged from 0-3 points per participant, with higher scores indicating higher 

levels of FO.  

 Both measures of FO were chosen based on their use in past research (Pierucci et al., 

2013; Sharon & Woolley, 2004; Taylor & Carlson, 1997; Taylor, Cartwright, & Carlson, 1993; 

Woolley et al., 2004). Inter-rater reliabilities for all FO measures range from 73% to 93% 
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(Sharon & Wooley, 2004; Taylor & Carlson, 1997). In addition, scores on each measure appear 

to remain consistent across different testing sessions and correlate highly with one another 

(Sharon & Wooley, 2004). See Appendix C for a comprehensive table of all FO measures.  

 Additionally, pretense was assessed using the Toy Phone Task (Tahiroglu, Mannering, & 

Taylor, 2011; Taylor, Sachet, Maring, & Mannering, 2013). Each participant was presented with 

a toy phone and asked if they would like to pretend to call a friend with whom they like to play. 

The child was then allowed to play with the phone as they wished. During this time, the 

experimenter recorded the child’s behaviors on five dimensions: dialing a number, holding the 

phone to their ear, talking on the phone, listening to the other person, and generating a 

conversation that went beyond stereotyped greetings such as “hi” and “how are you”. For each 

action that the child performed, they received a score of 1. Thus, the total score for this measure 

ranged from 0-5. In addition, the experimenter rated the length of the conversation. A score of 0 

was given if the child did not engage in any pretend conversation, a score of 1 was given to a 

short conversation (i.e., less than 10 sec), a score of 2 was given to a medium length 

conversation (i.e., between 10 and 30 sec), and a score of 3 was given to a long conversation 

(i.e., greater than 30 sec). Higher scores indicate higher levels of FO.  

 Child Interview Executive Function Measures. Four previously established measures 

were used to assess various aspects of EF (see Appendix D). In order to assess working memory, 

the forward digit span task was used (Davis & Pratt, 1996). During this task, the experimenter 

showed the child a puppet and told the child that the puppet likes to repeat everything they say. 

They then demonstrated by saying “3, 6” and then having the puppet repeat back “3, 6.” After 

one additional example, the experimenter allowed the child to take on the role of the puppet and 

repeat the digits after the experimenter had stated them.  A child’s total score on this task was 
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equal to the highest number of digits that he or she successfully repeated. The forward digit span 

is an appropriate measure of working memory for young children and has been shown to be 

reliable across different testing sessions (r  = .78; Henry, 2001). In addition, this task is 

correlated with other measures of working memory (i.e., backward digit span, word span, pattern 

span, spatial span, listening span), thus providing evidence for the construct validity of this 

measure (Henry, 2001).  

 Although a classic Stroop task is typically used to assess inhibitory control, this measure 

is not developmentally appropriate for the children of the present study. Therefore, an age 

appropriate Animal Stroop task (Wright et al., 2003) was used as one measure to assess 

inhibition. This task, which was administered using a computer, began with a warm-up during 

which time participants were shown cartoon pictures of four animals that would appear 

throughout the task (i.e., duck, sheep, pig, cow). Participants then completed two trials 

containing 24 images each. One of the trials was a matching trial in which the animal’s body 

matched the animal’s face. Participants were told to name the animal as quickly as possible. The 

other trial was a Stroop trial in which the animal’s face did not match the animal’s body (e.g., pig 

head on a cow body). Participants were told to name the animal’s body as quickly as possible 

and thus had to inhibit their automatic response of recognizing the animal by its face. Included in 

this Stroop trial was a control condition in which the animal bodies had cartoon human faces. 

Again, participants were instructed to name the animal’s body as quickly as possible. Response 

times and errors were recorded. Errors included incorrect responses, stutters, and corrections. 

Because children are highly distractible, response times were easily influenced by distractions. 

For example, there may have been a 30 second distraction when the mean response time was 2 

seconds.  Therefore, in order to clean the data from extreme distractions, if any one item was 
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more than three standard deviations from the mean response time in that trial, this score was 

excluded from calculating the average response time. For errors, if any child scored more than 

three standard deviations from the mean, their data were excluded from analyses. Each child’s 

score was calculated as a percentage (((stroop-matching)/matching)x100), with higher 

percentages indicating poorer cognitive inhibition. High internal consistency has been 

demonstrated for both reaction time and error measures among all four trials (α  = .56-.93; 

Wright et al., 2003). In addition, this task is sensitive to developmental changes and individual 

differences in inhibitory control, thus indicating its validity as a measure of cognitive inhibition 

(Wright et al., 2003). 

 The Day/Night Task was used as an additional measure of inhibitory control (Gerstadt et 

al., 1994). This Stroop-like task presents each participant with two pictures: a picture of moon 

and stars (i.e., “nighttime”) and a picture of a blue sky and grassy field (i.e., “daytime”). 

Participants were instructed to say “day” when the experimenter pointed to the picture of the 

moon and stars, and to say “night” when the experimenter pointed to the picture of the blue sky 

and grassy field. Before completing 16 test trials, each child underwent two practice trials during 

which time each picture was pointed to once. If a child answered incorrectly during either of 

these practice trials, the experimenter repeated both rules and the practice trials as necessary. If 

the child responded correctly on 75% of the practice trials, it was assumed that they did not 

understand the task and their data were not included in the final analyses. Number of correct, 

incorrect, and self-corrected (i.e., initially incorrect but self-corrected to appropriate answer) 

responses were recorded. Errors included incorrect responses, stutters, and corrections. Correct 

answers were given a score of 1, self-correct answers were given a score of .5, and incorrect 

answers were given a score of 0 resulting in a maximum possible score of 16. Higher scores on 
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this measure indicate better cognitive inhibition. This measure has an inter-rater reliability of .90 

and alpha values ranging from .56-.93 (Carlson & Moses, 2001; Gerstadt et al., 1994; Wright et 

al., 2003). In addition, it is correlated with other established measures of inhibitory control 

(Carlson & Moses, 2001).  

 Finally, participants’ ability to shift their attention was assessed using the Standard 

Dimensional Change Card Sort task (Zelazo, 2006; Zelazo et al., 2003). Children were presented 

with two small boxes labeled with two different target images (e.g., a blue square and a red star). 

The experimenter told the child that they were going to play two games, the “shape game” and 

the “color game.”  They began by explaining the shape game. The child was told to place all the 

star cards (both blue and red) in the container labeled with the red star, and all square cards (both 

blue and red) in the container labeled with the blue square. After the child correctly sorted five 

cards consecutively, the experimenter told the child to stop playing the shape game and start 

playing the color game. The experimenter explained to the child that they should now place all 

blue cards (stars and squares) in the container labeled with a blue square, and all of the red cards 

(stars and squares) in the container labeled with a red star. The task ended when the child 

correctly sorted five cards consecutively. The order of the color/shape game was randomized. 

This task was scored as the number of inaccurate card sorts after the rule switch. This particular 

task was chosen because it is developmentally appropriate for children and is reliable and valid 

(Zelazo, 2006; Zelazo et al., 2003). 

 Control Measures. Because previous research demonstrates that vocabulary is strongly 

related to EF performance in preschool children (Carlson & Moses, 2001), vocabulary level was 

assessed during pre-testing in order to match the experimental groups on vocabulary level and 

thus control for individual differences. The Peabody Picture Vocabulary Test, Fourth Edition 
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Form B (PPVT-4; Dunn & Dunn, 2007) was administered to each participant. Children were 

shown a colored book that contained several pages with four pictures on each page. The 

experimenter said a word that related to one of the pictures on the page and asked the child to 

point to the picture that best matched the word. After the child passed the training items, the 

experimenter progressed through the pages of the book, with each item getting progressively 

more challenging. The PPVT-4 consists of 19 sets with 12 items in each set for a total of 228 

items. Participants were tested until they incorrectly identify eight vocabulary words within one 

set of 12 items, at which time the test ended.  

 The PPVT-4 was coded using standard procedures outlined in the Form B manual. The 

PPVT-4 exhibits excellent internal consistency and test-retest reliability (α > .90; Dunn & Dunn, 

2007). In addition, this task correlates with several other language measures giving evidence for 

the construct validity of the PPVT-4 (Dunn & Dunn, 2007). 

Post-Test Measures 

 During post-test assessment, teachers, who were blind to the hypotheses and conditions, 

completed the same BRIEF-P used during the pre-test period in order to examine any teacher 

observed changes in EFs during the five week intervention period. Additionally, each participant 

was tested on all of the FO measures utilized during the pre-test period as well as the same 

measure of attention shift, working memory, and the Animal Stroop task. The following new 

measures of EF were also included in order to rule out practice effects (see Appendix D). 

