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a b s t r a c t 

Self-regulation skills are foundational to successful participation in society, and predict a suite of positive 

outcomes throughout life. It has long been asserted that free (i.e., unstructured) play is important for the 

development of self-regulation, but studies investigating play and self-regulation have faced empirical 

limitations. The current study used a large sample (n = 2213) from the Longitudinal Study of Australian 

Children to investigate time spent in unstructured quiet and active play activities at ages 2–3 and 4–

5 years as a predictor of self-regulation abilities 2 years later. Children’s play was reported by parents 

who completed a 24-hour time-use diary for 1 random weekend day and 1 weekday. Self-regulation was 

indexed at ages 4–5 and 6–7 by parent-, teacher- and observer-reported items comparable to similar 

large, longitudinal studies. Results showed that the more time children spent in unstructured quiet play 

in the toddler and preschool years, the better their self-regulation abilities at ages 4–5 and 6–7 years, 

even after controlling for earlier self-regulation abilities and other known predictors. Further, between 1 

and 5 hours of preschoolers’ unstructured active play time significantly predicted self-regulation 2 years 

later. This study provides early support for parenting programs designed to increase opportunities for 

children to spend time in unstructured, free play in the early years. 

© 2021 The Authors. Published by Elsevier Inc. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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 Introduction 

Longitudinal studies have shown the impacts of early self- 

egulation ability extend throughout the lifespan and across multi- 

le outcomes including health, substance addiction, criminal be- 

avior, educational achievement, income, finance management, 

regnancy planning, and parenting style ( Moffitt et al., 2011 ; 

obson, Allen, & Howard, 2020 ). One activity that is widely 

hought to improve self-regulatory and executive skills is play dur- 

ng early childhood (e.g., Elias & Berk, 2002 ; Gilpin, Brown, & 

ierucci, 2015 ; Slot, Mulder, Verhagen, & Leseman, 2017 ). 

Given the links between caregiving practices and children’s self- 

egulation (e.g., Colman, Hardy, Albert, Raffaelli, & Crockett, 2006 ), 

t is important to articulate the benefits of different home prac- 

ices during the early childhood years. Much debate currently ex- 

sts over how children’s time is best spent at home. The debate 

as been fueled, for example, by studies showing that parent- 
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tructured home activities with young children (e.g., shared read- 

ng, music) predict children’s later literacy and numeracy perfor- 

ance ( Melhuish et al., 2008 ; Williams, Barrett, Welch, Abad, & 

roughton, 2015 ), possibly intensifying the valuing of parental in- 

truction over unstructured play ( Fung & Cheng, 2012 ; O’Gorman & 

ilwood, 2012 ). While parental beliefs appear to predict the sorts 

f opportunities provided in the home ( Fogle & Mendez, 2006 ; Lin 

 Li, 2018 ; Parmar, Harkness, & Super, 2004 ), studies suggest that 

n equal valuing of both unstructured play and adult instruction, 

ather than one or the other, appears optimal for child outcomes 

 Lin & Li, 2018 ). 

Parallel to such debates, empirical evidence is mounting that 

ree play in post-industrialized societies is decreasingly preva- 

ent in homes (e.g., Brussoni et al., 2015 ; Pynn et al., 2019 ;

itten, Kearns, Carroll, Asiasiga, & Tava’e, 2013 ) and in early child- 

ood education and care (ECEC) settings (e.g., Bassok, Latham, 

 Rorem, 2016 ; Bowdon & Desimone, 2014 ; Hofferth & Sand- 

erg, 2001 ), and that adult-structured activities are increasing (e.g., 

arkowitz & Ansari, 2020 ). The evidence that time for free play 

as been declining has sparked particular concern from the pedi- 

tric community, wherein free play is upheld for its benefits, par- 
nder the CC BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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icularly to self-regulation (e.g., Ginsburg, 2007 ; Yogman, Garner, 

utchinson, Hirsh-Pasek, & Golinkoff, 2018 ). Behavioral and atten- 

ional self-regulation are likely to be practiced during free, unstruc- 

ured (rather than adult-guided) play ( Barker & Munakata, 2015 ). 

There is a need to explore—and ideally quantify—the role and 

ontribution of young children’s unstructured play to their self- 

egulation abilities, particularly at home, where many young chil- 

ren spend the majority of their waking hours. In this study, we 

ddress this need by examining time spent in unstructured play in 

 large, nationally-representative sample of Australian toddlers and 

reschoolers and its associations with self-regulation 2 years later. 

. Play: Definitional and measurement challenges 

A critical and tenacious issue with play scholarship lies in 

ts definition – and therefore measurement – for play research 

 Foley, 2017 ; Lillard et al., 2013 ). While definitions abound, con- 

ensus on them does not ( Burghardt, 2011 ; Göncü & Vadebon- 

oeur, 2017 ; Pellegrini & Boyd, 1993 ). In research published in 

nglish, the most widely cited characteristics of play include en- 

oyment, focus on process over product, and freedom from ex- 

ernal rules ( Garvey, 1977 ; Monighan Nourot, Scales, van Hoorn, 

 Almy, 1987 ). However, there is no unanimity on these char- 

cteristics ( Fleer, 2011 ; Pramling Samuelsson & Carlsson, 2008 ), 

nd even heavily theorized definitions can draw on completely 

ifferent—and, at times, opposite ( Göncü & Vadeboncoeur, 2017 )—

haracteristics ( van Oers, 2013 ). Play’s elusiveness from definition 

as often been explained by the “ambiguity of play” ( Sutton- 

mith, 2009 , p. 4) and the paradoxes it generates (e.g., being imag- 

nary but simultaneously completely derived from reality) ( Göncü

 Vadeboncoeur, 2017 ; Vygotsky, 2004 ). More recent attempts to 

efine play have settled on a spectrum of “playfulness” ( Zosh et al., 

018 , p. 6), perhaps only further problematizing the measurement 

f play to examine its correlates. 

An alternative approach proposed to overcome some of this dis- 

ensus is to examine universal experiential features of play for 

hose most familiar with play, young children themselves (e.g., 

olliver & Doel-Mackaway, 2021 ). A recent review of research on 

oung children’s perspectives on play reveals consistent themes 

f choice and autonomy ( Goodhall & Atkinson, 2019 ). For exam- 

le, young children may be more likely to consider an activity as 

lay when they choose its rules ( Ólafsdóttir & Einarsdóttir, 2019 ), 

nd even non-play activities normally directed by teachers (e.g., 

riting practice) will be considered play if children themselves 

ave the autonomy to structure the activities ( Breathnach, Danby, 

 O’Gorman, 2017 ). Critically, adult structure may prevent children 

rom perceiving the activity as play ( Glenn, Knight, Holt, & Spence, 

012 ; Sandberg, 2002 ; Wing, 1995 ). Characterizing play in terms of 

hild choice and autonomy aligns with contemporary definitions of 

lay, where “more” and “less” playful activities are seen on a con- 

inuum of how much structure is determined by child and adult 

 Zosh et al., 2018 ). “Unstructured play” may thus be considered 

he most “play-like” form of play ( Fisher, Hirsh-Pasek, Golinkoff, & 

ryfe, 2008 ). Structured or guided play is considered less play-like 

 Zosh et al., 2018 ). 

In the current study, we utilize the Longitudinal Study of Aus- 

ralian Children’s (LSAC) time-use diary (TUD) methodology of 

arent-reported time that their children spend in 26 daily activ- 

ties, to distinguish between adult-structured activities and chil- 

ren’s unstructured play activities ( Sanson et al., 2002 ). 

.1. Play and self-regulation 

A central feature of children’s unstructured play is its imag- 

native and pretend content, leading some studies to investi- 
149 
ate associations with outcomes of interest. In 2001, Galyer and 

vans (2001) , using parent-reported frequency ratings, found that 

reschoolers who pretend-played frequently had higher ratings 

f emotional regulation than those who pretend-played less of- 

en. Albertson and Shore (2009) found that 3–5-year-old chil- 

ren’s memory for pretense was correlated with measures of 

xecutive functioning, which includes self-regulation ( Carlson & 

oses, 2001 ). Symbolic play skills in 4–7-year olds has been as- 

ociated with inhibitory control, but not other aspects of execu- 

ive function ( Kelly, Hammond, Dissanayake, & Ihsen, 2011 ). A 2013 

omprehensive review of the research on pretend play concluded 

here was “little support” for its improvement of emotional regu- 

ation ( Lillard et al., 2013 , p. 24); however the review’s lead au- 

hor has since concluded that “there are some suggestions that 

retend play might serve a self-regulatory function in humans”

 Lillard, 2017 , p. 832). Reviews since that time have been more 

ptimistic ( Berk & Meyers, 2013 ; Bodrova, Germeroth, & Leong, 

013 ; Foley, 2017 ), but underscore the need for better evidence 

f a causal link in future research ( Berk & Meyers, 2013 ) and de-

igns which circumnavigate difficulties of play construct validity –

 significant challenge when child choice is central to its definition 

 Foley, 2017 ). 

Some subsequent imagination studies have embraced this chal- 

enge for higher quality evidence. For example, Slot et al. (2017) ex- 

mined the complexity of pretend play, finding it significantly as- 

ociated with cognitive and emotional self-regulation in 2–3-year- 

lds, even after controlling for confounds such as age and vo- 

abulary. Other work has focused on fantasy orientation or pre- 

ense ability as a potential way to isolate imagination, the for- 

er being associated emotional regulation ( Gilpin et al., 2015 ), 

ttentional shifting, working memory ( Thibodeau, Gilpin, Brown, 

 Meyer, 2016 ) and inhibition ( Pierucci, O’Brien, McInnis, Gilpin, 

 Barber, 2013 ), and the latter with prepotent response delay 

 Carlson, White, & Davis-Unger, 2014 ) and attentional shifting 

 White & Carlson, 2016 ). Much of this work has been experimental, 

llowing more confidence in claims of causality than with correla- 

ional research, but have not determined whether these effects last 

ongitudinally. 

Other play studies implicate the social nature of play as a con- 

ributor to self-regulation. Coplan, Rubin, Fox, Calkins, and Stew- 

rt (1994) found that solitary forms of functional and dramatic 

lay were associated with ratings of child impulsivity, suggest- 

ng a link between a tendency to socially interact might relate to 

elf-regulation. Elias and Berk (2002) found complex sociodramatic 

lay predicted 3- and 4-year olds’ self-regulation during clean- 

p class time, whereas solitary dramatic play was negatively as- 

ociated. Similar findings were reported by Ivrendi (2016) in a 

tudy of Turkish kindergarten children: interactive but not soli- 

ary play was associated with self-regulation, even after account- 

ng for age, family income and social skill. Fantuzzo, Sekino, and 

ohen (2004) found positive social engagement in play was asso- 

iated with several emotional regulation measures. Recent obser- 

ational work has suggested that preschoolers’ social pretend play 

as the only predictor of their gains in inhibitory control, not soli- 

ary pretend or social non-pretend play, suggesting it is the com- 

ination of sociality and pretense which are implicated in inhi- 

ition development ( White, Thibodeau-Nielsen, Palermo, & Mikul- 

ki, 2021 ). It is possible that the child’s negotiation of their men- 

al structuring with other children in an egalitarian social environ- 

ent, rather than one that is organized and controlled by adults, 

s behind self-regulation development ( Barker & Munakata, 2015 ). 

Other studies appear to emphasize the narrative aspects of pre- 

end play, with story-telling then -acting interventions increasing 

reschoolers’ self-inhibition ( Nicolopoulou, Cortina, Ilgaz, Cates, & 

e Sá, 2015 ) and inhibitory control ( White & Carlson, 2021 ). As 
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ith imaginative pretense, narrative is most likely to be child- 

ather than adult-structured. 

Another approach has been to link physical activity in play with 

elf-regulation. Time spent in physically active play has been asso- 

iated with superior self-regulation performance ( Becker, McClel- 

and, Loprinzi, & Trost, 2014 ). In 67% of the studies in a recent sys-

ematic review ( Carson et al., 2016 ), early childhood physical activ- 

ty was found to be significantly associated with measures of exec- 

tive function. These findings suggest physically active play, partic- 

larly if it is autonomously structured by the child, may contribute 

o self-regulation. 

Several studies have contributed to the growing empirical ba- 

is of child autonomy, or a lack of adult structure, as cen- 

ral to self-regulation development. For example, Basilio and 

odríguez (2017) found that infants whose parents who re- 

ponded to and supported child autonomy and challenge dur- 

ng play were more self-regulated. Likewise, when an adult- 

caffolded play intervention aimed to increase self-regulation was 

mplemented, Ogan (2008) unexpectedly found the unstructured 

ree-play control group showed significantly more self-regulation 

ains. Research with 2,222 teachers has suggested that play 

as most promoting of young children’s self-regulation when 

dults ensured children’s autonomy and choices were central 

o the activities and decisions made ( Kangas, Ojala, & Venni- 

en, 2015 ). Similarly, analyses of self-regulation correlates in dif- 

erent quiet activities suggested its association with play and 

mall-group activities – activities wherein young children pre- 

umably have more autonomy than the comparison activities of 

hole-group and transition activities ( Timmons, Pelletier, & Corter, 

016 ). While drawing conclusions from these studies are lim- 

ted by potential epiphenomena of play (e.g., adult positive af- 

ect), studies examining time use within play-based curricula 

ay isolate the core experience of young children when playing: 

hoice and autonomy ( Goodhall & Atkinson, 2019 ). For example, 

oble and Pianta (2017) suggested that 1407 preschoolers’ time 

pent in free choice predicted their average gains in inhibitory 

ontrol. 