 The Grass/Snow task was used as an additional measure of inhibitory control during post-

testing in place of the Day/Night task used during pre-test (Carlson & Moses, 2001). This 

Stroop-like task presented each participant with two pictures: a picture of a grassy field (i.e., 

“grass”) and a picture of a snowy field (i.e., “snow”). Participants were instructed to point to the 
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grassy field when the experimenter said “snow”, and to point to the snowy field when the 

experimenter said “grass”. Before completing 16 test trials, each child underwent two practice 

trials during which time each target word was said once. If a child pointed incorrectly during 

either of these practice trials, the experimenter repeated both rules and the practice trials as 

necessary. If the child responded correctly on 75% of the practice trials, it was assumed that they 

did not understand the task and their data were not included in the final analyses. Number of 

correct, incorrect, and self-corrected (i.e., initially incorrect but self-corrected to appropriate 

answer) responses were recorded. Correct answers were given a score of 1, self-correct answers 

were given a score of .5, and incorrect answers were given a score of 0 resulting in a maximum 

possible score of 16. Higher scores on this measure indicate better inhibitory control. In addition 

to being correlated with other established measures of inhibitory control (Carlson & Moses, 

2001), this measure has alpha values ranging from .56-.93 (Carlson & Moses, 2001; Gerstadt et 

al., 1994; Wright et al., 2003). 

 It should also be noted that 22 participants completed a Forward Word Span task 

(Carlson et al., 2002) instead of the Forward Digit Span task of working memory at post-test. 

This measure tests children’s working memory by asking them to remember and repeat lists of 

single-syllable, non-semantically related words in a forward order (e.g., experimenter says 

“book, cup” and child replies, “book, cup”). The list size increased with each successive trial 

starting with 2 words. Each trial was scored on a scale from 0-2. A child received a score of 0 if 

they omitted a word, substituted a word, or inserted a word. A child received a score of 1 if they 

repeated the correct words but in an incorrect order. Finally, a child received a score of 2 if they 

made no errors. There were 15 total trials. The task ended when a child received a score of 0 on 

three consecutive trials. In piloting this measure with the first 22 participants, it became apparent 
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that this measure produced large floor effects. Thus it was replaced by the Forward Digit Span at 

post-test for the remaining participants. However, data on this measure is still used to assess 

working memory at post-test for the first 22 participants of the current study. These scores were 

transformed to be on the same scale as the Forward Digit Span task. Specifically, each child’s 

score on the Forward Word Span was multiplied by 7 (i.e., the total score possible on the 

Forward Digit Span task) and then divided by 16 (i.e., the highest score achieved on the Forward 

Word Span task). In doing this transformation, the mean and standard deviation of transformed 

Forward Word Span task scores were consistent with the mean and standard deviation of the 

Forward Digit Span task scores at post-test. Therefore, all post-test scores of working memory 

are reported as Forward Digit Span scores.  

Procedure 

 After obtaining consent for participation from parents and assent for participation from 

the children, all participants were individually interviewed by research assistants on the pre-test 

measures of FO, pre-test measures of EF, and PPVT-4 described above in order to assess 

baseline levels of FO and EF. The order of administration of the measures was randomized 

across participants. Each participant was interviewed for approximately 45 min and received 

stickers for participating. Parents and teachers also completed demographic and FO/EF 

questionnaires, respectively, at this baseline period.   

 Participants were then randomly assigned to one of three intervention conditions: fantasy-

play, realistic-play, and control. All conditions were matched on pre-test measure scores in order 

to ensure that the groups did not differ on EF, FO, or vocabulary levels prior to intervention. In 

the fantasy-play condition, research assistants worked with groups of children to come up with a 

fantastical script and then encouraged them to act it out. For example, children may have 
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pretended that their feet were wheels and that they could skate on them or that they were birds 

flying around a forest. In addition, children may have pretended to go on an adventure to the 

moon and interact with space creatures. The scripts were generated by the students, but the 

research assistants provided scaffolding (e.g., encouragement, questions that inspired 

imagination such as “What do you see on the moon?”, and suggestions as needed). In the 

realistic-play condition, participants engaged in action oriented group activities that did not 

require any imagination and were not designed to specifically tap executive function skills. 

Research assistants were given a list of commonly played activities including, but not limited to 

duck duck goose, action songs (e.g., “Head Shoulders Knees and Toes”), coloring, and hot 

potato. Games in the fantasy-play condition and realistic-play conditions were well matched in 

terms of child interest, activity-level and opportunities for child-initiated choices. Finally, in the 

control condition, participants did not participate in any intervention games, proceeding with 

business as usual.  

Prior to the beginning of the intervention period, research assistants were trained on how 

to implement each intervention. During this training, research assistants were given a list of 

example scenarios/activities to complete. After discussing these activities as well as the 

intervention protocol in detail, research assistants were given an opportunity to practice 

implementing each condition and ask questions. Throughout the intervention period, research 

assistants were asked to record what occurred during each training session using a daily log 

provided by the researchers (e.g., how engaged each child was, how solitary their play was, how 

fantastical their play was; see Appendix B). These logs were analyzed in order to ensure that 

interventions were implemented as planned and that both intervention groups were performing 

similar levels of activity on a daily basis.  
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 Based on previous EF training studies that have successfully increased EF (Bergman 

Nutley et al., 2011; Thorell et al., 2009), all groups underwent five weeks of intervention. 

Training occurred every school day for a total of 25 training sessions that lasted 15 minutes each. 

After five weeks of intervention, all participants underwent post-testing using the measures 

described above. Post-test interviewers and teachers were blind to the hypotheses of the study 

and the conditions of each child. 
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RESULTS 

Preliminary Analyses 

 Participants were randomly assigned to one of the three play conditions (i.e., fantasy-

play, realistic-play, or control). The breakdown of the play groups were as follows. There were a 

total of 39 children in the fantasy-play condition (19 male, 20 female), 33 children in the 

realistic-play condition (17 male, 16 female), and 41 children in the control condition (18 male, 

23 female). The average age of children in the fantasy-play group was 3.8 years, 4 years in the 

realistic-play group, and 3.9 years in the control condition.  The groups did not differ 

significantly on age, gender, or ethnicity and were evenly distributed across the 4 preschools 

included in the study (see Appendix E).  

 In order to ensure that the play conditions did not differ prior to the intervention, scores 

on all pre-intervention FO, EF, and vocabulary measures were individually submitted to a one-

way ANOVA with play condition (i.e., fantasy-play, realistic-play, and control) as the 

independent variable. The results of these analyses indicated that there were no differences 

between groups on any measures prior to the intervention (see Table 1, 2, 3, 4) with the 

exception of the Global Executive Composite scale of the BRIEF-P, F(2, 106) = 3.104, p < .05, 

η2 = .06. Post-hoc analyses indicated that the realistic-play group (M = 66.84) scored 

significantly higher than the control group (M = 57.53) on this scale. Differences between the 

realistic-play group and the fantasy-play group (M = 60.49) as well as differences between the 

fantasy-play group and the control group on this composite scale were not statistically different. 
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Because groups were not equal on this measure prior to the intervention, this specific scale of the 

BRIEF-P will not be analyzed during post-intervention analyses. With the exclusion of this 

specific scale, groups were equal on all measures of FO and EF prior to the start of the play 

intervention. It should be noted that some variables did not meet the homogeneity of variance 

assumption of ANOVA. When this occurred, a Welch correction was used. The remaining 

analyses were corrected when necessary.  

Table 1 

Pre-Intervention Group Differences on Measures of FO 

Measure Condition N Range of 
Scores  

Mean SD F Sig. η2 

IC Fantasy 39 0-1 .205 .409 .180 .836 .00 
 Realistic  33  .242 .435    
 Control 38  .236 .446    
IMP Fantasy 39 0-3 1.90 1.07 1.04 .357 .02 
 Realistic 33  2.00 1.17    
 Control 39  1.64 1.06    
IPP Fantasy 39 0-1 .463 .186 .275 .760 .00 
 Realistic 33  .452 .172    
 Control 39  .450 .170    
TPT Total Fantasy 39 0-5 2.90 1.45 1.32 .271 .02 
 Realistic 33  3.21 1.41    
 Control 39  2.64 1.58    
TPT Length Fantasy 38 0-3 1.08 .969 1.10 .336 .02 
 Realistic 33  1.06 .899    
 Control 39  .795 .923    

 
Note. IC – Imaginary Companion Interview; IMP – Impersonation Interview; IPP – Imaginative 

Play Predisposition Interview; TPT Total – Toy Phone Task Total Score; TPT Length – Toy 

Phone Task Length of Conversation.  

  



 

30 
 

 
Table 2 
 
Pre-Intervention Group Differences on EF Measures 

 

Note. FDS – Forward Digits Span (working memory); AS Errors – Animal Stroop Errors 

(inhibitory control); AS RT – Animal Stroop Reaction Time (inhibitory control); CS Errors – 

Card Sort Errors after Rule Switch (attention shift); D/N – Day Night Task total score (inhibitory 

control). ^Welch correction used.  

 

 

 

 

 

 

 

Measure Condition N Range of 
Scores  

Mean SD F Sig. η2 

FDS Fantasy 39 0-7 3.95 .887 1.19 .309 .02 
 Realistic 32  4.03 1.03    
 Control 39  4.28 1.05    
AS Errors Fantasy 37 -.83-10 2.32 2.09 .483 .618 .01 
 Realistic 31  1.92 1.84    
 Control 36  1.83 2.70    
AS RT  Fantasy 38 -.28-2.55 .717 .505 .271 .763 .01 
 Realistic 32  .675 .368    
 Control 38  .758 .506    
CS Errors Fantasy 38 0-25 2.89 4.69 2.47^ .092 .03 
 Realistic 31  1.61 3.07    
 Control 38  3.39 3.77    
D/N Fantasy 27 0-16 12.33 4.31 2.46^ .097 .05 
 Realistic 26  13.46 2.49    
 Control 27  11.19 4.98    
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Table 3 

Pre-Intervention Group Differences on Teacher Reported FO 

 
Note. TQ Belief – Teacher Questionnaire Belief in Fantastical Entities; TQ Favorite – Teacher 

Questionnaire Favorite TV Shows, Video Games, Books; TQ Games – Teacher Questionnaire 

Favorite Games; TQ FO Level – Teacher Questionnaire FO Level; TQ IC – Teacher 

Questionnaire Imaginary Companion Report. ^Welch correction used.  

 

 

 

 

 

 

 

Measure Condition N Range of 
Scores  

Mean SD F Sig. η2 

TQ Belief  Fantasy 39 0-1 .698 .177 .994^ .375 .02 
 Realistic 33  .757 .216    
 Control 28  .658 .274    
TQ Favorite  Fantasy 36 0-2 1.75 .500 .292 .748 .01 
 Realistic 30  1.73 .521    
 Control 33  1.82 .392    
TQ Games Fantasy 38 0-2 1.24 .714 .595 .554 .01 
 Realistic 32  1.16 .723    
 Control 39  1.33 .621    
TQ FO Level Fantasy 36 1-5 2.94 1.04 1.26^ .290 .03 
 Realistic 33  3.27 1.07    
 Control 38  2.92 .850    
TQ IC Fantasy 38 0-1 .105 .311 1.97^ .148 .04 
 Realistic 33  .212 .415    
 Control 38  .053 .226    
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Table 4 

Pre-Intervention Group Differences on Teacher Reported EF 

 

Note. All values presented are standardized T-scores found in the BRIEF-P manual. Range of 

possible scores was not included because the range differed for each participant depending on 

age and gender. *p < .05. ^Welch correction used.  

 

 

Measure Condition N Mean SD F Sig. η2 
BRIEF Inhibit Fantasy 38 54.32 8.34 1.98^ .148 .04 
 Realistic 29 59.76 13.51    
 Control 37 54.98 13.09    
BRIEF Shift Fantasy 39 44.03 16.03 .441 .644 .01 
 Realistic 33 41.76 20.29    
 Control 37 45.70 16.46    
BRIEF Emotional Control  Fantasy 39 48.64 17.60 .027^ .973 .00 
 Realistic 33 47.61 23.38    
 Control 38 48.71 18.00    
BRIEF Working Memory  Fantasy 39 49.69 14.52 .152^ .869 .00 
 Realistic 32 47.47 19.52    
 Control 38 49.45 15.01    
BRIEF Plan/Organize  Fantasy 39 47.36 17.48 .795 .454 .01 
 Realistic 33 42.97 19.25    
 Control 37 47.84 16.33    
BRIEF Self-Control Index Fantasy 38 51.82 9.62 1.18^ .313 .02 
 Realistic 32 56.63 15.55    
 Control 38 52.21 15.05    
BRIEF Flexibility Index Fantasy 39 48.85 12.49 .006^ .994 .00 
 Realistic 33 49.24 16.94    
 Control 38 48.92 14.11    
BRIEF Emergent  Fantasy 39 51.38 11.95 .028 .972 .00 
Metacognition Index Realistic 32 50.69 13.78    
 Control 37 51.16 11.77    
BRIEF Global Executive  Fantasy 39 60.49 16.96 2.104 .049* .02 
Composite Realistic 32 66.84 16.67    
 Control 38 57.53 13.67    
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 Finally, it should be noted that not all of the measures used in the present study were 

normally distributed (i.e., Day/Night Task, Grass/Snow Task, Card Sort Task). Ceiling effects 

were observed on each of these measures indicating that they were not developmentally 

appropriate for our sample. Although prior research indicates that EFs are highly integrated in 

early childhood (Carlson et al., 2002; Diamond & Taylor, 1996; Hughes et al., 2010; Wiebe et 

al., 2008; Wiebe et al., 2011), it is not likely that we will observe consistent effects on all 

measures of EF because of these ceiling effects. Results from tasks that had sufficient variance 

and were normally distributed are presented below.  

Differences between Conditions at Post-Test 

 Scores on all post-intervention FO and EF measures were individually submitted to a 

one-way ANOVA with play condition (i.e., fantasy-play, realistic-play, and control) as the 

independent variable. As hypothesized, the three groups differed in meaningful ways after the 

intervention (see Table 5, 6, 7). Specifically, there were significant differences between groups 

on the Toy Phone Task total score (FO), F(2, 101) = 3.924, p = .02, η2 = .07 and the Toy Phone 

Task length of conversation (FO),  F(2, 97) = 4.829, p = .01, η2 = .09. Specifically, the fantasy-

play group had higher total scores on this task (M = 3.59) than the control group (M = 2.56) as 

well as longer conversations (M = 1.34) than the control group (M = .70; see Figure 1). There 

were no statistically significant differences between the fantasy-play and realistic-play group or 

the realistic-play group and control group on either measure. In addition to 3-way group 

differences in the Toy Phone Task, there were also marginally significant differences between 

means on the inhibition subscale of the BRIEF-P (EF), F(2, 97) = 2.570, p = .08, η2 = .05. Next 

2-way group differences in FO and EF are presented. 
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Table 5 

Post-Intervention Group Differences on Measures of FO 

Measure Condition N Range of 
Scores  

Mean SD F Sig. η2 

IC Fantasy 38 0-1 .368 .489 .467^ .629 .01 
 Realistic  31  .290 .461    
 Control 34  .264 .448    
IMP Fantasy 39 0-3 1.85 1.09 .945 .392 .02 
 Realistic 29  1.48 1.12    
 Control 30  1.67 1.03    
IPP  Fantasy 39 0-1 .546 .193 2.02 .139 .04 
 Realistic 30  .463 .177    
 Control 33  .475 .192    
TPT Total Fantasy 39 0-5 2.90 1.45 3.92 .023* .07 
 Realistic 33  3.21 1.41    
 Control 39  2.64 1.58    
TPT Length Fantasy 38 0-3 1.34 .938 4.83 .01** .09 
 Realistic 29  .897 .900    
 Control 33  .697 .847    

 
Note. IC – Imaginary Companion Interview; IMP – Impersonation Interview; IPP – Imaginative 

Play Predisposition Interview; TPT Total – Toy Phone Task Total Score; TPT Length – Toy 

Phone Task Length of Conversation. *p < .05. **p < .01. ^Welch correction used.  
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Table 6 
 
Post-Intervention Group Differences on EF Measures 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note. FDS – Forward Digits Span (working memory); AS Errors – Animal Stroop Errors 

(inhibitory control); AS RT – Animal Stroop Reaction Time (inhibitory control); CS Errors – 

Card Sort Errors after Rule Switch (attention shift); D/N – Day Night Task total score (inhibitory 

control). ^Welch correction used.  

 

 

 

 

 

 

 

Measure Condition N Range of 
Scores  

Mea
n 

SD F Sig. η2 

FDS Fantasy 39 0-7 4.69 1.76 2.25^ .113 .04 
 Realistic 31  3.94 1.26    
 Control 34  4.36 1.54    
AS Errors Fantasy 38 -.75-6 .920 1.53 .839^ .437 .02 
 Realistic 29  1.42 1.87    
 Control 33  .913 1.32    
AS RT  Fantasy 39 -.33-1.73 .590 .383 .167 .846 .00 
 Realistic 30  .601 .432    
 Control 34  .641 .365    
CS Errors Fantasy 38 0-25 1.58 3.21 1.76^ .182 .03 
 Realistic 28  3.14 4.78    
 Control 34  2.92 4.03    
G/S Fantasy 34 0-16 11.54 4.72 .058 .943 .00 
 Realistic 26  11.71 4.40    
 Control 30  11.97 5.61    
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Table 7 

Post-Intervention Group Differences on Teacher Reported EF 

 
Note. All values presented are standardized T-scores found in the BRIEF-P manual. Range of 

possible scores was not included because the range differed for each participant depending on 

age and gender. *p < .05. ^Welch correction used.  