Similarly, the more time that 6- and 7-year-olds spent in un- 

tructured activities out of school, the greater their self-directed 

xecutive control, and the inverse appeared true for the time they 

pent in adult-structured activities, even after controlling for age, 

erbal ability, and household income ( Barker et al., 2014 ). Fur- 

her, a Canadian study of 6- and 7-year-olds’ time in “activities 

hat s/he chose her/himself” ( Lehrer, Petrakos, & Venkatesh, 2014 , 

. 298) – aligning with young children’s perceptions of play as 

ny self-chosen activity ( Goodhall & Atkinson, 2019 ) – was asso- 

iated with positive adaptive behaviors, such as leadership, and 

ower ratings of externalizing and internalizing problems. While 

hese studies are limited by the size of their samples (Ns = 69–

0), participants’ ages (none examine play before age 4), and 

ack of longitudinal associations (which can strengthen causality 

laims when earlier self-regulation is controlled for; Gershoff, Sat- 

ler, & Ansari, 2017 , they do suggest an association between 

hoice and regulation that could underlie the play-self-regulation 

onnection. 

The current study utilized a similar approach for defining play, 

ne that is aligned with children’s own experience of it, and there- 

ore characterized by choice and autonomy. Further, we sought 

n inclusive measure of all unstructured play, with a simple-to- 

ode bifurcation between quiet and active play to examine poten- 

ial contributions of active rather than quiet play. In particular, the 

urrent study adds to the growing base of quality research on the 

opic of play by utilizing parent-reported time that their children 

pend in 26 daily activities, and including a wide range of potential 

onfounding variables, as ways to isolate play from other activities 

n a large and longitudinal study, 
150 
.2. Self-regulation 

Self-regulation, the ability to plan, control impulses and modu- 

ate emotional expression, includes some of the most universal so- 

ietal demands placed on humans ( Crafa, 2015 ). Because it appears 

o be crucial in so many facets of our daily participation in society, 

t is likely that heightened self-regulation abilities may predict suc- 

ess throughout life. Research evidence indicates that preschoolers’ 

motional regulation predicts later academic success (including lit- 

racy and mathematical ability) above and beyond that predicted 

y IQ ( Graziano, Reavis, Keane, & Calkins, 2007 ), as does preschool 

elf-regulation for academic success throughout childhood, ado- 

escence, and into adulthood ( Blair & Razza, 2007 ; Duckworth & 

eligman, 2005 ; McClelland, Acock, & Morrison, 2006 ). Notably, 

offitt et al. (2011) used longitudinal data that followed 1037 

abies for 50 years to show that a composite measure of self- 

egulation between the ages of 3 and 11 years predicted adult 

ealth outcomes, criminal behavior, substance addiction, and fi- 

ancial difficulties, planning and accumulation. Such studies pro- 

ide a strong rationale for finding levers that can be cost effective 

n targeting early intervention to improve self-regulation and in- 

rease life success, reducing the costs to society of poor outcomes 

uch as high school dropout, obesity, health problems and crimi- 

al behavior. For example, the cost of high quality ECEC has been 

alculated to return in the order of 13 times its value in bene- 

ts to society as those children grow up ( Heckman, Moon, Pinto, 

avelyev, & Yavetz, 2010 ; Schweinhart et al., 2005 ). Interestingly, 

he mechanisms by which these early investments confer later ad- 

antages appear to be mostly related to self-regulation (i.e., re- 

uctions in aggressive, compulsive, and rule-breaking behaviors), 

uggesting the long-term effectiveness of improvements to self- 

egulation as an intervention target ( Heckman, Pinto, & Savelyev, 

013 ; Howard, Vasseleu, Neilsen-Hewett, & Cliff, 2018 ). Regard- 

ng more specific self-regulation functions, research suggests atten- 

ional control development occurs before age 7 ( Posner & Roth- 

art, 2007 ). 

In the current study, we applied a behavioral- and 

emperament-based model of self-regulation ( Howard & 

illiams, 2018 ; Moffitt et al., 2011 ), in contrast to a cognitive, 

eurosystems-based model ( Liew, 2012 ), as the former has been 

ssociated with a suite of positive quality of life outcomes and 

ood predictive validity to adolescence ( Howard & Williams, 2018 ) 

nd middle life ( Moffitt et al., 2011 ). Moreover, given that studies 

how varied findings with different components of emotional and 

ttentional self-regulation, including EFs, the current study sought 

 reliable indicator of children’s self-regulatory capacity, with good 

redictive validity of broad adolescent and later life outcomes (i.e., 

oward & Williams, 2018 ) which in turn is predictive of multiple 

uality of life adult outcomes ( Moffitt et al., 2011 ). 

.3. Time playing 

Given the difficulties of defining play, which are particularly 

omplicated by adult guidance and involvement, the current study 

tilized an operational definition consistent with children’s own 

efinition of play, which includes activities with child choice and 

utonomy and excludes activities with adult control and struc- 

ure ( Colliver & Doel-Mackaway, 2021 ; Goodhall & Atkinson, 2019 ; 

ing, 1995 ). A reliable way to do so across the ages of 2–7 years

f age (the range focused upon currently) is to use parent ratings 

f time spent in quiet and active unstructured play ( Ben-Arieh & 

fir, 2002 ; Hofferth, 2009 ; Hofferth & Sandberg, 2001 ; Ziviani, Lim, 

endra-Smith, & Nolan, 2008 ). Given discrepant categorizations of 

hildren’s play time across studies of young children’s time-use 

Bogati ́c, 2021) this study focused on the whether play was struc- 

ured by an adult or not. 
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In the only published quantification of western-heritage par- 

nts’ views on a definition of play, Fisher et al. (2008) showed that 

 United States-wide sample of 1130 middle-class mothers con- 

idered 26 play activities, both structured and unstructured, to be 

lay for their child of birth to 5 years (p. 309). However, when 

he 26 activities identified by parents were compared with the 

ankings of 99 child development “experts” (p. 308) – the major- 

ty professors with over a decade of experience in child develop- 

ent – it was revealed that while experts agreed with mothers 

hat the unstructured activities “that required imaginative or cre- 

tive processes, often lacking clearly delineated rules or goals” (p. 

09) were indeed “a form of play” (p. 312), experts did not believe 

he structured activities were. Structured activities “had inherent 

oal-oriented structure, and included life skills and electronic ac- 

ivities” (p. 309). That was a notable difference from mothers’ rat- 

ngs, who included structured activities in their definition of play. 

In the current study, we drew on activity categories pre- 

efined in the LSAC methodology, which included quiet and 

ctive free play, in keeping with the experts’ perspectives in 

isher et al. (2008) , and aligning with young children’s own def- 

nition of play as child-chosen and -structured ( Goodhall & Atkin- 

on, 2019 ). We also ensured items that might be deemed play 

y parents but not experts (such as organized activities) were ex- 

luded. 

.4. The current study 

The Longitudinal Study of Australian Children (LSAC) is unique 

n its inclusion of time-use diary (TUD) data records of children’s 

ctivities. TUD methods were specifically designed for LSAC and 

pplied multi-modal formats across the scope of the study (from 

nfancy to adolescence) to address the key research question “What 

re the patterns of children’s use of their time for activities such 

s outdoor activities, unstructured play, watching television, read- 

ng” ( Sanson et al., 2002 )( p. 29). Time-use methods have been ap- 

lied in the social sciences for over 30 years, initially as a tool 

o record adults’ work and family activities ( Bauman, Bittman, & 

ershuny, 2019 ; Bittman, Fast, Fisher, & Thomson, 2004 ; Craig 

 Mullen, 2011 ), but more recently as a data collection tool in 

ross-sectional and longitudinal surveys of children’s activity pat- 

erns ( Chatzitheochari et al., 2015 ; Harrison, Elwick, Vallotton, & 

appler, 2014 ). Such TUD methods, using pre-coded activity cate- 

ories, help respondents to recall activities and have been shown 

o produce better estimates of daily activities than survey ques- 

ions ( Juster, Ono, & Stafford, 20 03 ; Kan, 20 08 ; United Nations Eco-

omic Commission for Europe UNECE, 2013 ). Appendix D details 

ow, to maintain accuracy of the data, parents were instructed to 

ecord the child’s activities throughout two 24-hour periods, di- 

ided into 96 quarter-hour slots, for 1 weekday and 1 weekend 

ay. Recording 1 random weekday and another random weekend 

ay is shown to be more accurate than recollections of a “normal”

eek ( Kan, 2008 ), and as accurate as a whole week ( Tey, Wake,

ampbell, Hampton, & Williams, 2007 ) but without the attrition 

hat comes from the additional burden. Reporting time spent dur- 

ng 2 randomly-selected days reflects natural variation better than 

espondents’ recollections of “normal” because collection across a 

arge sample of random days includes the actual rate of “abnormal”

vents. 

In a novel addition to previous studies on time spent play- 

ng at home, the LSAC sample provided play data from a younger 

ge group: toddlers (2–3 years), and preschoolers (4–5 years) and 

as large-scale enough to control for other predictors associated 

ith self-regulation abilities 2 years later (at 4–5 and 6–7 years). 

he aim of the current study was to explore the predictive as- 

ociations between unstructured play at 2–3 and 4–5 years and 

elf-regulation. We also aimed to explore the associations between 
151 
ime spent playing and improvements in children’s self-regulation 

rom age 4–5 to 6–7 years. 

. Materials and methods 

.1. Participants 

Children were participants in the LSAC, which recruited a 

ationally-representative sample of 2 cohorts of Australian children 

Birth and Kindergarten cohorts) to investigate the social, envi- 

onmental, and economic impacts on their development and well- 

eing from infancy through to adulthood ( Sanson et al., 2002 ). The 

ustralian Institute of Family Studies Ethics Committee granted ethics 

pproval for the LSAC study. Parents and teachers provided writ- 

en, informed consent for participation; children provided verbal 

onsent. 

All data were drawn from the LSAC Birth (B) Cohort, compris- 

ng 5107 children born in 2004 (Wave 1 [W1]). The current study 

sed W1 data as well as data collected at age 2–3 years in 2006 

Wave 2 (W2), N = 4606), at age 4-5 years in 2008 (Wave 3 (W3),

 = 4386) and at age 6–7 years in 2010 (Wave 4 [W4], N = 4242).

.2. Procedures 

The LSAC data utilized in this study were collected via home 

isits, interviews with parents, interviewer post-visit ratings, mail- 

ack Time Use Diaries (TUD) and questionnaires from parents, and 

ail-back questionnaires from the children’s classroom teachers. 

Time-Use Diaries. The LSAC TUD, developed by Bittman with 

he LSAC Consortium Advisory Group, collects parent-reported es- 

imates of the amount of time children spend in a range of typ- 

cal daily activities, in 15-minute time blocks for a 24-hour pe- 

iod (e.g., Brown, Broom, Nicholson, & Bittman, 2010 ). TUD meth- 

ds of recording time spent in household activities have shown to 

e more reliable than stylized questions ( Kan, 2008 ). At W2 (when 

hildren were 2–3 years) and W3 (4–5 years), the primary par- 

nt (the parent most familiar with the child; the mother in 96% 

f cases) completed two 24-hour diaries for a randomly-assigned 

eekday and weekend day ( Corey, Gallagher, Davis, & Marquardt, 

014 ). The LSAC’s use of a particular, but randomly chosen day was 

ntended to provide an accurate picture of the true variation of 

ustralian children’s activities across the sample of children and 

lso to avoid “the halo effect” that might come from parents re- 

orting a more idealized version of a typical day. Diaries indicated 

he duration of time spent each of 26 pre-coded activities in 15- 

inute time intervals. Diaries also recorded where the child was 

e.g., own home, at a day care center or playgroup) and who was 

n the same room or nearby the child. Instructions for completion 

re included in Appendix D. The coding procedure allowed for par- 

nts to code multiple activities in one 15-minute period if they oc- 

urred simultaneously (e.g., eating and watching television) or if 

he transition from 1 activity to the next consecutive activity fell 

ithin the middle of the 15-minute period (e.g., eating then watch- 

ng television). 

.3. Variables 

Time spent playing: Consistent with the categories of play used 

y Fisher et al. (2008) in parent questionnaires, we used 3 of the 

6 LSAC TUD activities: “active free play,” “quiet free play,” and 

drawing, colouring, looking at book, educational games” to signify 

nstructured play activities used by Fisher et al. (2008) , p. 309; see 

ppendix A for a comparison with the LSAC items). We did not in- 

lude the items for “being read to, told a story, or sung to” and “or- 

anised lessons, activities,” which were similar to the 12 structured 

lay creative and imaginative activities not deemed to be “play”
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y experts in Fisher et al. (2008) . The selected items in the LSAC 

UD, therefore, capture all activities that both mothers and experts 

ould consider to be free play, and none of the non-play or struc- 

ured play activities that experts did not consider play (but parents 

ight, based on Fisher et al.), ensuring alignment with the current 

perational definition of play as unstructured. 

Our TUD analyses retained LSAC’s separation of quiet and active 

ree play, consistent with suggestions that physically active play 

ay make a unique contribution to self-regulation ( Becker et al., 

014 ; Lillard et al., 2013 ). We included the item for “drawing, 

olouring, looking at book, educational games” with quiet free play 

ecause of the voluntary, creative and imaginative nature of draw- 

ng, the free choice that is part of choosing a book to look at, and

he connotation of play in the term “games” ( Appendix A ). 

Average daily estimates for time (in hours) in active and quiet 

lay were calculated by summing the total weekday estimate mul- 

iplied by 5 with the total weekend day estimate multiplied by 2. 

he total hours for this “synthetic week” were divided by 7 to gen- 

rate a measure of average hours per day spent in active and quiet 

lay activities. 