Fantasy vs. Realistic Only. Because it was hypothesized that the fantasy-play group 

would show improvements over the realistic-play group due to the nature of FO play, a series of 

one-way ANOVAs were calculated to examine differences on FO and EF measures between the 

Measure Condition N Mean SD F Sig. η2 
BRIEF Inhibit Scale Fantasy 35 51.71 9.18 2.83^ .067 .05 
 Realistic 28 58.64 12.96    
 Control 37 54.00 13.91    
BRIEF Shift Scale Fantasy 36 48.81 9.49 .092 .912 .00 
 Realistic 28 49.82 11.92    
 Control 36 48.83 10.26    
BRIEF Emotional Control  Fantasy 36 52.58 11.94 .239 .787 .00 
Scale Realistic 30 53.60 12.74    
 Control 37 52.92 12.38    
BRIEF Working Memory  Fantasy 36 53.75 11.10 .312 .733 .01 
Scale Realistic 29 52.03 11.80    
 Control 36 54.19 11.38    
BRIEF Plan/Organize Scale Fantasy 36 53.64 12.26 .693 .502 .01 
 Realistic 28 50.25 11.94    
 Control 37 52.22 10.17    
BRIEF Self-Control Index Fantasy 36 52.61 11.43 1.22 .300 .02 
 Realistic 28 57.21 10.30    
 Control 37 53.28 13.78    
BRIEF Flexibility Index Fantasy 36 50.69 10.86 .040 .961 .00 
 Realistic 28 51.25 11.57    
 Control 37 51.46 13.04    
BRIEF Emergent  Fantasy 36 53.86 11.64 .447 .641 .01 
Metacognition Index Realistic 29 51.34 11.84    
 Control 37 53.01 10.63    
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fantasy-play group and the realistic-play group after the intervention. These two groups did not 

differ on any measures of FO/pretense except for the “length of conversation” score on the Toy 

Phone task, F(1, 65) = 3.842, p = .05, η2 = .06. Specifically, the fantasy-play group (M = 1.34) 

carried on longer pretend conversations than the realistic-play group (M = .90; see Figure 1). 

Because there were no differences on this measure between the fantasy-play and realistic-play 

group prior to the intervention, Toy Phone “length of conversation” scores were submitted to a 

repeated measures ANOVA with pre-intervention scores and post-intervention scores as the 

within-subjects factor in order to examine the nature of the changes observed. There were not 

statistically significant changes in Toy Phone Task length of conversation scores from pre-

intervention to post-intervention in the fantasy-play group, F(1, 36) = 2.61, p = .115, or the 

realistic-play group, F(1, 28) = 1.061, p =.312. However, the change in the fantasy-play group 

was marginally significant, and with more power it is expected that a significant increase in Toy 

Phone length of conversation scores will be observed in the fantasy-play group. See Figure 6. 

Differences also existed between the fantasy-play group and the realistic-play group on 

measures of EF. Specifically, the fantasy-play group remembered significantly more digits on the 

Forward Digit Span task (i.e., better working memory; M = 4.69) than the realistic-play group 

(M = 3.94), F(1, 67) = 4.380, p = .040, η2 = .06 (Welch correction used; see Figure 1). In order 

to examine the nature of the changes observed, Forward Digit Span scores were submitted to a 

repeated measures ANOVA with pre-intervention scores and post-intervention scores as the 

within-subjects factor. In the fantasy-play condition, results revealed that there was a significant 

increase in scores from pre-intervention (M = 3.95) to post-intervention (M = 4.69) in the 

fantasy-play group, F(1, 38) = 10.405, p = .003, η2 = .22. In other words, participants in the 

fantasy-play condition remembered more digits after engaging in the fantasy-play intervention 
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than prior to the intervention. However, in the realistic-play condition, there was no change in 

scores from pre-intervention (M = 4.03) to post-intervention (M = 3.97), F(1, 29) = .065, p = .80, 

η2 = .00.  See Figure 2.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 – FO and EF Differences between Play Conditions Post-Intervention. Differences 
between play conditions on measures of FO and EF after the play intervention. *p < .05. **p < 
.01.  
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Figure 2 – Changes in Forward Digit Span Scores. Changes in Forward Digit Span scores from 
pre-intervention to post-intervention. **p < .01. The fantasy-play group made significant 
improvements in working memory from pre- to post-intervention whereas the realistic-play 
group did not make any changes.  

 

In addition to the working memory results above, the fantasy-play group scored 

significantly lower on the inhibition subscale of the BRIEF-P (M = 51.71) than the realistic-play 

group (M = 58.64), F(1, 47) = 5.71, p = .02, η2 = .09 (Welch correction used), indicating better 

teacher reported inhibitory control in the fantasy-play group after the intervention (see Figure 3). 

As a reminder, teachers were blind to the hypotheses as well as the condition of each child.  
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Figure 3 – BRIEF-P Differences between Play Conditions Post-Intervention. Difference between 
conditions on BRIEF Inhibition Scale post-intervention. **p < .01. Note that higher scores 
indicate poorer inhibitory control. 

 

Again, in order to examine the nature of the changes observed, scores on the inhibition 

subscale of the BRIEF-P were submitted to a repeated measures ANOVA with pre-intervention 

scores and post-intervention scores as the within-subjects factor. In the fantasy-play condition, 

results revealed that there was a significant decrease in scores from pre-intervention (M = 54.14) 

to post-intervention (M = 51.71), F(1, 34) = 5.925, p = .02, η2 = .15, indicating that participants 

in the fantasy-play condition were rated by their teachers has having better inhibitory control 

after the intervention than prior to the intervention. In the realistic-play condition, there was no 

change in scores from pre-intervention (M = 59.04) to post-intervention (M = 58.64), F(1, 24) = 

.001, p = .98, η2 = .00.  See Figure 4.  
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Figure 4 – Changes in BRIEF Inhibition Scale Scores. Changes in BRIEF Inhibition Scale scores 
from pre-intervention to post-intervention. *p < .05. Teachers reported that the fantasy-play 
group made significant improvements in inhibitory control from pre- to post-intervention 
whereas the realistic-play group did not make any changes. Note that higher scores indicate 
poorer inhibitory control. 
  

Fantasy vs. Control Only. It was also hypothesized that the fantasy-play group would show 

improvements over the control group after the intervention. Therefore, these groups were also 

analyzed separately using a series of one-way ANOVAs. Consistent with the 3-way group 

differences presented above, significant differences observed were on the Toy Phone Task total 

score, F(1, 71) = 7.98, p = .006, η2 = .10, and Toy Phone Task length of conversation, F(1, 69) = 

9.135, p = .004, η2 = .12. Specifically, the fantasy-play group had higher total scores on this task 

(M = 3.59) than the control group (M = 2.56) as well as longer conversations (M = 1.34) than the 

control group (M = .70) after the intervention (See Figure 1). The fantasy-play group and control 

group did not differ on any other measures of FO or any measures of EF after the intervention.  

In order to examine the nature of these significant differences, Toy Phone Task total 

scores and length of conversation scores were submitted to repeated measures ANOVAs with 

* 
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pre-intervention scores and post-intervention scores as the within-subjects factor. Results 

revealed that there was a significant increase in Toy Phone Task total scores from pre-

intervention (M = 2.90) to post-intervention (M = 3.59) in the fantasy-play group, F(1, 38) = 

5.625, p = .02, η2 = .13. By contrast, in the control group there was neither a change in Toy 

Phone Task total scores from pre-intervention (M = 2.64) to post-intervention (M = 2.58), F(1, 

32) = .081, p = .78, η2 = .003, nor a change in Toy Phone Task length of conversation scores 

from pre-intervention (M = .72) to post-intervention (M = .72), F(1, 31) = 0.00, p > .05, η2 = .00.  

Interestingly, there also was not a statistically significant change in Toy Phone Task length of 

conversation scores from pre-intervention (M = 1.05) to post-intervention (M = 1.32) in the 

fantasy-play group, F(1, 36) = 2.61, p = .115, η2 = .07. This result is marginally significant, and 

with more power it is expected that a significant increase in Toy Phone Task length of 

conversation scores will be observed in the fantasy-play group. See Figures 5 and 6. 
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Figure 5 – Changes in Toy Phone Task Total Scores (Fantasy and Control). Changes in Toy 
Phone Task total scores from pre-intervention to post-intervention. *p < .05. Children in the 
fantasy-play group engaged in significantly more pretending behaviors from pre- to post-
intervention whereas the realistic-play group did not make any changes in pretending behavior. 
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Figure 6 – Changes in Toy Phone Task Length Scores. Changes in Toy Phone Task length of 
conversation scores from pre-intervention to post-intervention. † p = .12. Children in the fantasy-
play group tended to engage in longer pretend conversations from pre- to post-intervention 
whereas the realistic-play and control groups did not make any changes. 

 

Realistic vs. Control Only. In order to examine if post-intervention differences existed 

between the realistic-play and control conditions, a series of one-way ANOVAs were calculated. 

Although it was hypothesized that if any differences existed between the realistic-play and 

control conditions the realistic-play group would score higher on measures of EF, no significant 

differences were found between these two groups on any measures of FO or any measures of EF 

after the intervention. 

Individual Differences in Related Variables’ Influence on Primary Analyses 

 In addition to collecting data before and after the intervention relating to FO and EFs, 

data was collected throughout the intervention on several aspects including how engaged each 

child was, how peer-oriented or solitary their play was, and how fantastical/representational (i.e., 
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style of play) a child’s play was on average throughout the entire intervention. After each play 

session, research assistants rated each child on these three dimensions (see Appendix B). 

Because children in the control condition did not participate in any intervention, there is no data 

for the control group on these dimensions. Therefore, all analyses relating to these dimensions 

only considered the fantasy-play and realistic-play conditions. Interestingly, these dimensions 

related to the outcome variables in meaningful ways. 

The Influence of Engagement. Each day of the intervention, children received a 2 if 

they were highly engaged, a 1 if they were somewhat engaged, and a 0 if they were not engaged 

in the play that day. Scores were averaged across all 25 days of the intervention. No children 

received an average score of 0. Interestingly, the data indicated that a child’s level of 

engagement throughout the intervention, regardless of the intervention condition they were in 

(i.e., fantasy-play vs. realistic-play), impacted many outcome variables. For example, when 

collapsing across conditions, children who were highly engaged in the intervention scored higher 

on the Grass/Snow Task (measure of inhibition; M = 12.63) than children who were only 

somewhat engaged throughout the intervention period (M = 8.29), F(1, 18) = 8.741, p = .008, η2 

= .17 (Welch correction used). In other words, children who were more engaged in the 

intervention showed better inhibitory control post-intervention than children who were less 

engaged in the intervention (see Figure 7).  

In addition to this significant finding, there were other outcome variables that were 

approaching significance in this domain. Specifically, children who were highly engaged in the 

intervention made fewer errors post rule switch on the Card Sort task (measure of attention shift; 

M = 1.74) than children who were somewhat engaged (M = 3.81), F(1, 22) = 2.818, p = .09, η2 = 

.05 (Welch correction used; see Figure 7). In addition, children who were highly engaged in the 



 

46 
 

intervention were marginally more likely to report having an imaginary companion (M = .385) 

compared to children who were somewhat engaged in the intervention (M = .177), F(1, 34) = 

3.157, p = .085, η2 = .04 (Welch correction used). Overall, children who were highly engaged in 

the intervention, whether they were in the fantasy-play group or the realistic-play group, 

performed better on a range of EF outcome measures.  

 

 

 

 

 

 

 

 

 

Figure 7 – FO and EF Differences considering Engagement. Differences between highly 
engaged children and somewhat engaged children collapsed across fantasy-play and realistic-
play groups after the intervention. **p < .01. † p < .10. 
 

Given this information, it is important to re-examine post-intervention differences 

between the fantasy-play and realistic-play groups only considering children who were 

consistently, highly engaged throughout the intervention (i.e., engagement score of 2). Note that 

there were no differences between groups on pre-test measures when only considering children 

who were highly engaged. To examine post-test differences between groups for highly engaged 

children, a series of one-way ANOVAs were calculated to examine differences on FO and EF 

measures between the fantasy-play group and the realistic-play group after the intervention, only 
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considering children who were rated as highly engaged throughout the intervention period. These 

two groups differed on many measures of FO/pretense including Taylor and Carlson’s 

Impersonation Interview, F(1, 47) = 6.478, p = .014, η2 = .12 (Welch correction used), and 

“length of conversation” score on the Toy Phone task, F(1, 47) = 5.147, p = .03, η2 = .10. 

Specifically, the fantasy-play group reported impersonating more animals, people, and other 

entities (M = 2.21) than the realistic-play group (M = 1.46). Likewise, the fantasy-play group 

carried on longer pretend conversations (M = 1.57) than the realistic-play group (M = .96). In 

addition, differences between the fantasy-play group and the realistic-play group on the Toy 

Phone Task total score were marginally significant, F(1, 50) = 3.573, p = .065, η2 = .07. 

Participants who were highly engaged in the fantasy-play group scored higher on the Toy Phone 

Task (M = 3.92) than participants who were highly engaged in the realistic-play group (M = 

3.11). See Figure 8. 
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Figure 8 – Fantasy vs. Realistic considering Engagement. Differences between fantasy-play and 
realistic-play on measures of FO and EF after the play intervention only considering children 
who were highly engaged. *p < .05. † p < .10.  

 

Differences also existed between the fantasy-play group and the realistic-play group on 

measures of EF among participants who were highly engaged in the intervention. Specifically, 

the fantasy-play group remembered significantly more digits on the Forward Digit Span task 

(i.e., better working memory; M = 4.99) than the realistic-play group (M = 4.07), F(1, 46) = 

6.081, p = .017, η2 = .11 (Welch correction used; see Figure 8). In addition, the fantasy-play 

group scored lower on the inhibition subscale of the BRIEF-P (M = 52.25) than the realistic-play 

group (M = 58.96), F(1, 39) = 4.623, p = .038, η2 = .09 (Welch correction used), indicating 

better teacher reported inhibitory control in children who were highly engaged in the fantasy play 

group after the intervention compared to children who were highly engaged in the realistic play 

group (see Figure 9). Moreover, there was also a marginally significant finding on errors post 
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rule switch during the Card Sort task, F(1, 39) = 3.229, p = .080, η2 = .06 (Welch correction 

used). Specifically, participants in the fantasy-play group who were highly engaged throughout 

the intervention made fewer errors after the rule switch (i.e., better attention shift; M = .79) than 

highly engaged individuals in the realistic-play condition (M = 2.62; see Figure 8). 

 

 

 

 

 

 

 

Figure 9 – Fantasy vs. Realistic on BRIEF-P considering Engagement. Differences between 
fantasy-play and realistic-play on teacher ratings of inhibitory control after the play intervention 
only considering children who were highly engaged. *p < .05. 

 

Influence of Peer-Oriented vs. Solitary Play. Each day of the intervention children 

were also rated on how much they engaged in play with their peers vs. by themselves. Children 

received a score of 2 if they consistently engaged in peer-oriented play, a score of 1 if they 

engaged in a mix of peer-oriented and solitary play (i.e., sometimes engaged in play with peers 

and sometimes played by themselves), and a score of 0 if they consistently engaged in solitary 

play that day. Again, scores were averaged across all 25 days of the intervention and no children 

received an average score of 0.  

Interestingly, the data indicate that a child’s level of peer-oriented play throughout the 

intervention, regardless of the intervention condition they were in (i.e., fantasy-play vs. realistic-

play), was related to many outcome variables (see Figure 10). For example, children who mostly 
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engaged in peer-oriented play during the intervention remembered more digits on the Forward 

Digit Task (i.e., measure of working memory; M = 4.55) than children who’s play was less peer-

oriented (M = 3.52), F(1, 67) = 5.320, p = .024, η2 = .07. In addition, children who consistently 

engaged in more peer-oriented play throughout the intervention scored marginally higher on the 

Grass/Snow Task (i.e., better inhibitory control; M = 12.30) than children who engaged in less 

peer-oriented play (M = 8.75), F(1, 14) = 3.991, p = .066, η2 = .10. 

 

 

 

 

 

 

 

Figure 10 – FO and EF Differences Considering Influence of Peer-Oriented Play. Differences 
between children who consistently engaged in peer-oriented play and children who engaged in a 
mix of peer-oriented and solitary play collapsed across fantasy-play and realistic-play groups 
after the intervention. *p < .05. 

 

Because the previous data indicate that there are benefits to engaging in peer-oriented 

play, it is important to re-examine post-intervention differences between the fantasy-play and 

realistic-play groups only considering children who were consistently engaging in peer-oriented 

play (i.e., score of 2). Note that there were no differences between groups on pre-test measures 

when only considering children who were consistently engaged in peer-oriented play. Therefore, 

a series of one-way ANOVAs were calculated to examine differences on FO and EF measures 

between the fantasy-play group and the realistic-play group after the intervention, only 
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considering children who were rated as consistently engaged in peer-oriented throughout the 

intervention period. These two groups differed on many measures of pretense including the 

“length of conversation” score on the Toy Phone task, F(1, 49) = 4.679, p = .035, η2 = .09. 

Specifically, the fantasy-play group carried on longer pretend conversations (M = 1.50) than the 

realistic-play group (M = .93; see Figure 11). Differences also existed between the fantasy-play 

group and the realistic-play group on measures of EF among participants who consistently 

engaged in peer-oriented play throughout the intervention. Specifically, the fantasy-play group 

remembered significantly more digits on the Forward Digit Span task (i.e., better working 

memory; M = 5.15) than the realistic-play group (M = 4.03), F(1, 45) = 8.138, p = .007, η2 = .14 

(Welch correction used; see Figure 11). In addition, the fantasy-play group tended to score lower 

on the inhibition subscale of the BRIEF-P (M = 52.82) than the realistic-play group (M = 59.20), 

F(1, 45) = 3.702, p = .06, η2 = .08, indicating better teacher reported inhibitory control in 

children who engaged in peer-oriented play in the fantasy-play group after the intervention 

compared to children who engaged in peer-oriented play in the realistic-play group (see Figure 

12).  
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Figure 11 – Fantasy vs. Realistic considering Peer-Oriented Play. Differences between fantasy-
play and realistic-play conditions on measures of FO and EF after the play intervention only 
considering children who consistently engaged in peer-oriented play. *p < .05. **p < .01.  