Self-regulation : The measure of self-regulation used in the 

urrent study was based on the factor structure created by 

oward, Vella, and Cliff (2018) for LSAC to match the factor struc- 

ure used by Moffitt et al. (2011) , a reliable measure strongly pre- 

ictive of adult outcomes. The items selected from the LSAC data 

et, matched to the Moffitt et al. items are shown in Appendix B .

tems reflect children’s ability to control attention and thought 

e.g., “persists to reach goal”), behavior (e.g., “restless,” “over- 

ctive”), and emotions (e.g., “often has hot tempers”), and are 

onsistent with the definition cited at the start of this paper 

 Crafa, 2015 ). Following the protocols of Howard et al. (2018) , 

arent- (11 items), teacher- (8 items), and observer-report (1 item) 

atings were standardized (from original scores of 1–3, 1–5 or 1–

, reversing appropriate items) and averaged to produce a single, 

tandardized composite score for self-regulation at ages 4–5 (W3) 

nd 6–7 (W4). The resulting factor maintained significant interitem 

orrelations and strong internal consistency ( α = 0.82 and 0.86 in 

3 and W4, respectively), which was comparable to that reported 

n the Moffitt et al. (2011) study ( α = 0.86). The LSAC factor score 

as been shown to predict academic outcomes throughout school 

nd unhealthy lifestyle factors (e.g., drug use, smoking, unhealthy 

eight) into adolescence ( Howard & Williams, 2018 ). As such, psy- 

hometric reliability and longitudinal predictive validity both sup- 

ort the appropriateness of this measure. Further, correlation be- 

ween W3 and W4 self-regulation was high (r = 0.66), as reported 

y Howard et al. (2018) . As composite scores were standardized, 

heir mean in the analytic sample was close to zero ( Table 3 ), and

elatively high standard deviations indicative that the variation is 

eterogenous. Normal probability plots of self-regulation at W3–

 indicated that their distribution appeared to have shorter tails 

i.e., there are fewer extreme values than would be expected from 

 normal distribution), but this was not considered a reason to pur- 

ue alternative models as the main threat to the validity of esti- 

ates from a regression model arise from outliers, and our plots 

ndicated there were none of note. 

Background and demographic variables : The analyses included 6 

ackground variables known to predict self-regulation in the LSAC 

ata, including child age (in months) at measurement, child sex 

age until 10 and sex appear to predictably associate with self- 

egulation; Raffaelli, Crockett, & Shen, 2005 ), Aboriginal or Tor- 

es Strait Islander status (ATSI / non-ATSI), family socio-economic 

osition (SEP), languages other than English (LOTE) spoken at 

ome (English/other), and maternal mental health ( Howard & 

illiams, 2018 ) ( Table 2 ). The variable SEP is a composite mea-

ure of parental income, years of education and occupational sta- 

us ( Baker, Sipthorp, & Edwards, 2017 ). Maternal mental health is 
152 
 known predictor of children’s emotional and attentional regula- 

ion, executive functioning and self-regulation ( Berthelsen, Hayes, 

hite, & Williams, 2017 ; Williams et al., 2015 ). It was assessed 

n the LSAC study using the Kessler Psychological Distress Scale 

K6), a reliable and internally consistent scale ( Kessler et al., 2002 ) 

hat is a preferred tool for screening for any mood or anxiety 

isorders because of its brevity and consistency across subsam- 

les ( Furukawa, Kessler, Slade, & Andrews, 2003 ). The scale asks 

ow often mothers experienced symptoms such as feeling hope- 

ess, restless, or that everything was an effort. 

Two subscales from the Short Temperament Scale for Children 

STSC) were used to provide early indicators of toddler attentional 

nd emotional regulation ( Williams et al., 2015 ): persistence (mean 

f 5 items such as “child goes back to the same activity after a 

rief interruption (snack, trip to toilet)” or “stops to examine ob- 

ects thoroughly (5 minutes or more)” and reactivity (mean of 4 

tems such as “child reacts strongly (cries, screams) when unable 

o complete a play activity” and “has moody ‘off’ days when he/she 

s irritable all day”). All items were measured on a 6–point Likert- 

ype scale. 

.4. Data analysis 

Sample: Sampling weights provided for LSAC ( Daraganova & 

ipthorp, 2011 ; Sipthorp & Misson, 2009 ) were used to account 

or sampling error and ensure the sample was as representative of 

he broader Australian population as possible. The analytic sample 

cross W2 and W3 was restricted to children whose parents had 

ompleted 2 good quality TUD records at W2 (n = 2437) and at 

3 (n = 2213). Differences between the analytic sample and the 

ull sample without TUD data were examined using linear and lo- 

istic regression. Results summarized in Appendix C indicated that 

here were no gender differences between the samples. Compared 

o the sample without TUD data, children with TUD data were 

ore likely to have higher levels of self-regulation, be younger in 

ge, more likely to come from households with a higher SEP and 

ess likely to be of ATSI cultural background or come from a LOTE 

ousehold. Children in the analytic sample also had mothers who 

eported better mental health. 

Missing data: All data files (across W1–4) were merged. Any 

hildren whose primary parent had not completed W2, W3 and 

4 were deleted, leaving a sample of 4781. A further 303 children 

ere deleted as they had significant missing self-regulation data 

 > 50% of items) for both W3 and W4, leaving a final impute file

f 4478. We also excluded diaries with less than 10 episodes of an 

ctivity, as a low number could be indicative of poor recall. Simi- 

ar to Howard et al. (2018) , cases that had over 20 self-regulation 

tems missing across W3 and W4 ( > 50%) were deleted. Children 

ithout gender data or W2 demographic variables were deleted, 

eaving a sample of 4128 children. 

As Nguyen, Carlin, and Lee (2017) suggest, the variables in- 

luded in a multiple imputation process should be from the model, 

redict missingness, and predict the variable to be imputed. Auxil- 

ary variables (selected as equivalent measures from earlier waves 

r from concurrent waves where only similar variables were avail- 

ble) were tested as predictors of missingness using 80 separate 

ogistic regressions with the variables of interest. After testing how 

redictive each of the auxiliary variables were, non-predictive vari- 

bles were excluded from the imputation model. A total of 8 fi- 

al predictors of missingness resulted from these regressions: child 

ender, ATSI status (Indigenous vs non-Indigenous), family income 

 < AUD $10 0 0/wk [low]; AUD $10 0 0–$1999/wk [medium]; > AUD 

20 0 0/wk [high]), Socio-Economic Indexes for Areas (SEIFA) In- 

ex of Relative Socio-Economic Disadvantage ( Australian Bureau of 

tatistics ABS, 2008 ), language spoken at home (English vs other 

anguages), the primary parent’s self-reported highest level of ed- 
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cation ( < high school, high school, tertiary), W1 Kessler Psycho- 

ogical Distress Scale (Maternal depression) (K6), and W1 child’s 

emperament (irritability and cooperation). Missing data were im- 

uted using Markov Chain Monte Carlo (MCMC) in SAS version 9 

nd imported to Stata version 15.1 for analysis. Further information 

n the imputation strategy is available from the lead author upon 

equest. 

.5. Analytic procedure 

Descriptive and bivariate analyses were conducted for all vari- 

bles. The relationship between self-regulation and the TUD play 

ariables were further examined in a series of plots between self- 

egulation and quiet and active play in accordance with the models 

nvestigating the predicted associations: (1) W2 play predicting W3 

elf-regulation; (2) W2 play predicting W4 self-regulation; and (3) 

3 play predicting W4 self-regulation. Results confirmed a linear 

elationships for all 3 plots and a quadratic relationship for 3, but 

ot 1 and 2. 

The predicted associations were then tested in a series of 

 linear regressions on the full imputed dataset with complete 

UD data, using Stata version 15.1: W2 play predicting W3 self- 

egulation; W2 play predicting W4 self-regulation; and W3 play 

redicting W4 self-regulation. Based on our preliminary findings, 

he quadratic terms were added to Model 3. The regressions con- 

rolled for all the covariates that differentiated the study samples, 

o the current results are less likely to have been impacted by dif- 

erences between those families that did and those that did not fill 

ut the TUD. An additional analysis was conducted to check for any 

mpact of imputing values on the regression models ( Appendix C ). 

. Results 

.1. Time spent in play 

As a first step, we examined the TUD measures of quiet and ac- 

ive play as isolated activities by analyzing the time periods when 

arents indicated children were engaged in play against all of the 

ther activities (n = 23; Appendix A ) that could have been si- 

ultaneously coded in the same 15-minute period. Results showed 

hat “eating and drinking,” “visiting others/special event,” “watch- 

ng TV” and “being read to, told a story, or sung to” had the highest 

o-occurrence with “quiet free play” across W2 and W3 (3.12%–

.23%) and “visiting others/special event,” “eating and drinking”

nd “riding a bicycle, trike etc.” had the highest co-occurrence with 

active free play” across W2 and W3 (3.41%–9.95%). Importantly, 

organised activities,” which indicates adult structure, was only si- 

ultaneously coded for 0.7%–1.1% and 0.57%–1.52% across waves 

f the mean time children were engaged in quiet and active play, 

espectively. These low percentages provide good evidence of con- 

truct validity for the play items to be operationally defined as un- 

tructured play. 

Descriptive analyses showed that at W2, toddlers spent an av- 

rage of 1.91 (SD = 1.28) hours per day (hpd) in quiet play and

.56 hpd (SD = 1.18) in active play ( Table 2 ). At W3, preschoolers

pent 1.80 (SD = 1.29) hpd in quiet play and 1.46 (SD = 1.22) hpd

n active play. Correlation analysis showed a moderate association 

etween time spent in play at W2 and W3, for quiet (r = 0.33, P

 0.01) and active (r = 0.23, P < 0.01) play. Interestingly, at both 

ata collection points, active and quiet play were only weakly cor- 

elated: r = 0.10, P < 0.01 at both waves ( Table 1 ). 

Time spent in quiet play and active play at W2 and W3 was 

hen examined using bivariate correlations with all W2, W3 and 

4 variables ( Table 1 ) . From this it was possible to see that time

pent in quiet, but not active, play at W2 and W3 was positively 

orrelated with W3 and W4 self-regulation (rs = 0.12–0.17, P < 
153 
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Table 2 

Descriptive statistics for predictor, outcome and control variables at W2–W4 

W3outcomeW2 predictors W4outcomeW2 predictors W4outcomeW3 predictors 

N 2414 2414 2213 

Mean(SD) Mean(SD) Mean(SD) 

W3 Self-regulation ∗ 0.02(0.46) 0.02(0.13) 0.03(0.45) 

W4 Self-regulation ∗ 0.01(0.50) 0.03(0.50) 

Age (mo) ∗ 0.02(1.01) 0.02(1.01) 0.03(1.01) 

SEP ∗ 0.10(0.97) 0.10(0.97) 0.12(0.97) 

K6 ∗ 0.03(1.05) 0.03(1.05) 0.02(1.03) 

W2 Persistence 4.25(0.73) - 

W2 Reactivity 2.97(0.96) - 

ECEC/School (hpd) 1.53(2.41) 1.53(2.41) 2.58(2.42) 

Quiet play (hpd) 1.91(1.28) 1.91(1.28) 1.80(1.29) 

Active play (hpd) 1.56(1.18) 1.56(1.18) 1.46(1.22) 

% % % 

Female 48.7 48.7 48.1 

ATSI 2.7 2.7 2.2 

LOTE 15.7 15.7 15.1 

Note. ATSI = Aboriginal and/or Torres Strait Islander; K6 = Kessler Psychological Distress Scale (Maternal depres- 

sion); LOTE = Languages other than English; SEP = Socio Economic Position; W = Wave. 
∗ Standardized scale used for this variable. 
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Table 3 

Regression models to predict self-regulation 

Model 1 Model 2 Model 3 

Predictor W2 W2 W3 

Outcome W3 W4 W4 

R 2 0.22 0.46 0.50 

n 2414 2414 2213 

β (SE) β (SE) β (SE) 

Sex (Female) 0.23(0.02) ∗∗∗ 0.10(0.02) ∗∗∗ 0.12(0.02) ∗∗∗

Age (mo) † 0.00(0.01) 0.00(0.01) 0.02(0.01) 

ATSI -0.01(0.07) -0.04(0.06) -0.13(0.08) 

SEP † 0.08(0.01) ∗∗∗ 0.03(0.01) ∗∗ 0.02(0.01) 

LOTE 0.02(0.03) 0.00(0.03) 0.04(0.03) 

K6 † -0.04(0.01) ∗∗ -0.02(0.01) -0.01(0.01) 

W2 Persistence 0.14(0.01) ∗∗∗

W2 Reactivity -0.10(0.01) ∗∗∗

W3 Self-regulation † 0.67(0.02) ∗∗∗ 0.66(0.02) ∗∗∗

ECEC/School † 0.00(0.00) 0.00(0.00) -0.01(0.00) 

Quiet play 0.03(0.01) ∗∗∗ 0.02(0.01) ∗ 0.06(0.02) ∗∗

Quiet play squared -0.01(0.00) ∗

Active play 0.00(0.01) 0.01(0.01) 0.04(0.02) ∗

Active play squared -0.01(0.00) ∗

Intercept -0.42(0.07) ∗∗∗ -0.09(0.02) ∗∗∗ -0.13(0.03) ∗∗∗

Note: ATSI = Aboriginal and/or Torres Strait Islander; ECEC = early childhood 

education and care (or school at W3); K6 = Kessler Psychological Distress 

Scale (Maternal depression); LOTE = Languages other than English; SEP = So- 

cio Economic Position; W = Wave. 
∗ P < 0.05. 
∗∗ P < 0.01. 
∗∗∗ P < 0.001. 
† Standardized scale used for this variable. 
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.01) and W2 and W3 family SEP (rs = 0.11–0.15, P < 0.01). Ac- 

ive play at W2 and W3 was negatively correlated with child sex 

rs = -0.12 to -0.14, P < 0.01). In W2 and W3, quiet play and active

lay were negatively correlated with speaking LOTE (rs = -0.04 to 

0.07, P < 0.05). W2 quiet play was positively correlated with child 

ge at W2 (r = 0.05, P < 0.05) but W3 quiet play negatively corre-

ated with age at W3 (r = -0.07, P < 0.01). Active play at W2 and

3 were negatively correlated with being female (rs = -0.12 to - 

.14, P < 0.01), but not with child age (rs = -0.03–0.03, P > 0.05). 