 

 

 

 

 

 

 

 

Figure 12 – Fantasy vs. Realistic on BRIEF-P considering Peer-Oriented Play. Differences 
between fantasy-play and realistic-play conditions on teacher ratings of inhibitory control after 
the play intervention only considering children who consistently engaged in peer-oriented play.  
† p < .10.  

 

The Influence of Style of Play. Finally, each day children’s style of play was rated on a 

three-point scale. Children received a 2 if their play was highly fantastical (e.g., involving fairies, 

* 

** 

48 

50 

52 

54 

56 

58 

60 

BRIEF Inhibition Scale 

Po
st

-T
es

t S
co

re
 

Fantasy 

Realistic 

0 

1 

2 

3 

4 

5 

6 

Toy Phone Length Forward Digit Span 

Po
st

-T
es

t S
co

re
 

Fantasy 

Realistic 

† 

* 



 

53 
 

dragons, princesses), a 1 if their play was representational (i.e., imaginative but not necessarily 

fantastical such as pretending to cook or pretending to be animals), and a 0 if their play was 

reality based (i.e., non-imaginative). Scores were averaged across all 25 days of the intervention. 

As anticipated, all children in the realistic-play group had an average score of 0. Because there 

was no variability in their scores, children in the realistic-play group will not be considered in the 

following analyses. It is also important to note that within the fantasy-play condition, there was 

no relationship between children who scored high on pre-intervention measures of FO/pretense 

and their average style rating. In other words, all children in the fantasy-play condition were 

equally likely to engage in highly fantastical play regardless of their initial trait FO.  

Within the fantasy-play group, the data indicated that a child’s style of play (i.e., 

fantastical or representational) throughout the intervention was related to many outcome 

variables. Specifically, children in the fantasy-play condition who were more fantastical 

throughout the intervention period remembered significantly more digits on the Forward Digit 

Span task (i.e., better working memory; M = 5.22) than children in the fantasy-play condition 

who engaged in more representational play (M = 3.96), F(1, 36) = 5.321, p = .027, η2 = .13 (see 

Figure 13).  

 There were a few other FO/pretense outcome variables that approached significance 

when considering how fantastical a child’s play was throughout the intervention. The following 

findings provide corroboration for the observers’ ratings of style. Specifically, children who 

engaged in more fantastically oriented play throughout the intervention reported impersonating 

more animals, people, and other entities on Taylor and Carlson’s Impersonation Interview (M = 

2.14) than children who engaged in more representational play (M = 1.47), F(1, 29) = 3.516, p = 

.07, η2 = .09 (Welch correction used). In addition, children who engaged in more fantastical play 
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tended to carry on longer conversations during the post-intervention Toy Phone Task (M = 1.62) 

than children who engaged in more representational play (M = 1.06), F(1, 35) = 3.530, p = .069, 

η2 = .09. See Figure 13.  

In addition, EF scores of children in the fantasy-play group who consistently engaged in 

representational play were compared to children in the realistic-play group. Interestingly, no 

statistically significant differences were observed between these groups of children. In other 

words, children in the fantasy-play condition who engaged in more representational play 

throughout the intervention performed at similar levels to the realistic-play group after the 

intervention. Thus, the fantasy component of the fantasy-play condition seems to be critical to 

the benefits in EFs observed in this group.  

 

 

 

 

 

 

 

 

Figure 13 - FO and EF Differences – Fantastical vs. Representational. Differences between 
children in the fantasy-play group who consistently engaged fantastical play and children in the 
fantasy-play group who consistently engaged in representational play. *p < .05.!† p < .10.  
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DISCUSSION 

The purpose of the present study was to experimentally determine whether or not the 

repeated act of engaging in FO behaviors actually facilitates the development of EFs beyond 

what would be observed due to simple maturation or engaging in non-fantasy play. It was 

hypothesized that engaging in a five-week fantasy-play intervention would facilitate the 

development of EFs such that there would be a significant difference between intervention 

conditions (i.e., fantasy-play, realistic-play, and control) on post-test measures of EFs. 

Specifically, it was expected that the fantasy-play condition would show an increase in EF 

abilities beyond that of children in the realistic-play or no intervention conditions. In addition, if 

there were differences between the realistic-play and no intervention conditions, it was 

anticipated that the realistic-play condition would show greater increases in EF abilities than the 

no intervention condition because the act of engaging in play may inadvertently exercise 

cognition to some degree. In addition, FO was not hypothesized to change over the course of the 

intervention period because FO is hypothesized to be a stable trait, operationalized as an aspect 

of the openness personality construct (McCrae, 1987, 1993; Pierucci et al., 2013).  

The results of the current study indicated meaningful differences between the fantasy-

play condition and the realistic-play after the intervention, supporting the original hypotheses. 

Specifically, the fantasy-play group performed better than the realistic-play group on measures 

of working memory and teacher reported inhibitory control after the 5-week play intervention. 

These results were consistent even after considering how engaged a child was and how peer-
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oriented a child’s play was throughout the intervention. Of note, the data indicated that 

performance actually improved from pre-intervention to post-intervention in the fantasy-play 

condition whereas performance did not change from pre-intervention to post-intervention in the 

realistic-play condition.  

Because previous research indicates that the domains of EF are highly integrated in early 

childhood (Carlson et al., 2002; Diamond & Taylor, 1996; Hughes et al., 2010; Wiebe et al., 

2008; Wiebe et al., 2011), it would be expected to see consistent post-test changes across all EF 

measures in the present study. However, it should be noted that we observed ceiling effects on 

several measures (i.e., Day/Night Task, Grass/Snow Task, Card Sort Task) preventing us from 

seeing any changes throughout the course of the intervention. With adequate power and more 

developmentally appropriate measures, it is expected that we would observe consistent 

improvements on all measures of EF in the fantasy-play condition as well as no changes on any 

EF measures in the realistic-play or control condition after the intervention. Thus, the data from 

the present study support the findings of previous literature that EFs are more unitary than 

distinct in early childhood.  

The following results add to existing literature that points to a relationship between FO 

and EF in important ways. Specifically, Pierucci and colleagues (2013) found relations between 

FO and better cognitive inhibition skills. Our data helps to elucidate the directionality of this 

relationship. Specifically, we found that the act of engaging in FO play facilitates the 

development of inhibitory control. In addition, Pierucci et al. (2013) found better attention shift 

abilities among children who engaged in more FO cognitions (i.e., thinking about fantastical 

themes). Although we did not find any difference between groups on measures of attention shift, 

children were consistently performing at high levels on this measure pre- and post-intervention. 
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Therefore, it is possible that ceiling effects in our data prevented us from observing any group 

differences in this domain. We know of only one direct measure of children’s attention shift in 

the literature, but often see ceiling effects with this measure. Future research should address the 

need for scalable measures of attention shift in childhood.  

Interestingly, some of the results of the current study actually contradict findings in 

previous literature. Fortunately, these contradicting results offer additional explanations for 

previous findings that were once perplexing. For example, previous research has shown that 

interest in fantastical toys and games unexpectedly relates to poorer working memory 

performance (Pierucci et al., 2013). By contrast, data from the present study indicated that 

engaging in FO play actually enhances working memory performance. Previous studies that have 

found a negative relationship between FO and working memory performance have relied on a 

backward digit span task, which may not be developmentally appropriate for preschool aged 

children (Carlson, 2005; Pierucci et al., 2013). This task is thought to greatly tax EF resources in 

this age group (Carlson, 2005) contributing to the floor-effects obtained in Pierucci and 

colleagues (2013) data. By using a more developmentally appropriate forward digit span task, we 

observed that engaging in FO play actually facilitates working memory development.  

Similarly, Pierucci and colleagues (2013) found that a preference for FO toys and games 

was related to poorer cognitive inhibition. However, our data indicate that engaging in FO play 

actually resulted in improved inhibitory control. The fundamental difference between the present 

study and results cited in previous literature is that in the current study, inhibitory control is 

related to behavioral differences in FO whereas Pierucci and colleages (2013) report a 

relationship between inhibitory control FO preferences. In fact, Pierucci et al. (2013) highlight 

the need to determine if reported preferences for FO toys and games actually relates to engaging 
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in fantastical cognitions and behaviors in everyday life. Given this information, it seems likely 

that there is a behavioral aspect of FO that is a necessary component for enhanced cognitive 

development.  