.2. Self-regulation 

Descriptive statistics for the variables included in each of the 

egression models are provided in Table 2 , showing the mean self- 

egulation score was 0.01–0.03 on the Howard et al. (2018) factor. 

.3. Regression analyses 

Three regression models using multivariate analyses were run 

o explore the relationship between time spent playing in as tod- 

lers (age 2–3 years) and self-regulation 2 and 4 years later (Mod- 

ls 1–2); and time spent playing as a preschooler (age 4–5 years) 

nd self-regulation 2 years later (Model 3). Based on our prelim- 

nary examination of the nature of the relationships, Model 3 in- 

luded the quadratic forms of quiet and active play as predictors. 

able 3 shows the regression coefficients and standard errors for 

ach variable in each model. Results indicate that time spent in 

uiet, but not active, play at age 2–3 years was positively associ- 

ted with self-regulation abilities at age 4–5 and 6–7, after con- 

rolling for covariates. Additionally, time spent in quiet and active 

lay at age 4–5 years were associated with self-regulation abilities 

t age 6–7 years. 

The effects of time spent in quiet play as toddlers and 

reschoolers were noted for all 3 Models. Each additional daily 

our of quiet play as toddlers was, on average, associated with a 

% increase in a standard deviation of self-regulation 2 years later, 

t age 4–5 years (Model 1). Furthermore, time spent in quiet play 

s toddlers was associated with a 4% increase in self-regulation 4 

ears later, at age 6–7 years (Model 2). Whilst these coefficients are 

mall, they represent a cumulative effect on self-regulation over 

he early years that was statistically significant even after con- 

rolling for earlier measures of self-regulation abilities ( Table 3 , 

olumns 2 and 3 ). Model 3, which included the quadratic and lin- 

ar term for time spent in active and quiet play, showed that at 
154 
reschool-age, each additional daily hour of quiet play was associ- 

ted with a 6% increase in a standard deviation of self-regulation 

nd each additional daily hour of active play was associated with 

 4% increase in self-regulation 2 years later, at age 6–7 years, af- 

er controlling for earlier measure of self-regulation. The quadratic 

elationships between play and self-regulation were weak (1% de- 

rease in a standard deviation of self-regulation) and only found 

or Model 3. The negative coefficient indicates a reduction in self- 

egulation at the top end (higher end) of time in active play, sug- 

esting that mid-ranges (i.e., 1–4 hours) of active play per day in 

he preschool years were associated with this cumulative effect in 

he early elementary years, in a U-shape. 

Sensitivity analyses with an alternate measure of self-regulation 

 Sawyer et al., 2015 ) and these same models showed that quiet but 

ot active play was significantly associated with later emotional 

egulation ( P s = 0.013–0.014), suggesting findings are robust. 
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As a further check on these results, a series of regressions with 

mputed and non-imputed samples were conducted ( Appendix C ). 

he 3 models showed consistent patterns of associations between 

uiet play and self-regulation as presented in Table 3 . Coefficients 

or quiet play ranged from 0.01 to 0.03 for Models 1–3. 

. Discussion 

Self-regulation skills in early childhood are known to be 

n important predictor of academic performance in elementary 

chool ( Duncan et al., 2007 ), academic, health, and mental well- 

eing outcomes in adolescence ( Howard & Williams, 2018 ), and 

ealth, health and other quality-of-life indicators into mid-life 

 Moffitt et al., 2011 ; Pandey et al., 2018 ). Research suggests early 

arenting practices in the preschool years have a considerable in- 

uence on middle childhood self-regulation ( Colman et al., 2006 ), 

et little is known about how families’ provision of regular un- 

tructured activities might impact the development of regulatory 

kills ( Barker & Munakata, 2015 ). Parallel to this question are con- 

erns that increasingly busy schedules may be leading to less time 

or children to choose and direct their own activities during free 

lay (e.g., Yogman et al., 2018 ). Early childhood education and care 

ECEC) curricula around the world (in > 85% of developed nations) 

re also play-based, under the premise that play is a fundamental 

ay young children learn ( Organization for Economic Cooperation 

nd Development OECD, 2017 ), so it is vital to answer the question 

f whether more time for play support important skills a child can 

earn: self-regulation ( Moffitt et al., 2011 ). Whether play is causal 

n learning these skills has been debated for decades, with multi- 

le methodological challenges limiting the conclusions that can be 

rawn ( Lillard et al., 2013 ). Only specific types of play (e.g., social

nd imaginative play) have been implicated in experimental work 

e.g., Carlson et al., 2014 ; Thibodeau et al., 2016 ; White & Carl-

on, 2021 ), limiting knowledge about the larger debate on whether 

dult provision of time for play in general (rather than adult scaf- 

olding play complexity or sociality) facilitates self-regulation de- 

elopment. 

The current study sought to provide new evidence to the de- 

ate using time-use data from a large, nationally representative 

nd longitudinal sample of Australian children. Primary caregivers 

mothers in 96% of cases) documented their toddler’s and 2 years 

ater their preschooler’s play activities over a 24 hour period for 

 randomly selected weekday and weekend day. The child’s self- 

egulation abilities were scored 2 and 4 years later via a reliable 

nd highly predictive composite measure completed by the pri- 

ary caregiver, the child’s preschool teacher and a trained ob- 

erver scored ( Howard et al., 2018 ). After imputing missing data, 

nd controlling for known confounds of self-regulation, as well as 

arlier self-regulation, the current study showed that time spent 

n quiet free play (e.g., jigsaw, craft, dress-ups, drawing, looking 

t books, educational games) at ages 2–3 and 4–5 predicted self- 

egulation abilities at ages 4–5 and 6–7 years, respectively. Time 

pent in quiet free play at 2–3 years also predicted self-regulation 

 years later, in early elementary school. In addition, time spent 

n active free play (e.g., running, climbing, ball games) at ages 4–5 

redicted self-regulation at ages 6–7 when the daily hours of ac- 

ive free play were in mid-range (1–4 hours), although it did not 

redict an increase in a linear manner once longer than 5 hours 

er day. 

The effects of quiet play on later self-regulation were modest, 

ompared with other empirically rigorous studies, which showed 

arger effects (e.g., Elias & Berk, 2002 ; Galyer & Evans, 2001 ). Two

f the main possible explanations for these results are the num- 

er of covariates accounted for, including earlier self-regulation, 

nd the time elapsed from the predictive play and the measured 

elf-regulation (i.e., 2 and 4 years). While previous play research 
155 
e.g., Kelly et al., 2011 ; Lehrer et al., 2014 ; Slot et al., 2017 ) has

ontrolled for a number of background variables (e.g., age, gender, 

ome language), these studies have not controlled for earlier lev- 

ls of self-regulation as was done in the current study. Further, few 

tudies of play have examined self-regulation outcomes longitudi- 

ally, for 4 or even 2 years, during which a host of intervening fac- 

ors are likely to have “washed out” any effects of time spent play- 

ng. While there are some dramatic findings from pretend play ex- 

eriments ( Thibodeau et al., 2016 ; Thibodeau-Nielsen, Gilpin, Nan- 

arrow, Pierucci, & Brown, 2020 ; White & Carlson, 2016 ) as well 

s parenting interventions ( Meuwissen & Carlson, 2019 ) that show 

elf-regulation measures can be impacted very quickly, in as short 

 time as less than an hour, how long these effects of remain is 

ot known. The current study offers an important contribution to 

nderstandings of the unique impact of the regular provision of 

nstructured quiet play time on children’s self-regulation. 

While coefficients we report are small, they reflect an effect on 

 standardized composite measure of self-regulation ( Appendix B ), 

uggesting that an extra hour per day of unstructured quiet play 

n the toddler and preschool years is associated with a 3%–6% in- 

rease of a Standard Deviation in self-regulation 2 and 4 years 

ater. Given that earlier regulation as well as several background 

ariables were controlled for in the analyses, the direction of the 

ffect is less likely to be from self-regulation to time in quiet 

lay. The findings imply a later predictive relationship, which is 1 

tep closer to causality than concurrent correlation ( Gershoff et al., 

017 ). In contrast to a growing body of research on emotional and 

ehavioral self-regulation and specific play types, such as imagina- 

ive pretend play (e.g., Slot et al., 2017 ; White et al., 2021 ), these

ndings show a relationship between hours spent in play activi- 

ies that are broadly defined, and likely encompass functional, con- 

truction, creative and sociodramatic play. Physically active play, on 

he other hand, appeared to only be associated with self-regulation 

n a mid-range of hours, and only at 4–5 years of age. 

In one of the few time-use studies with implications for play, 

arker et al. (2014) found that unstructured time was associated 

ith improved self-directed executive functioning. Similarly, our 

perational definition of play separated out structured activities 

rom unstructured “free play” (both active and quiet), with results 

uggesting that unstructured quiet play may predict self-regulation 

ecause it provides children with early opportunities for, and prac- 

ice of, self-direction, used in a suite of later skills and beneficial 

utcomes. The results align with findings that self-regulatory abil- 

ties increased in an experimental study of 3-year-olds when par- 

nts were taught to support their child’s autonomy in a puzzle play 

ask ( Meuwissen & Carlson, 2019 ). Taken together, these 2 differ- 

nt studies point to an avenue for future research and questions 

bout whether the empirical challenges of implementing interven- 

ions with such a child-controlled phenomenon as free play could 

e circumnavigated by provision of more time as well as support 

or unstructured play at home. 

.1. Limitations 

As identified in our Methods section, the sample of LSAC chil- 

ren whose parents provided TUD data was differed from the chil- 

ren without TUD data, meaning that findings may not general- 

ze to the entire population. The current analyses attempted to ac- 

ount for this by controlling for the variance contributed by all 

hese differences (SEP, ATSI status and LOTE spoken at home), as 

ell as for child age and levels of early self-regulation (Model 

; Table 3 ), and also by applying sampling weights ( Daraganova 

 Sipthorp, 2011 ; Sipthorp & Misson, 2009 ). Because of potential 

hortcomings of these methods, however, the sample may not ac- 

urately represent the full diversity of the Australian population as 

he overall LSAC sample did. Although the type of play investigated 
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s time invariant, and the sample large and representative, the vari- 

bles were measured 15 years ago and it is possible they do not 

ully reflect the population today. 

Another limitation of the current study relates to the direc- 

ion of the reported association between time spent in quiet play 

nd later self-regulation. The reverse direction is also possible, in 

hat more regulated children may be more likely to engage in 

uiet play. We tested and controlled for this possibility by includ- 

ng early indicators of self-regulation, persistence and reactivity. Of 

hese, only the latter was a significant correlate of quiet play (W2 

 = -0.09; W3 r = -0.11, P s < 0.01), indicating that, indeed, less

ell-regulated children were less likely to spend time in quiet play. 

ur analysis then tested the predictive relationship between earlier 

lay on later self-regulation, controlling for earlier self-regulation 

bilities. 

It was not possible, however, to rule out play being an epiphe- 

omenon or self-regulation being equifinal ( Lillard et al., 2013 ); 

herefore, the current findings should be confirmed by longitudi- 

al, randomized controlled trial intervention studies to test the ef- 

ects of increased time spent playing on later self-regulation. 

A further limitation, as noted above, is the level of detail about 

hildren’s play that could be gathered via a 24-hour time-use diary. 

hilst this method has a strong history of providing accurate, in- 

ormative data about families’ and children’s lives ( Cano, Perales, & 

axter, 2019 ; Hofferth, 2009 ; Kan, 2008 ), time estimates are broad 

episodes of 15 minute), and time “with” others while identifying 

ho the child is with, is limited to the presence of others, with 

o indication of the child’s involvement with others. This leaves 

nanswered questions about the possible role of adults or older 

hildren in the link between time in quiet play and children’s de- 

elopment of self-regulation skills in future research. 

We also note that while the analyses controlled for time spent 

n ECEC services or school on self-regulation, these are venues 

here play occurs. The scope of the current study was confined to 

hildren’s play activities that were reported by their primary par- 

nt, which does conclusively answer the question of exactly when 

nd where children played. 

Finally, normal self-report limitations may be applicable to this 

ata. A practical limitation of studying a large cohort such as LSAC 

s that data collection must rely on parent-report for much of the 

hild-related data. This was particularly true for our operational 

efinition of play, which relied on parents’ matching their own 

nderstandings of what active or quiet “free play” was to them 

ith the categories outlined in the diary format. The LSAC dis- 

inctions between free play and structured or organized activities 

ere similar to distinctions between unstructured and structured 

lay activities made by similar sample of parents to the current 

ample (large, geographically, culturally and socio-economically di- 

erse) ( Fisher et al., 2008 ), with 2 exceptions: One of the 14 Fisher

t al. “unstructured play” items (“participating in organized activi- 
156 
ies”) did not fit conceptually with the play definition as “unstruc- 

ured,” and would have been captured by the LSAC item “organised 

essons/activities” and therefore not included in the current anal- 

ses. Inversely, 1 of the 12 Fisher et al. (2008) “structured play”

ctivities (“Looking at books or reading on their own”) would have 

een included in the current LSAC quiet play measure (in Item 16, 

Drawing, colouring, looking at book, educational game”). This in- 

lusion seems consistent with the current operational definition. 

inally, 1 of the 3 examples of activities listed in Item 17 of the 

SAC TUD was “jigsaw” puzzles, which, while retaining child choice 

nd leadership, may be considered less “playful” as it is more 

goal-oriented” than traditional free play activities ( Fisher et al., 

008 , p. 312). These limitations suggest the need for consensus 

efinitions of play in future research. 