In addition to highlighting the importance of engaging in FO behaviors, the results of the 

current study also emphasize that certain types of imaginative behaviors are more beneficial than 

others. Specifically, we found that children in the fantasy-play group who typically engaged in 

more fantastical play throughout the intervention (e.g., pretending to be fairies, pretending to 

play with dragons) scored better on several measures of FO/pretense and EF when compared to 

children in the fantasy-play group who typically engaged in more representational or 

sociodramatic play (e.g., pretending to be a mom, pretending to be an animal). Although all of 

these children were consistently engaging in imagination, there were clear differences in their 

post-test EF and FO scores when their imaginative behaviors involved non-realistic, or 

fantastical elements (e.g., princesses, aliens) than when their imaginative behaviors involved 

more realistic themes that they might experience in everyday life (e.g., pretending to be at a 

restaurant). Interestingly, these results are consistent with previous literature that shows that 

pretense (i.e., pretending to be an animal or another person) is not correlated with measures of 

EF (Pierucci et al., 2013). Therefore, it appears that the fantasy element to the fantasy-play 

intervention is what was driving the observed improvements in EF abilities.  

The two control conditions used in the present study (i.e., realistic-play and control) were 

not designed to encourage pretense separately from fantastical play. Although the findings above 

provide great insight into what is driving the observed cognitive benefits in the fantasy-play 

condition, the results are correlational. Therefore, future experimental studies should include a 
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fourth condition that specifically encourages imaginative play that is sociodramatic and 

representational, but does not have a fantasy component.  

In addition to finding that there are behavioral aspects of FO that are necessary 

components for enhanced cognitive development, the present study also builds upon previous 

literature by clarifying the directionality of the observed relationship between FO and EF. For 

example, Carlson and colleagues (2014) found a relationship between EFs and the understanding 

of pretend versus reality as well as the ability to perform various pretend actions. However, due 

to the nature of their study, these authors were not able to determine if the ability to engage in 

these pretend behaviors facilitates the development of EF, or whether having more advanced EF 

provides individuals with the capacities needed to engage in pretend behaviors. Because Carlson 

et al. (2014) did not have any direct measure of observed pretend play, these authors assumed the 

latter, suggesting that EF skills provide individuals with the aptitude for engaging in pretense. 

The data of the present study indicates that the former is true, such that engaging in FO behaviors 

facilitates the development of EF skills. In fact, our fantasy-play condition was made up of 

individuals with varying levels of EF skills prior to the intervention. The fact that we observed 

improvements in many domains of EF (i.e., working memory and inhibitory control) in the 

fantasy-play condition after engaging in five weeks of FO play not only indicates that FO play 

facilitates EF development, but also contradicts the idea that a certain level of EF skill is 

necessary in order to engage in FO behaviors.  

In addition to finding post-intervention differences in EF across the three groups of the 

present study, the results also revealed consistent differences between groups on one measure of 

pretense (i.e., Toy Phone Task). Specifically, our data indicate that individuals in the fantasy-

play condition scored higher on the Toy Phone Task after the intervention than the realistic-play 
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group and control group. It should be noted that we did not anticipate any changes in FO after 

the intervention, as FO appears to be a stable trait that is unlikely to change overtime (Pierucci et 

al., 2013). However, finding that the fantasy-play group scored higher on the Toy Phone Task 

measure post-intervention does not necessarily contradict the original hypothesis. Although we 

listed the Toy Phone Task as a measure of FO/pretense, no aspects of the task are fantastical in 

nature. Rather, this task, which simply asks children to pretend to call a friend they like to play 

with, is strongly based in reality and therefore is better classified as a measure of pretense than a 

measure of FO. The fact that the fantasy-play group scored higher on this task after the 

intervention serves as a manipulation check indicating that we did increase pretending behaviors 

in this group throughout the course of the intervention period. By contrast, pretending behaviors 

did not increase in the realistic-play or control conditions providing evidence of the uniqueness 

of the games played in the fantasy-play conditions.  

Previous literature has laid out three possibilities for the influence of pretend play on 

cognitive development (Lillard et al., 2013). Firstly, Vygotsky (1978) would argue that pretend 

play is a crucial element to cognitive development. In other words, pretend play is a necessary 

component through which cognitive abilities develop. The second possibility is that pretend play 

is equifinal (cf. Smith, 2010). According to this view, pretend play helps to promote cognitive 

development, but it is not the only route through which cognitive abilities can develop. Finally, 

Piaget (1962) suggests that pretend play may be epiphenomenal such that it simply a byproduct 

of some other factor that is actually linked to cognitive development. According to this particular 

theoretical perspective, pretend play does not make any direct contributions to cognitive 

development. Rather, pretend play simply coincides with some other factor that is directly 
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related to cognitive development. In such cases, pretend play may be mistakenly thought to cause 

the development of cognitive abilities.  

Up to this point, no studies have been able to determine which theoretical perspective 

best describes the relationship between pretend play and cognitive development (Lillard et al., 

2013). In fact, Lillard and colleagues (2013) discuss several major shortcomings of prior studies 

on pretend play that have prevented us from determining which theoretical perspective is most 

appropriate. First of all, many of the studies previously conducted on pretend play and cognitive 

development are correlational in nature. Thus we have not been able to make conclusions about 

the causality and directionality of the relationships observed. Secondly, many previous studies 

did not control for experimenter bias by making sure that the experimenters were unaware of the 

hypotheses of the study and blind to the condition of each child. Finally, studies that have shown 

increases in cognitive and social development after pretend play training have failed to replicate 

their results. 

Fortunately, the current study addresses many of these limitations. Specifically, the 

presented study utilized a randomized control experimental design allowing us to make 

conclusions about the causality and directionality of the relationship between FO and EF. In 

addition, several steps were taken to minimize experimenter bias in the present study. All 

experimenters and teachers were blind to the hypotheses of the study as well as the condition of 

each child. Because we have addressed these limitations, we are able to contribute to the debate 

on which theoretical perspective is best based on the results from the present study. 

Since the present study found a direct causal link between FO play and improvements in 

EF, we can rule out the epiphenomenal view point because we found that pretend play appears to 

make direct contributions to cognitive development. However, without replicating the results of 
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our study and including other control conditions (e.g., other EF training mechanisms), we cannot 

conclude that FO play is crucial to EF development. In other words, as prior research 

demonstrates, there are likely additional mechanisms through which EF can be scaffolded (e.g., 

bilingualism; Bialystok, 1999; Bialystok & Craik, 2010; Carlson & Melzoff, 2008). Therefore, 

our data suggests that the relationship between FO play and EF development is equifinal such 

that engaging in FO play is one of many ways to directly enhance EF development.  

Although the present study helps to elucidate discrepancies in theoretical perspectives, it 

is important to address several potential limitations of the current study. Of first concern is the 

nature of the sample used in the present study. Specifically, children who participated in the 

current study come from predominantly middle-class households and varied little in ethnicity. 

Therefore, our results are not generalizable outside of this narrow sample. Future studies should 

incorporate children living in at risk populations who exhibit serious deficits in cognitive, 

attentional, and behavioral control. Because our data indicate that engaging in FO play creates an 

enriched environment through which EFs can be scaffolded, it is anticipated that children in at-

risk environments would show even greater gains in EF after participating in a FO play 

intervention. In addition, the present study had a relatively small sample size resulting in under-

powered results. Small sample sizes are a recurring limitation in play intervention research 

(Lillard et al., 2013) and should be addressed in future replication studies. It should also be noted 

that some of the EF measures used in the present study (i.e., Card Sort Task, Day/Night Task, 

Grass/Snow Task) were not sufficiently difficult enough for children in our sample, as the 

majority of participants made few errors on these measures resulting in ceiling effects at pre- and 

post-test. These ceiling effects may have prevented us from observing any changes in these 

measures from pre- to post-intervention. Thus, using more robust and developmentally 
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appropriate measures in future studies may reveal even more benefits of FO play on EF 

development. Unfortunately, there are very few direct assessment measures of EF for children in 

the literature. Researchers are currently working on creating and validating new measures.  

Despite these limitations, the present study has several important implications. To begin, the 

present research is the first to experimentally investigate the relationship between FO and EFs, 

and thus provides important insights into the causality and directionality of this relationship that 

were previously lacking. In finding that FO facilitates EF development, the present study has the 

unique ability to stimulate a multitude of future research. Specifically, results from the current 

study could advance a research line investigating fantasy-play curriculum development and 

dissemination. In addition, the present study could lead to longitudinal studies of the effects of 

engaging in FO play on children’s cognitive development.  

In conclusion, a growing body of evidence indicates the importance of EF development 

throughout childhood and adolescence as EFs lay the foundation for cognitive and social 

development (Blair & Razza, 2007; Moffitt et al., 2011). Unfortunately, EF abilities do not fully 

develop via brain maturation alone, but rather require rich environmental experiences, putting 

some individuals, such as children raised in poverty with no preschool preparation for 

kindergarten, at risk for underdevelopment of EFs at an early age. Therefore, it is imperative to 

identify environmental experiences that facilitate the development of EFs early in life in order to 

ensure that every child has an equal opportunity to become a successful and contributing member 

of society. The present research has identified fantastical pretend play, the most ubiquitous 

natural environmental experience in childhood, as a facilitator of EFs and cognitive control. The 

results of this study indicate that encouraging fantasy play in a child’s everyday life will 

facilitate development in many domains. These findings have the potential to improve school-
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readiness in preschool children, and therefore close achievement gaps throughout the nation. 