. Conclusion 

Given the importance of self-regulation throughout the lifespan, 

he current study sought to investigate possible associations be- 

ween time spent in unstructured play at age 2–3 and 4–5 years 

nd later self-regulation. Controlling for other known confounds 

nd earlier self-regulation, our analysis indicated that the amount 

f time children engaged in unstructured quiet play at home in 

heir toddler and preschool years modestly predicted their self- 

egulation abilities 2 years later, including in the first years of el- 

mentary school. Parenting interventions that increase opportuni- 

ies for children to spend time in unstructured, free play in the 

arly years are needed to determine if play could indeed be pre- 

cribed as a pediatric recommendation (e.g., Ginsburg, 2007 ), or 

f parenting practices (e.g., autonomy support) are casual in the 

evelopment of early self-regulation abilities ( Meuwissen & Carl- 

on, 2019 ). 
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Appendix A 

Play item correspondence with parental and expert definitions of play 

26 LSAC TUD items (Play items 

italicized) 

14 Unstructured ( α = 0.93) and 12 structured play ( α= 0.88) activities 

( Fisher et al., 2008 ) Corresponding LSAC TUD item 

Not sure what child was doing 1. Using child-size play sets (like kitchen sets, work benches, doctor’s kits, 

tools) .91 

17. Quiet free play (e.g., jigsaw, craft, dress-ups) 

Sleeping, napping 2. Going outside to run around or use playground/backyard equipment .90 18. Active free play (e.g., running, climbing, ...) 

Awake in bed 3. Throwing or rolling a ball or using other kinds of age-appropriate sports 

equipment .85 

18. Active free play (e.g., running, climbing, ...) 

Eating and drinking, being fed 4. Using play sets (like Little People and Polly Pocket) or figures (like rescue 

heroes) .81 

17. Quiet free play (e.g., jigsaw, craft, dress-ups) 

Bathing, dressing, hair care, 

health care 

5. Using toy vehicles .81 17. Quiet free play (e.g., jigsaw, craft, dress-ups) 

Doing nothing, bored/restless 6. Pretending with baby dolls or stuffed animals .80 17. Quiet free play (e.g., jigsaw, craft, dress-ups) 

Crying, upset, tantrum 7. Dressing-up or pretending to be a superhero, a doctor, a mom, or anyone 

else .78 

17. Quiet free play (e.g., jigsaw, craft, dress-ups) 

Arguing, fighting 8. Using everyday objects found around the house as toys (pots/pans, etc.) 

.77 

17. Quiet free play (e.g., jigsaw, craft, dress-ups) 

Destroying things, creating 

mess 

9. Using building blocks or building sets .76 17. Quiet free play (e.g., jigsaw, craft, dress-ups) 

Being reprimanded, corrected 10. Having play dates or getting together with other same-age children .68 17-18. Quiet / Active free play (e.g., running, …) 

Being held, cuddled, comforted, 

soothed 

11. Coloring, drawing, painting, or doing other arts and crafts, or playing 

with clay .68 

16. Drawing , colouring, looking at book…

Watching TV, video, DVD, movie 12. Exploring and discovering things inside or outside your house .60 18. Active free play (e.g., running, climbing, ...) 

Listening to tapes, CDs, radio, 

music 

13. Participating in organized activities, like Gymboree, play groups .39 21. Organised lessons/activities 

Using computer/computer game 14. Crawling, walking, & running around for no particular reason .35 18. Active free play (e.g., running, climbing, ...) 

Being read to, told a story, or 

sung to 

1. Having a book read to them .80 15. Being read to, told a story, or sung to 

Drawing, coloring, looking at 

book, educational game 

2. Looking at books or reading on their own .73 16. Drawing, coloring, looking at book…

Quiet free play (e.g., jigsaw, craft, 

dress-ups) 

3. Listening to music .73 13. Listening to tapes, CDs, radio, music 

Active free play (e.g., running, 

climbing, ball game.) 

4. Going on trips like to the library, museum, or zoo .74 20. Visiting people, special event, outing 

Being taught to do chores, read, 

etc. 

5. Coming along on a shopping trip .70 26. Being taken places with adult…

Visiting people, special event, 

outing 

6. Doing chores around the house alongside of you or another adult .60 19. Being taught to do chores, read, etc. 

Organized lessons/activities 7. Using flash cards with words and pictures or with simple math 

concepts .70 

19. Being taught to do chores, read, etc. 

Ride bicycle, trike etc. (for 

travel or fun) 

8. Watching videos on own and singing, dancing, or interacting with the 

show 

12. Watching TV, video, DVD, movie 

Travel in car 9. Watching videos with you and singing, dancing, or interacting with the 

show .57 

12. Watching TV, video, DVD, movie 

Travel in pusher or on bicycle 

seat 

10. Using a computer alone or with help .60 14. Using computer/computer game 

Travel on public transport 11. Sitting quietly watching TV programs or videos .71 12. Watching TV, video, DVD, movie 

Being taken places with adult 

(e.g., shopping) 

12. Using electronic products that say words, or numbers when child 

touches button .58 

14. Using computer/computer game 

Note: LSAC TUD items 16–18 (italicized) captured unstructured play as defined in items 1–12 and 13, and item 2 of structured play (Italicized) from Fisher et al. (2008) . 

LSAC TUD = Longitudinal Study of Australian Children Time Use Diaries. 
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Appendix B 

Self-regulation item correspondences between Moffitt et al. (2011) and current study, and missing values 

Factor Moffitt et al. (2011) items 

LSAC items used in Howard et al., 2018 

(rater) [scale] 

Loading 

(M(SD)) 

W3 incomplete 

cases (n) 

W4 incomplete 

cases (n) 

Impulsive 

Aggression 

Flies off handle (P,T) Often has temper tantrums or hot 

tempers (P, T) [SDQ CPS] 

0.42(0.07) 566 (P), 1017 (T) 31 (P), 820 (T) 

Fights (P,T) Often fights or bullies children (P, T) 

[SDQ CPS] 

0.39(0.09) 562 (P), 1017 (T) 31 (P), 820 (T) 

Requires attention (O) 

Hyperactivity Runs and jumps about (P,T) Restless, overactive, cannot stay still for 

long (P, T) [SDQ HS] 

0.62(0.10) 567 (P), 1021 (T) 31 (P), 823 (T) 

Cannot settle (P,T), restless (O) Constantly fidgeting or squirming (P, T) 

[SDQ HS] 

0.60(0.13) 593 (P), 1025 (T) 33 (P), 822 (T) 

“On the go,” “driven by a motor” (P,T) If this child is upset, it is hard to comfort 

him/her (P) [SDQ RS] 

0.27(0.05) 567 (P) 32 (P) 

Difficulty sitting still (P,T) 

Has short attention span P,T 

Lack of Persistence 

& Inattention 

Fails to finish tasks (P,T), trouble sticking 

to a task (S) 

This child likes to complete one task or 

activity before going onto the next 

(reversed) (P) [TPS] 

0.43(0.01) 565 (P) 32 (P) 

Difficulty sticking to activity (P,T), brief 

attention to task (O) 

Sees tasks through to the end, good 

attention span (reversed) (P,T) [SDQ HS] 

0.60(0.11) 572 (P), 1018 (T) 32 (P), 824 (T) 

Lacks persistence in reaching goals (O) Stays with an activity (e.g., puzzle, 

construction, kit, reading) for a long time 

(reversed) (P) [TPS] 

0.43(0.02) 563 (P) 32 (P) 

Easily distracted (P,T), difficulty paying 

attention (S) 

Easily distracted, concentration wanders 

(P,T) [SDQ HS] 

0.63(0.09) 574 (P), 1018 (T) 32 (P), 821 (T) 

Impulsivity Acts before thinking (P,T), impulsive (O) Can stop and think things out before 

acting (reversed) (P,T) [SDQ HS] 

0.51(0.13) 577 (P), 1032 (T) 32 (P), 826 (T) 

Has difficulty awaiting turn (P,T, S) Shares readily with other children (treats, 

toys, pencils, etc) (reversed) (P,T) [SDQ 

PSS] 

0.40(0.13) 564 (P), 1021 (T) 31 (P), 822 (T) 

Sits excessively between activities (P,T) Degree of negative mood (withdrawn, 

uncooperative, angry) to interview (O) 

[direct observation] 

0.19(0.00) 59 (O) 39 (O) 

Talking while others are still talking (S) 

Low frustration tolerance (O) 

Total incomplete 1518 890 

Note. Factor names parallel those adopted by Moffitt et al. (2011) . Notation following items indicates the source of the data: (P) = parent rating; (T) = teacher rating; 

(O) = observer rating; (S) = self-rating. 

Item loadings are the mean across waves and raters with standard deviations (SD). 

CPS = Conduct Problems scale; HS = Hyperactivity scale; PSS = Pro-social scale; RS = Reactivity Scale; SDQ = Strengths and Difficulties Questionnaire; TPS = Temperament: 

Persistence subscale. 

Appendix C 

Regression coefficients for imputed and non-imputed data 

Model 1 Model 2 Model 3 

Wave 2 predict Wave 2 predict Wave 3 predict 

Wave 3 Wave 4 Wave 4 

Imputed Unimputed Imputed Unimputed Imputed Unimputed 

r 2 0.23 0.22 0.46 0.43 0.50 0.46 

n 2414 1743 2414 1395 2213 1237 

Age of child (std) 0.00(0.01) 0.00(0.01) 0.00(0.01) 0.00(0.01) 0.02(0.01) 0.01(0.01) 

Female 0.23(0.02) ∗∗∗ 0.21(0.02) ∗∗∗ 0.10(0.02) ∗∗∗ 0.09(0.02) ∗∗∗ 0.12(0.02) ∗∗∗ 0.09(0.02) ∗∗∗

ATSI -0.01(0.07) -0.05(0.06) -0.05(0.06) -0.07(0.07) -0.13(0.08) -0.08(0.11) 

SEP 0.08(0.01) ∗∗∗ 0.08(0.01) ∗∗∗ 0.03(0.01) ∗∗ 0.03(0.01) ∗ 0.02(0.01) ∗ 0.01(0.01) 

LOTE 0.02(0.03) 0.02(0.03) 0.00(0.03) 0.00(0.03) 0.04(0.03) 0.06(0.04) 

Mother K6 -0.04(0.01) ∗∗ -0.03(0.01) ∗∗ -0.02(0.01) -0.01(0.01) -0.01(0.01) ∗∗ -0.01(0.01) 

T: Persistence 0.14(0.01) ∗∗∗ 0.13(0.02) ∗∗∗

T: Reaction -0.10(0.01) ∗∗∗ -0.10(0.01) ∗∗∗

Self-regulation 0.68(0.03) ∗∗∗ 0.65(0.03) ∗∗∗ 0.67(0.02) ∗∗∗ 0.66(0.03) ∗∗∗

ECEC 0.00(0.00) 0.00(0.00) 0.00(0.00) 0.00(0.00) -0.01(0.00) -0.00(0.01) 

Quiet play 0.03(0.01) ∗∗∗ 0.02(0.01) ∗ 0.02(0.01) ∗ 0.02(0.01) ∗ 0.06(0.02) ∗∗ 0.09(0.02) ∗∗∗

Quiet play squared -0.01(0.00) ∗ -0.01(0.00) ∗

Active play 0.00(0.01) -0.01(0.01) 0.01(0.01) -0.01(0.01) 0.04(0.02) ∗ -0.01(0.02) 

Active play squared -0.01(0.00) ∗ -0.01(0.00) 

Intercept -0.42(0.07) ∗∗∗ -0.33(0.08) ∗∗∗ -0.09(0.02) ∗∗∗ -0.05(0.03) -0.13(0.03) ∗∗∗ -0.05(0.03) 

Note: ∗p < .05. ∗∗p < .01. ∗∗∗p < .001. ATSI = Aboriginal or Torres Strait Islander; K6 = Kessler Psychological Distress Scale (Maternal depres- 

sion); LOTE = Languages other than English; SEP = Socio Economic Position; Std = standardized; T = Temperament; W = Wave. 

Bolded = the only discrepancy in patterns across imputed and unimputed data was age, where P = 0.048: very close to non-significance. 
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ppendix D. Wave 2 time use diary instructions 

This diary covers what your child has been doing over the 24 

ours that started at 4 AM today and ends at 4 AM tomorrow. 

Each oval in the diary grid represents 15 min. In the example 

elow, the activity occurred between 11:15 and 11:30, and then 

gain between 12:15 and 1:30. 

For each 15 min, please draw a line across the ovals that show: 

• what your child was doing, including any travel involved (white 

rows) 
• where he or she was (light shaded section) 
• who else was present (medium shaded section) 
• whether you paid for the child to do an activity (dark shaded 

section) 

Mark at least one row in each of the white, light shaded and 

edium shaded sections for each quarter hour. 

The white rows show what your child was doing, as well as any 

ravel involved. Most parents mark only 1 or 2 activities per time 

lot, but you can mark other rows if your child did more than one 

hing during the 15 min. Please do not mark more than 4 cate- 

ories for any one quarter hour. Remember to also mark the Travel 

ection if there was any travel involved. 

For example: 

• Being read a book in bed is both “Awake in bed” and “Being 

read to, told a story or sung to”
• Sleeping in the car is both “Sleeping, napping” and “Travel in 

car”

The light shaded section shows where your child was. If your 

hild moved from one place to another during a 15 min time slot, 

lease mark both locations. 

The medium shaded section at the bottom of the page shows 

ho was in the same room, or who was near the child if the child

as outside. If your child was with more than one person, please 

ark all that apply. 

The dark shaded section at the bottom of the page shows if 

omeone paid for the child to do an activity or to be in care. 

You can choose to fill in the diary: 

• 2 or 3 times a day, or 
• all at once when your child goes to bed or 
• in the morning after the diary day. 

When you have filled in the diary, please complete the ques- 

ions on the back page. 
159 
eference 

lbertson, K. , & Shore, C. (2009). Holding in mind conflicting information: pretend- 

ing, working memory, and executive control. Journal of Cognition and Develop- 

ment, 9 (4), 390–410 https://doi.org/10.1080/15248370802678240 . 
ustralian Bureau of Statistics [ABS]. (2008). Socio-Economic Indexes for Ar- 

eas (SEIFA) (ABS cat. no 2033.0.55.001). Australian Bureau of Statistics . 
https://www.abs.gov.au/ausstats/abs@.nsf/Previousproducts/2033.0.55.001Main% 

20Features99992006?opendocument&tabname=Summary&prodno=2033.0.55. 
0 01&issue=20 06&num=&view= . 

aker, K., Sipthorp, M., & Edwards, B. (2017). A longitudinal measure of so- 

cioeconomic position in LSAC. Australian Institute of Family Studies https:// 
growingupinaustralia.gov.au/sites/default/files/tp18.pdf . 

arker, J. E. , & Munakata, Y. (2015). Developing self-directed executive functioning: 
recent findings and future directions. Mind, Brain, and Education, 9 (2), 92–99 

https://doi.org/https://doi.org/10.1111/mbe.12071 . 
arker, J. E. , Semenov, A. D. , Michaelson, L. , Provan, L. S. , Snyder, H. R. ,

& Munakata, Y. (2014). Less-structured time in children’s daily lives 
predicts self-directed executive functioning. Frontiers in Psychology, 5 

https://doi.org/10.3389/fpsyg.2014.00593 . 

asilio, M. , & Rodríguez, C. (2017). How toddlers think with their hands: so- 
cial and private gestures as evidence of cognitive self-regulation in guided 

play with objects. Early Child Development and Care, 187 (12), 1971–1986 
https://doi.org/10.1080/03004 430.2016.120294 4 . 

assok, D. , Latham, S. , & Rorem, A. (2016). Is kindergarten the 
new first grade? AERA Open, 2 (1), Article 2332858415616358 

https://doi.org/10.1177/2332858415616358 . 

auman, A., Bittman, M., & Gershuny, J. (2019). A short history of time use re-
search; implications for public health. BMC Public Health, 19 (2), 607–614. https: 

//bmcpublichealth.biomedcentral.com/articles/10.1186/s12889- 019- 6760- y . 
ecker, D. R. , McClelland, M. M. , Loprinzi, P. , & Trost, S. G. (2014).

Physical activity, self-regulation, and early academic achievement in 
preschool children. Early Education and Development, 25 (1), 56–70 

https://doi.org/10.1080/10409289.2013.780505 . 

en-Arieh, A., & Ofir, A. (2002). Time for (more) time-use studies: studying the daily 
activities of children. Opinion, dialogue, review. Childhood, 9 (2), 225–248. https: 

//eric.ed.gov/?id=EJ651040 . 
erk, L. E., & Meyers, A. B. (2013). The role of make-believe play in the development

of executive function: Status of research and future directions. American Journal 
of Play, 6 (1), 98–110. https://files.eric.ed.gov/fulltext/EJ1016170.pdf . 

erthelsen, D. , Hayes, N. , White, S. L. J. , & Williams, K. E. (2017). Execu-

tive function in adolescence: associations with child and family risk fac- 
tors and self-regulation in early childhood. Frontiers in Psychology, 8 , 903 

903https://doi.org/10.3389/fpsyg.2017.00903 . 
ittman, M. , Fast, J. , Fisher, K. , & Thomson, C. (2004). Making the invisible visible:

the life and time(s) of informal carergivers. In M. Bittman and N. Folbre (Eds). 
In Family time: the social organization of care (pp. 69–90). Routledge . 

lair, C. , & Razza, R. P. (2007). Relating effortful control, executive func- 

tion, and false belief understanding to emerging math and lit- 
eracy ability in kindergarten. Child Development, 78 (2), 647–663 

https://doi.org/10.1111/j.1467-8624.2007.01019.x . 
odrova, E., Germeroth, C., & Leong, D. J. (2013). Play and self-regulation: lessons 

from Vygotsky. American Journal of Play, 6 (1), 111–123. https://files.eric.ed.gov/ 
fulltext/EJ1016167.pdf . 

ogati ́c, K. (2021). Time for Play? Researching the Right to Play in Children’s 

Everyday Lives with Time Use Diaries. In Young Children in the World 
and Their Rights. International Perspectives on Early Childhood Education 

and Development : 35 (pp. 87–99). Cham: Springer. https://doi.org/10. 1007/ 
978- 3- 030- 68241- 5 _ 7 . 

owdon, J., & Desimone, L. (2014). More work, less play: kindergarten, post- 
NCLB. Teachers College Record http://www.tcrecord.org/books/PrintContent.asp? 

ContentID=17742 (Accessed 9 October 2018). 
reathnach, H. , Danby, S. , & O’Gorman, L. (2017). ‘Are you working or 

playing?’ Investigating young children’s perspectives of classroom ac- 

tivities. International Journal of Early Years Education, 25 (4), 439–454 
https://doi.org/10.1080/09669760.2017.1316241 . 

http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0001
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0001
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0001
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0001
https://www.abs.gov.au/ausstats/abs@.nsf/Previousproducts/2033.0.55.001Main%20Features99992006?opendocument&tabname=Summary&prodno=2033.0.55.001&issue=2006&num=&view=
https://growingupinaustralia.gov.au/sites/default/files/tp18.pdf
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0005
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0005
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0005
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0005
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0006
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0006
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0006
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0006
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0006
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0006
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0006
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0006
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0008
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0008
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0008
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0008
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0009
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0009
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0009
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0009
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0009
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-019-6760-y
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0011
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0011
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0011
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0011
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0011
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0011
https://eric.ed.gov/?id=EJ651040
https://files.eric.ed.gov/fulltext/EJ1016170.pdf
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0014
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0014
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0014
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0014
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0014
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0014
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0015
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0015
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0015
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0015
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0015
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0015
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0017
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0017
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0017
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0017
https://files.eric.ed.gov/fulltext/EJ1016167.pdf
https://doi.org/10.protect unhbox voidb@x penalty @M  1007/978unskip -3unskip -030unskip -68241unskip -5_7
http://www.tcrecord.org/books/PrintContent.asp?ContentID=17742
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0020
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0020
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0020
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0020
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0020


Y. Colliver, L.J. Harrison, J.E. Brown et al. Early Childhood Research Quarterly 59 (2022) 148–161 

B  

B

B

C

C  

C

C  

C

C

C  

C  

C  

C

C

D

D  

D  

E  

F  

F  

F

F  

F

F  

 

F  

G  

G

G  

G  

G

G  

G

G

G

G  

H  

H  

H

H

H

H  

H  

H

I

J  

K

K  

K

K  

L  

L

L

rown, J. E., Broom, D. H., Nicholson, J. M., & Bittman, M. (2010). Do working
mothers raise couch potato kids? Maternal employment and children’s lifestyle 

behaviours and weight in early childhood. Social Science & Medicine, 70 (11), 
1816–1824. https://doi.org/10.1016/j.socscimed.2010.01.040 . 

russoni, M., Gibbons, R., Gray, C., Ishikawa, T., Sandseter, E. B. H., Bienenstock, A., 
et al. (2015). What is the relationship between risky outdoor play and health 

in children? A systematic review. International journal of environmental research 
and public health, 12 (6), 6423–6454. https://www.mdpi.com/1660-4601/12/6/ 

6423 . 

urghardt, G. (2011). Defining and recognizing play. In A. Pellegrini (Ed.), The Oxford 
handbook of the development of play (pp. 9–18). Oxford University Press . 

ano, T. , Perales, F. , & Baxter, J. (2019). A matter of time: Father involvement 
and child cognitive outcomes. Journal of Marriage and Family, 81 (1), 164–184 

https://doi.org/10.1111/jomf.12532 . 
arlson, S. M. , White, R. E. , & Davis-Unger, A. C. (2014). Evidence

for a relation between executive function and pretense repre- 

sentation in preschool children. Cognitive Development, 29 , 1–16 
https://doi.org/https://doi.org/10.1016/j.cogdev.2013.09.001 . 

arlson, S. , & Moses, L. (2001). Individual differences in inhibitory con- 
trol and children’s theory of mind. Child Development, 72 , 1032–1053 

https://doi.org/10.1111/1467-8624.00333 . 
arson, V. , Hunter, S. , Kuzik, N. , Wiebe, S. A. , Spence, J. C. , Friedman, A. ,

et al. (2016). Systematic review of physical activity and cognitive development 

in early childhood. Journal of Science and Medicine in Sport, 19 (7), 573–578 
https://doi.org/10.1016/j.jsams.2015.07.011 . 

hatzitheochari, S., Fisher, K., Gilbert, E., Calderwood, L., Huskinson, T., Cleary, A., 
et al. (2015). Measuring young people’s time-use in the UK Millennium Co- 

hort Study: a mixed-mode time diary approach. Centre for Longitudinal Stud- 
ies Working Paper . 2015/05 https://cls.ucl.ac.uk/wp-content/uploads/2017/04/ 

CLS- WP- 2015- 5.pdf . 

olliver, Yeshe, & Doel-Mackaway, H. (2021). Article 31, 31 Years On: Choice and 
Autonomy as a Framework for Implementing Children’s Right to Play in Early 

Childhood Services. Human Rights Law Review, 21 (3), 566–587. https://doi.org/ 
10.1093/hrlr/ngab011 . 

olman, R. A. , Hardy, S. A. , Albert, M. , Raffaelli, M. , & Crockett, L. (2006). Early
predictors of self-regulation in middle childhood. Infant and Child Development, 

15 (4), 421–437 https://doi.org/10.1002/icd.469 . 

oplan, R. J. , Rubin, K. H. , Fox, N. A. , Calkins, S. D. , & Stewart, S. L. (1994). Being
alone, playing alone, and acting alone: distinguishing among reticence and pas- 

sive and active solitude in young children. Child Development, 65 (1), 129–137 
https://doi.org/https://doi.org/10.1111/j.1467-8624.1994.tb00739.x . 

orey, J., Gallagher, J., Davis, E., & Marquardt, M. (2014). The times of their lives:
collecting time use data from children in the Longitudinal Study of Australian 

Children (LSAC). Australian Bureau of Statistics . https://growingupinaustralia.gov. 

au/sites/default/files/tp13.pdf . 
rafa, D. (2015). Self-regulation during early childhood across cul- 

tures, development of. In J. D. Wright (Ed.), International encyclope- 
dia of the social & behavioral sciences (pp. 553–556). Elsevier. 2nd 

ed.https://doi.org/10.1016/B978-0-08-097086-8.23168-1 . 
raig, L. , & Mullen, K. (2011). How mothers and father share childcare: a cross–

national time-use comparison. American Sociological Review, 76 (6), 834–861 
https://doi.org/10.1177/0 0 03122411427673 . 

araganova, G., & Sipthorp, M. (2011). Longitudinal Study of Australian Children: LSAC 

technical pape r no. 9: Wave 4 weights. Australian Institute of Family Studies . 
https://growingupinaustralia.gov.au/sites/default/files/tp9.pdf . 

uckworth, A. L. , & Seligman, M. E. P. (2005). Self-discipline outdoes IQ in predict-
ing academic performance of adolescents. Psychological Science, 16 (12), 939–944 

https://doi.org/10.1111/j.1467-9280.2005.01641.x . 
uncan, G. , Dowsett, C. , Claessens, A. , Magnuson, K. , Huston, A. , Klebanov, P. ,

et al. (2007). School readiness and later achievement. Developmental Psychology, 

43 (6), 1428–1446 https://doi.org/10.1037/0012-1649.43.6.1428 . 
lias, C. L. , & Berk, L. E. (2002). Self-regulation in young children: is there a

role for sociodramatic play? Early Childhood Research Quarterly, 17 (2), 216–238 
https://doi.org/https://doi.org/10.1016/S0885-20 06(02)0 0146-1 . 

antuzzo, J. , Sekino, Y. , & Cohen, H. L. (2004). An examination of the
contributions of interactive peer play to salient classroom competencies 

for urban head start children. Psychology in the Schools, 41 (3), 323–336 

https://doi.org/10.1002/pits.10162 . 
isher, K. R. , Hirsh-Pasek, K. , Golinkoff, R. M. , & Gryfe, S. G. (2008). Con-

ceptual split? Parents’ and experts’ perceptions of play in the 21st 
century. Journal of Applied Developmental Psychology, 29 , 305–316 

https://doi.org/10.1016/j.appdev.20 08.04.0 06 . 
leer, M. (2011). Conceptual play’: foregrounding imagination and cognition during 

concept formation in early years education. Contemporary Issues in Early Child- 

hood, 12 (3), 224–240 https://doi.org/10.2304/ciec.2011.12.3.224 . 
ogle, L. M. , & Mendez, J. L. (2006). Assessing the play beliefs of African American

mothers with preschool children. Early Childhood Research Quarterly, 21 , 507–518 
https://doi.org/10.1016/j.ecresq.20 06.08.0 02 . 

oley, G. M. (2017). Play as regulation: promoting self-regula- 
tion through play. Topics in Language Disorders, 37 (3), 241–258 

https://doi.org/10.1097/tld.0 0 0 0 0 0 0 0 0 0 0 0 0129 . 