Because fantasy play is easily implemented into existing classroom curriculums at little to no 

cost, the findings from the present study will have even broader impacts on curriculum 

development, especially in at-risk populations such as Head Start. Children who are well 

prepared for school are much more likely to be occupationally successful. Indeed, a conservative 

estimate for the return on investment for preparing children for school is 7:1 based on several 

longitudinal school-readiness interventions such as the Chicago and High/Scope Perry Preschool 

Projects (Bruner, 2004). Thus, legislators and education specialists will be very interested in and 

benefit greatly from learning about the effects of a low-cost intervention involving fantastical 

play to prepare children for school success.  
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Appendix A 

Fantasy Orientation Coding 

Measure Code 
 

Parent/Teacher Questionnaires 
 

Believes in Fantastical Figures 0 = child knows fantastical figure is pretend 
.5 = child does not know if fantastical figure is 
real or pretend 
1 = child believes fantastical figure is real 

Favorite Books, Games, TV Shows, 
Videogames 

0 = reality based 
1 = low fantasy based 
2 = high fantasy based 

Child’s Level of FO 1 = strong interest in reality (e.g., plays sports) 
2 = some interest in fantasy but mostly 
interested in reality 
3 = equal interests in fantasy and reality 
play/media 
4 = mostly interested in fantasy but some 
interest in reality 
5 = strong interest in fantasy (e.g., often 
engages in pretense, enjoys fantastical books) 

 
Child FO Measures 

 
Imaginative Play Predisposition 0 = Reality-oriented response 

1 = Representational/low fantasy response 
2 = High fantasy response 

Imaginary Companion Interview 0 = Does not have imaginary companion 
1 = Has an imaginary companion 

Impersonation Activities 0 = Does not pretend to be an 
animal/person/something else 
1 = Does pretend to be an 
animal/person/something else 
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Appendix B 

Intervention Coding 

Aspect of Behavior being Assessed Code 
 

Engagement 
 

“How engaged was this child during the play 
session today?” 

0 = Not Engaged 
1 = Somewhat Engaged 
2 = Very Engaged 

 
Peer-Oriented vs. Solitary 

 
“How solitary was this child’s play?” 
 

0 = Mostly played by themselves 
1 = Interacted with other kids and played by 
themselves 
2 = Interacted with other kids for most of the 
play session 

 
Style 

 
“How fantastical/realistic was this child’s play 
today?” 
 

0 = Very reality based (no imagination 
involved) 
1 = Somewhat fantastical, somewhat reality 
based (imaginative but included more realistic 
imagination like pretending to be a mom or an 
animal) 
2 = Very fantastical (included entities like 
dragons, aliens, princesses, etc. in play) 
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Appendix C 
 

Table of FO Measures 
 

 
 
 
  
  

Measure Description Code Reliability Validity 
Teacher FO Questionnaire 

FO Questionnaire 7 questions assessing child’s 
belief in fantastical figures 

0 = knows it’s pretend 
.5 = does not know if real/pretend 
1 = believes it’s real 

Unknown Unknown 

 2 questions assessing child’s 
favorite books, games, TV 
shows, videogames 

0 = reality based 
1 = low fantasy based 
2 = high fantasy based 

  

 Child’s level of FO 1 = strong interest in reality 
2 = some interest in fantasy but 
mostly interested in reality 
3 = equal interests in fantasy and 
reality play/media 
4 = mostly interested in fantasy 
but some interest in reality 
5 = strong interest in fantasy 

  

 Imaginary companion 0 = No imaginary companion 
1 = Has an imaginary companion 

  

Child FO Measures 

Imaginative Play 
Predisposition 

4 questions assessing favorite 
game, toy, story, TV show 

0 = Reality-oriented response 
1 = Representational/low fantasy  
2 = High fantasy response 

Inter-rater reliability = 73% 
to 93% (Sharon & Wooley, 
2004; Taylor & Carlson, 1997) 

Unknown 

 3 questions assessing what 
child likes to do by 
themselves/with their friends 
and what they think about 
before going to sleep 

0 = Reality-oriented response 
1 = Representational/low fantasy 
response 
2 = High fantasy response 

  

Imaginary 
Companion 
Interview 

 0 = No imaginary companion 
1 = Has an imaginary companion 

Inter-rater reliability = 73% 
to 93% (Sharon & Wooley, 
2004; Taylor & Carlson, 1997) 

Unknown 

Impersonation 
Activities 

3 questions assessing if child 
ever pretends to be an animal, 
person, or something else 

0 = Does not pretend to be 
1 = Does pretend to be 

Inter-rater reliability = 73% 
to 93% (Sharon & Wooley, 
2004; Taylor & Carlson, 1997) 

Unknown 

!
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Appendix D 
 

Table of EF Measures 
 

 
 
 
 
  

Measure EF Assessed Description How Measure is Scored Reliability Validity 
Teacher EF Questionnaire 

BRIEF-P Global 
measure of 
EF 

63 questions of inhibition, 
attention shift, emotional 
control, & working memory 

Scored according to 
standardized BRIEF-P 
manual 

Alpha = .80-.98 
Retest = .81-.88 

High construct 
validity (Gioia et al., 
2002) 

Child EF Measures 
Forward 
Digit Span 

Working 
Memory 

Child instructed to repeat a 
string of digits 

Highest number of digits 
successfully repeated 

Retest = .78  
(Henry, 2001) 

Convergent validity 
with other working 
memory measures 
(Henry, 2001) 

Animal 
Stroop Task 

Cognitive 
Inhibition 

Participants shown pictures 
where animal’s face does not 
match its body (e.g., pig head 
on a cow body) and must name 
the animal by its body 

Number of errors/reaction 
times 

Alpha = .56-.93 
(Wright et al., 
2003) 

Sensitive to 
development and 
inhibitory control 
differences (Wright et 
al., 2003) 

Day/Night 
Task 

Cognitive 
Inhibition 

Participants say “day” when the 
experimenter points to the 
picture of night and say “night” 
when the experimenter points to 
the picture of day 

Number of correct and 
incorrect responses 

Inter-rater 
reliability = .90 
Alpha = .56-.93 
(Wright et al, 2003, 
Carlson & Moses, 
2001; Gerstadt et 
al.,1994) 

Correlated with 
other established 
measures of 
inhibitory control 
(Carlson & Moses, 
2001) 

Standard 
Dimensional 
Change 
Card Sort 
Task 

Attentional 
Shift 

Sort the cards by shape. After 
correctly sorting five cards 
consecutively, participants 
instructed to sort by color. 
Order counterbalanced 

Number of errors in first 
game, number of errors in 
the second game, and 
average number of error in 
both games 

Inter-rater 
reliability = 
100% (Carlson & 
Moses, 2001) 

Correlated with 
other established 
measures of 
inhibition (Carlson & 
Moses, 2001) 

Word Span 
Task 

Working 
Memory 

Participants instructed to repeat 
the words said by the 
experimenter 

0 = omits a word, 
substitutes a word, or 
inserts a word 
1 = repeats the correct 
words in an incorrect order 
2 = no errors 

Inter-rater 
reliability = 
91%-100% 
(Edwards, 2006) 

Convergent validity 
with other measures 
of short-term 
memory (Edwards, 
2006) 

Grass/Snow 
Task 

Cognitive 
Inhibition 

Participants instructed to point 
to the grassy field when the 
experimenter says “snow”, and 

Number of correct and 
incorrect responses 

Alpha = .56-.93 
(Wright et al, 2003, 
Carlson & Moses, 
2001; Gerstadt et 

Correlated with 
other established 
measures of 
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Appendix E 
 

Demographics Data 
 

 Fantasy-Play Realistic-Play Control Total 
Gender 
   Males 49% (n=19) 52% (n=17) 44% (n=18) 48% (n=54) 
   Females 51% (n=20) 48% (n=16) 56% (n=23) 52% (n=59) 
Age 3.82 4.00 3.88 3.90 
Vocabulary 106.74 110.3 108.97 108.67 
Ethnicity 
   Caucasian 95% (n=37) 88% (n=29) 85% (n=35) 90% (n=10) 
   African-American 2.5% (n=1) 6% (n=2) 10% (n=4) 6% (n=7) 
   Other 2.5% (n=1) 6% (n=2) 5% (n=2) 4% (n=5) 
Parent Education M=4-year 

college or 
bachelors 

degree 

M=4-year 
college or 
bachelors 

degree 

M=4-year 
college or 
bachelors 

degree 

M=4-year 
college or 
bachelors 

degree 
Income M=$90,000-

$99,999 
M=$80,000-

$89,999 
M=$90,000-

$99,999 
M=$80,000-

$89,999 
 

 