ung, C. K. H. , & Cheng, D. P. W. (2012). Consensus or dissensus? Stakeholders’ views
on the role of play in learning. Early Years: An International Journal of Research

and Development, 32 (1), 17–33 https://doi.org/10.1080/09575146.2011.599794 . 
urukawa, T. A. , Kessler, R. C. , Slade, T. , & Andrews, G. (2003). The performance of

the K6 and K10 screening scales for psychological distress in the Australian Na- 
160 
tional Survey of Mental Health and Well-Being. Psychological Medicine, 33 (2), 
357–362 https://doi.org/10.1017/S0033291702006700 . 

alyer, K. T. , & Evans, I. M. (2001). Pretend play and the development of emo-
tion regulation in preschool children. Early Child Development and Care, 166 (1), 

93–108 https://doi.org/10.1080/0300443011660108 . 
arvey, C. (1977). Play . Harvard University Press . 

ershoff, E. T. , Sattler, K. M. P. , & Ansari, A. (2017). Strengthening causal estimates
for links between spanking and children’s externalizing behavior problems. Psy- 

chological science, 29 (1), 110–120 https://doi.org/10.1177/0956797617729816 . 

ilpin, A. T. , Brown, M. M. , & Pierucci, J. M. (2015). Relations between fantasy ori-
entation and emotion regulation in preschool. Early Education and Development, 

26 (7), 920–932 https://doi.org/10.1080/10409289.2015.10 0 0716 . 
insburg, K. R. (2007). The importance of play in promoting healthy child devel- 

opment and maintaining strong parent-child bonds. Pediatrics, 119 (1), 182–191 
https://doi.org/10.1542/peds.2006-2697 . 

lenn, N. M. , Knight, C. J. , Holt, N. L. , & Spence, J. C. (2012). Meanings of play among

children. Childhood, 20 (2), 185–199 https://doi.org/10.1177/0907568212454751 . 
oble, P. , & Pianta, R. C. (2017). Teacher–child interactions in free 

choice and teacher-directed activity settings: prediction to school 
readiness. Early Education and Development, 28 (8), 1035–1051 

https://doi.org/10.1080/10409289.2017.1322449 . 
öncü, A. , & Vadeboncoeur, J. A. (2017). Expanding the definitional criteria for imag- 

inative play: contributions of sociocultural perspectives. Learning & Behavior, 

45 (5), 422–431 https://doi.org/10.3758/s13420-017-0292-z . 
oodhall, N. , & Atkinson, C. (2019). How do children distinguish between ‘play’ 

and ‘work’? Conclusions from the literature. Early Child Development and Care, 
189 (10), 1695–1708 https://doi.org/10.1080/03004430.2017.1406484 . 

raziano, P. , Reavis, R. , Keane, S. , & Calkins, S. (2007). The role of emotion regulation
in children’s early academic success. Journal of School Psychology, 45 (1), 3–19 

https://doi.org/10.1016/j.jsp.20 06.09.0 02 . 

arrison, L. J. , Elwick, S. , Vallotton, C. , & Kappler, G. (2014). Spending time with
others: A Time Use Diary for infant toddler childcare. In Lived spaces of infant–

toddler education and care (pp. 59–74). Dordrecht: Springer . 
eckman, J. , Moon, S. H. , Pinto, R. , Savelyev, P. A. , & Yavetz, A. Q. (2010). The rate

of the return to the HighScope Perry Preschool Program. Journal of Public Eco- 
nomics, 94 https://doi.org/10.1016/j.jpubeco.20 09.11.0 01 . 

eckman, J. , Pinto, R. , & Savelyev, P. (2013). Understanding the mechanisms through 

which an influential early childhood program boosted adult outcomes. American 
Economic Review, 103 (6), 2052–2086 https://doi.org/10.1257/aer.103.6.2052 . 

offerth, S. L. (2009). Changes in American children’s time–1997 to 2003. Electronic 
International Journal of Time Use Research, 6 (1), 26–47. https://doi.org/10.13085/ 

eijtur.6.1.26-47 . 
offerth, S. L. , & Sandberg, J. F. (2001). How American children 

spend their time. Journal of Marriage and Family, 63 (2), 295–308 

https://doi.org/10.1111/j.1741-3737.20 01.0 0295.x . 
oward, S. J. , Vasseleu, E. , Neilsen-Hewett, C. , & Cliff, K. (2018). Evalua-

tion of the Preschool Situational Self-Regulation Toolkit (PRSIST) pro- 
gram for supporting children’s early self-regulation development: study 

protocol for a cluster randomized controlled trial. Trials, 19 (1), 64 
https://doi.org/10.1186/s13063-018-2455-4 . 

oward, S. J. , Vella, S. , & Cliff, D. (2018). Children’s sports participation and self-reg-
ulation: Bi-directional longitudinal associations. Early Childhood Research Quar- 

terly, 42 , 140–147 https://doi.org/10.1016/j.ecresq.2017.09.006 . 

oward, S. , & Williams, K. (2018). Early self-regulation, early self-regulatory change, 
and their longitudinal relations to adolescents’ academic, health, and mental 

well-being outcomes. Journal of Developmental & Behavioral Pediatrics, 39 (6), 
4 89–4 96 https://doi.org/10.1097/DBP.0 0 0 0 0 0 0 0 0 0 0 0 0578 . 

vrendi, A. (2016). Choice-driven peer play, self-regulation and number sense. 
European Early Childhood Education Research Journal, 24 (6), 895–906 

https://doi.org/10.1080/1350293X.2016.1239325 . 

uster, F. T. , Ono, H. , & Stafford, F. P. (2003). An assessment of alter-
native measures of time use. Sociological Methodology, 33 , 19–54 

https://doi.org/10.1111/j.0 081-1750.20 03.t01-1-0 0126.x . 
an, M. Y. (2008). Measuring housework participation: the gap between "stylised" 

questionnaire estimates and diary-based estimates. Social Indicators Research, 
86 (3), 381–400. http://www.jstor.org/stable/27734629 . 

angas, J. , Ojala, M. , & Venninen, T. (2015). Children’s self-regulation in the con-

text of participatory pedagogy in early childhood education. Early Education and 
Development, 26 (5-6), 847–870 https://doi.org/10.1080/10409289.2015.1039434 . 

elly, R., Hammond, S., Dissanayake, C., & Ihsen, E. (2011). The relationship between 
symbolic play and executive function in young children. Australasian Journal of 

Early Childhood, 36 (2), 21–27. https://search.informit.org/doi/abs/10.3316/ielapa. 
052689338142076 . 

essler, R. , Andrews, G. , Colpe, L. , Hiripi, E. , Mroczek, D. , Normand, S. , et al. (2002).

Short screening scales to monitor population prevalences and trends in 
non-specific psychological distress. Psychological Medicine, 32 (6), 959–976 

https://doi.org/10.1017/S0033291702006074 . 
ehrer, J. , Petrakos, H. H. , & Venkatesh, V. (2014). Grade 1 students’ out-

-of-school play and its relationship to school-based academic, behavior, 
and creativity outcomes. Early Education and Development, 25 (3), 295–317 

https://doi.org/10.1080/10409289.2013.817231 . 

iew, J. (2012). Effortful control, executive functions, and education: bringing self- 
-regulatory and social-emotional competencies to the table. Child Development 

Perspectives, 6 (2), 105–111 https://doi.org/10.1111/j.1750-8606.2011.00196.x . 
illard, A. S. (2017). Why do the children (pretend) play? Trends in Cognitive Sciences, 

21 (11), 826–834 https://doi.org/10.1016/j.tics.2017.08.001 . 

https://doi.org/10.1016/j.socscimed.2010.01.040
https://www.mdpi.com/1660-4601/12/6/6423
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0022
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0022
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0023
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0023
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0023
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0023
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0023
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0024
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0024
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0024
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0024
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0024
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0025
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0025
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0025
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0025
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0026
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0026
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0026
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0026
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0026
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0026
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0026
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0026
https://cls.ucl.ac.uk/wp-content/uploads/2017/04/CLS-WP-2015-5.pdf
https://doi.org/10.1093/hrlr/ngab011
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0029
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0029
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0029
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0029
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0029
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0029
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0029
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0030
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0030
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0030
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0030
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0030
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0030
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0030
https://growingupinaustralia.gov.au/sites/default/files/tp13.pdf
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0032
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0032
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0033
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0033
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0033
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0033
https://growingupinaustralia.gov.au/sites/default/files/tp9.pdf
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0036
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0036
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0036
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0036
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0037
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0037
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0037
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0037
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0037
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0037
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0037
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0037
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0038
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0038
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0038
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0038
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0040
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0040
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0040
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0040
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0040
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0041
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0041
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0041
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0041
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0041
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0041
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0042
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0042
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0043
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0043
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0043
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0043
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0044
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0044
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0045
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0045
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0045
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0045
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0046
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0046
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0046
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0046
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0046
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0046
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0046
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0047
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0047
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0047
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0047
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0048
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0048
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0049
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0049
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0049
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0049
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0049
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0050
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0050
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0050
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0050
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0050
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0051
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0051
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0052
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0052
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0052
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0052
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0052
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0052
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0053
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0053
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0053
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0053
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0054
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0054
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0054
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0054
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0056
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0056
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0056
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0056
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0057
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0057
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0057
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0057
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0057
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0057
http://refhub.elsevier.com/S0885-2006(21)00141-1/optRR4bBpnR1J
http://refhub.elsevier.com/S0885-2006(21)00141-1/optRR4bBpnR1J
http://refhub.elsevier.com/S0885-2006(21)00141-1/optRR4bBpnR1J
http://refhub.elsevier.com/S0885-2006(21)00141-1/optRR4bBpnR1J
http://refhub.elsevier.com/S0885-2006(21)00141-1/optRR4bBpnR1J
http://refhub.elsevier.com/S0885-2006(21)00141-1/optRR4bBpnR1J
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0058
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0058
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0058
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0058
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0058
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0058
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0058
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0059
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0059
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0059
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0059
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0059
https://doi.org/10.13085/eijtur.6.1.26-47
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0061
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0061
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0061
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0061
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0062
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0062
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0062
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0062
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0062
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0062
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0063
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0063
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0063
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0063
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0063
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0064
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0064
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0064
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0064
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0065
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0065
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0066
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0066
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0066
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0066
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0066
http://www.jstor.org/stable/27734629
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0068
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0068
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0068
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0068
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0068
https://search.informit.org/doi/abs/10.3316/ielapa.052689338142076
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0070
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0070
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0070
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0070
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0070
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0070
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0070
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0070
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0071
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0071
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0071
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0071
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0071
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0072
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0072
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0073
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0073


Y. Colliver, L.J. Harrison, J.E. Brown et al. Early Childhood Research Quarterly 59 (2022) 148–161 

L  

L  

M

M

M  

M  

M  

M  

M  

N  

N  

O  

O  

Ó  

O
 

P  

P  

P  

P  

P  

P  

P  

R  

R  

S

S

S  

 

S  

S

S  

S
T

T  

T  

T

U

v  

V

W

W  

W  

W  

W

W  

Y  

Z

Z  
illard, A. S. , Lerner, M. D. , Hopkins, E. J. , Dore, R. A. , Smith, E. D. , &
Palmquist, C. M. (2013). The impact of pretend play on children’s de- 

velopment: a review of the evidence. Psychological Bulletin, 139 (1), 1–34 
https://doi.org/10.1037/a0029321 . 

in, X. , & Li, H. (2018). Chinese mothers’ profile which values both play
and academics predicts better developmental outcome in young chil- 

dren. International Journal of Behavioral Development, 43 (1), 61–66 
https://doi.org/10.1177/0165025418767062 . 

arkowitz, A. J. , & Ansari, A. (2020). Changes in academic instructional experiences 

in Head Start classrooms from 2001–2015. Early Childhood Research Quarterly, 
53 , 534–550 https://doi.org/https://doi.org/10.1016/j.ecresq.2020.06.008 . 

arkowitz, A. J. , & Ansari, A. (2020). Changes in academic instructional experiences 
in Head Start classrooms from 2001–2015. Early Childhood Research Quarterly, 

53 , 534–550 https://doi.org/10.1016/j.ecresq.2020.06.008 . 
cClelland, M. M. , Acock, A. C. , & Morrison, F. J. (2006). The impact of

kindergarten learning-related skills on academic trajectories at the end 

of elementary school. Early Childhood Research Quarterly, 21 (4), 471–490 
https://doi.org/10.1016/j.ecresq.20 06.09.0 03 . 

elhuish, E. , Phan, M. B. , Sylva, K. , Sammons, P. , Siraj-Blatchford, I. , &
Taggart, B. (2008). Effects of the home learning environment and 

preschool center experience upon literacy and numeracy develop- 
ment in early primary school. Journal of Social Issues, 64 (1), 95–114 

https://doi.org/10.1111/j.1540-4560.20 08.0 0550.x . 

euwissen, A. S. , & Carlson, S. M. (2019). An experimental study of the effects of
autonomy support on preschoolers’ self-regulation. Journal of Applied Develop- 

mental Psychology, 60 , 11–23 https://doi.org/10.1016/j.appdev.2018.10.001 . 
offitt, T. E. , Arseneault, L. , Belsky, D. , Dickson, N. , Hancox, R. J. , Harrington, H. ,

et al. (2011). A gradient of childhood self-control predicts health, wealth, and 
public safety. Proceedings of the National Academy of Sciences, 108 (7), 2693–2698 

https://doi.org/10.1073/pnas.1010076108 . 

onighan Nourot, P. , Scales, B. , van Hoorn, J. , & Almy, M. (1987). Looking at children’s
play: a bridge between theory and practice . Teachers College Press . 

guyen, C. D. , Carlin, J. B. , & Lee, K. J. (2017). Model checking in multiple impu-
tation: an overview and case study. Emerging Themes in Epidemiology, 14 (1), 8 

https://doi.org/10.1186/s12982-017-0062-6 . 
icolopoulou, A. , Cortina, K. S. , Ilgaz, H. , Cates, C. B. , & de Sá, A. B. (2015). Using

a narrative- and play-based activity to promote low-income preschoolers’ oral 

language, emergent literacy, and social competence. Early Childhood Research 
Quarterly, 31 , 147–162 https://doi.org/10.1016/j.ecresq.2015.01.006 . 

gan, A. T. (2008). An investigation of the effects of make-believe play training on
the development of self-regulation in Head Start children . Illinois, IL: Illinois State 

University [PhD thesis] . 
’Gorman, L. , & Ailwood, J. (2012). They get fed up with playing’: parents’ views on

play–based learning in the preparatory year. Contemporary Issues in Early Child- 

hood, 13 (4), 266–275 https://doi.org/10.2304/ciec.2003.4.3.5 . 
lafsdóttir, S. M. , & Einarsdóttir, J. (2019). Drawing and playing are not the same’:

children’s views on their activities in Icelandic preschools. Early Years, 39 (1), 
51–63 https://doi.org/10.1080/09575146.2017.1342224 . 

rganization for Economic Cooperation and Development [OECD]. (2017). Start- 
ing strong 2017 - Key OECD indicators on early childhood education and care .

OECD Publishing http://dx.doi.org/10.1787/9789264276116-en http://dx.doi.org/ 
10.1787/9789264276116-en . 

andey, A. , Hale, D. , Das, S. , Goddings, A.-L. , Blakemore, S.-J. , & Viner, R. M. (2018).

Effectiveness of universal self-regulation–based interventions in children and 
adolescents: a systematic review and meta-analysis. JAMA Pediatrics, 172 (6), 

566–575 https://doi.org/10.1001/jamapediatrics.2018.0232 . 
armar, P. , Harkness, S. , & Super, C. M. (2004). Asian and Euro-American par-

ents’ ethnotheories of play and learning: Effects on preschool children’s home 
routines and school behaviour. International Journal of Behavioral Development, 

28 (2), 97–104 https://doi.org/10.1080/016502503440 0 0307 . 

ellegrini, A. D. , & Boyd, B. (1993). The role of play in early childhood development
and education: issues in definition and function. In Handbook of research on the 

education of young children (pp. 105–121). Macmillan Publishing Company . 
ierucci, J. M. , O’Brien, C. T. , McInnis, M. A . , Gilpin, A . T. , & Barber, A. B. (2013).

Fantasy orientation constructs and related executive function development in 
preschool: Developmental benefits to executive functions by being a fanta- 

sy-oriented child. International Journal of Behavioral Development, 38 (1), 62–69 

https://doi.org/10.1177/0165025413508512 . 
osner, M. I. , & Rothbart, M. K. (2007). A mind of one’s own. In Edu-

cating the human brain (pp. 79–97). American Psychological Association. 
https://doi.org/10.1037/11519-004 . 

ramling Samuelsson, I. , & Carlsson, M. A. (2008). The playing learning child: to-
wards a pedagogy of early childhood. Scandinavian Journal of Educational Re- 

search, 52 (6), 623–641 https://doi.org/10.1080/00313830802497265 . 

ynn, S. R. , Neely, K. C. , Ingstrup, M. S. , Spence, J. C. , Carson, V. , Robinson, Z. ,
et al. (2019). An intergenerational qualitative study of the good parenting ideal 

and active free play during middle childhood. Children’s Geographies, 17 (3), 
266–277 https://doi.org/10.1080/14733285.2018.1492702 . 

affaelli, M. , Crockett, L. J. , & Shen, Y.-L. (2005). Developmental stability and change
in self-regulation from childhood to adolescence. The Journal of Genetic Psychol- 

ogy, 166 (1), 54–76 https://doi.org/10.3200/GNTP.166.1.54-76 . 

obson, D. A. , Allen, M. S. , & Howard, S. J. (2020). Self-regulation in childhood as
a predictor of future outcomes: a meta-analytic review. Psychological Bulletin, 

146 (4), 324–354 https://doi.org/10.1037/bul0 0 0 0227 . 
161 
andberg, A. (2002). Children’s concepts of teachers’ ways of relating to play. 
Australasian Journal of Early Childhood, 27 (4), 18–23. https://doi.org/10.1177/ 

183693910202700405 . 
anson, A, Nicholson, J. M., Ungerer, J., Zubrick, S. R., Wilson, K., Ainley, J., 

& Wake, M. (2002). Introducing the Longitudinal Study of Australian Children—
Discussion paper no. 1 . Commonwealth Department of Family and Community 

Services https://growingupinaustralia.gov.au/sites/default/files/discussionpaper1. 
pdf . 

awyer, A. C. P. , Chittleborough, C. R. , Mittinty, M. N. , Miller-Lewis, L. R. ,

Sawyer, M. G. , Sullivan, T. , et al. (2015). Are trajectories of self-regulation
abilities from ages 2–3 to 6–7 associated with academic achievement in 

the early school years? Child: Care, Health and Development, 41 (5), 744–754 
https://doi.org/10.1111/cch.12208 . 

chweinhart, L. J. , Montie, J. , Xiang, Z. , Barnett, W. S. , Belfield, C. , & Nores, M. (2005).
Lifetime effects: the HighScope Perry Preschool study through age 40 . HighScope 

Press . 

ipthorp, M., & Misson, S. (2009). Wave 3 weighting and non-response. Australian 
Institute of Family Studies . https://growingupinaustralia.gov.au/sites/default/files/ 

tp6.pdf . 
lot, P. L. , Mulder, H. , Verhagen, J. , & Leseman, P. P. M. (2017). Preschoolers’ cog-

nitive and emotional self-regulation in pretend play: Relations with execu- 
tive functions and quality of play. Infant and Child Development, 26 (6), e2038 

https://doi.org/https://doi.org/10.1002/icd.2038 . 

utton-Smith, B. (2009). The ambiguity of play . Harvard University Press 2nd ed. . 
ey, C., Wake, M., Campbell, M., Hampton, A., Williams, J., et al. (2007). The 

Light Time-Use Diary and preschool activity patterns: Exploratory study. In- 
ternational Journal of Pediatric Obesity, 2 (3), 167–173. https://doi.org/10.1080/ 

17477160701369274 . 
hibodeau, R. B. , Gilpin, A. T. , Brown, M. M. , & Meyer, B. A. (2016). The ef-

fects of fantastical pretend-play on the development of executive functions: 

An intervention study. Journal of Experimental Child Psychology, 145 , 120–138 
https://doi.org/10.1016/j.jecp.2016.01.001 . 

hibodeau-Nielsen, R. B. , Gilpin, A. T. , Nancarrow, A. F. , Pierucci, J. M. , &
Brown, M. M. (2020). Fantastical pretense’s effects on executive function in a 

diverse sample of preschoolers. Journal of Applied Developmental Psychology, 68 , 
Article 101137 https://doi.org/https://doi.org/10.1016/j.appdev.2020.101137 . 

immons, K., Pelletier, J., & Corter, C. (2016). Understanding children’s self- 

regulation within different classroom contexts. Early Child Development and 
Care, 186(2), 249–267. https://doi.org/10.1080/03004430.2015.1027699 

nited Nations Economic Commission for Europe (UNECE). (2013). Guidelines for 
harmonizing time-use surveys . Geneva: UNECE http://www.unece.org/index.php? 

id=34496 . 
an Oers, B. (2013). Is it play? Towards a reconceptualisation of role play from an

activity theory perspective. European Early Childhood Education Research Journal, 

21 (2), 185–198 https://doi.org/10.1080/1350293x.2013.789199 . 
ygotsky, L. S. (2004). Imagination and creativity in childhood. 

Journal of Russian and East European Psychology, 42 (1), 7–97 
https://doi.org/10.1080/10610405.2004.11059210 . 

hite, R. E. , & Carlson, S. M. (2021). Pretending with realistic and 
fantastical stories facilitates executive function in 3-year-old chil- 

dren. Journal of Experimental Child Psychology, 207 , Article 105090 
https://doi.org/https://doi.org/10.1016/j.jecp.2021.105090 . 

hite, R. E. , Thibodeau-Nielsen, R. B. , Palermo, F. , & Mikulski, A. M. (2021).

Engagement in social pretend play predicts preschoolers’ executive function 
gains across the school year. Early Childhood Research Quarterly, 56 , 103–113 

https://doi.org/https://doi.org/10.1016/j.ecresq.2021.03.005 . 
hite, R. , & Carlson, S. M. (2016). What would Batman do? Self-distancing improves

executive function in young children. Developmental Science, 19 (3), 419–426 
https://doi.org/10.1111/desc.12314 . 

illiams, K. E. , Barrett, M. S. , Welch, G. F. , Abad, V. , & Broughton, M. (2015). Asso-

ciations between early shared music activities in the home and later child out- 
comes: findings from the longitudinal study of Australian children. Early Child- 

hood Research Quarterly, 31 , 113–124 https://doi.org/10.1016/j.ecresq.2015.01.004 . 
ing, L. (1995). Play is not the work of the child: young children’s percep- 

tions of work and play. Early Childhood Research Quarterly, 10 , 223–247 
https://doi.org/10.1016/0885-20 06(95)90 0 05-5 . 

itten, K. , Kearns, R. , Carroll, P. , Asiasiga, L. , & Tava’e, N. (2013). New Zealand

parents’ understandings of the intergenerational decline in children’s inde- 
pendent outdoor play and active travel. Children’s Geographies, 11 (2), 215–229 

https://doi.org/10.1080/14733285.2013.779839 . 
ogman, M. , Garner, A. , Hutchinson, J. , Hirsh-Pasek, K. , & Golinkoff, R. M. (2018). The

power of play: a pediatric role in enhancing development in young children. 
Pediatrics , Article e20182058 https://doi.org/10.1542/peds.2018-2058 . 

iviani, J. , Lim, C. , Jendra-Smith, D. , & Nolan, D.-N. (2008). Variability 

in daily time use: methodological considerations in the use of time 
diaries for children. Journal of Occupational Science, 15 (2), 111–116 

https://doi.org/10.1080/14427591.2008.9686617 . 
osh, J. M. , Hirsh-Pasek, K. , Hopkins, E. J. , Jensen, H. , Liu, C. , Neale, D. , et al. (2018).

Accessing the inaccessible: redefining play as a spectrum. Frontiers in Psychol- 
ogy, 9 (1124), 1–12 https://doi.org/10.3389/fpsyg.2018.01124 . 

http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0074
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0074
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0074
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0074
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0074
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0074
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0074
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0074
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0075
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0075
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0075
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0075
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0076
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0076
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0076
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0076
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0077
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0077
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0077
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0077
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0078
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0078
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0078
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0078
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0078
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0079
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0079
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0079
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0079
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0079
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0079
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0079
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0079
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0080
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0080
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0080
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0080
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0082
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0082
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0082
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0082
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0082
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0082
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0082
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0082
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0083
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0083
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0083
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0083
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0083
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0083
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0084
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0084
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0084
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0084
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0084
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0085
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0085
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0085
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0085
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0085
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0085
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0085
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0086
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0086
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0087
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0087
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0087
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0087
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0088
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0088
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0088
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0088
http://dx.doi.org/10.1787/9789264276116-en
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0090
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0090
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0090
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0090
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0090
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0090
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0090
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0090
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0091
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0091
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0091
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0091
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0091
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0092
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0092
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0092
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0092
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0093
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0093
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0093
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0093
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0093
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0093
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0093
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0094
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0094
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0094
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0094
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0095
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0095
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0095
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0095
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0096
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0096
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0096
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0096
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0096
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0096
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0096
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0096
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0098
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0098
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0098
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0098
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0098
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0099
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0099
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0099
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0099
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0099
https://doi.org/10.1177/183693910202700405
https://growingupinaustralia.gov.au/sites/default/files/discussionpaper1.pdf
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0101
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0101
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0101
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0101
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0101
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0101
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0101
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0101
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0102
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0102
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0102
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0102
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0102
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0102
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0102
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0102
https://growingupinaustralia.gov.au/sites/default/files/tp6.pdf
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0104
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0104
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0104
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0104
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0104
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0104
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0105
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0105
https://doi.org/10.1080/17477160701369274
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0106
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0106
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0106
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0106
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0106
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0106
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0107
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0107
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0107
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0107
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0107
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0107
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0107
http://www.unece.org/index.php?id=34496
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0110
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0110
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0112
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0112
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0113
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0113
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0113
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0113
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0114
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0114
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0114
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0114
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0114
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0114
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0115
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0115
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0115
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0115
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0117
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0117
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0117
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0117
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0117
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0117
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0117
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0118
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0118
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0119
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0119
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0119
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0119
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0119
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0119
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0119
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0120
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0120
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0120
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0120
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0120
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0120
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0120
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0121
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0121
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0121
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0121
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0121
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0121
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0122
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0122
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0122
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0122
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0122
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0122
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0122
http://refhub.elsevier.com/S0885-2006(21)00141-1/sbref0122

	Free play  predicts self-regulation   years later: Longitudinal evidence from a large Australian sample of toddlers and preschoolers
	1 Introduction
	2 Play: Definitional and measurement challenges
	2.1 Play and self-regulation
	2.2 Self-regulation
	2.3 Time playing
	2.4 The current study

	3 Materials and methods
	3.1 Participants
	3.2 Procedures
	3.3 Variables
	3.4 Data analysis
	3.5 Analytic procedure

	4 Results
	4.1 Time spent in play
	4.2 Self-regulation
	4.3 Regression analyses

	5 Discussion
	5.1 Limitations

	6 Conclusion
	Authors’ contributions
	Acknowledgments
	Appendix D. Wave 2 time use diary instructions
	Reference


