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As scholars move away from distinct conceptualizations of mothering and fathering ( Fagan et al., 2014 ), 

scholars have developed novel observational paradigms that are adapted to mothers’ and fathers’ interac- 

tive style. For example, the Laughing Task procedure allows for the assessment of parent-child synchrony 

in a playful setting. However, parent-child synchrony has rarely been assessed at multiple time points, es- 

pecially in middle childhood. This study aims to extend the applicability of the Laughing Task procedure 

to middle childhood by 1) exploring the stability between dimensions of dyadic synchrony in 76 intact 

biparental Canadian families over a five-year period, and 2) examining the longitudinal and concurrent 

association between dyadic synchrony and children’s behavior problems in middle childhood. Children 

participated in a playful interaction with their father and their mother during separate laboratory visits 

at both time points. Both parents reported on their child’s behavior problems at Time 2. Results showed a 

strong stability between the dimensions of playful interactions over time, but only for father-child dyads. 

Nonetheless, the interaction of mother-child and father-child coordination was a significant predictor of 

children’s behavior problems. Result shows that children presented higher behavior problems when con- 

current dyadic coordination was low with both parents. Moreover, high coordination with one parent 

buffered against low coordination with the other parent in the prediction of behavior problems. These 

results support the validity and reliability of the Laughing Task procedure in middle childhood, especially 

for father-child dyads. 

© 2021 Elsevier Inc. All rights reserved. 
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. Introduction 

Most theoretical models emphasize the influence of mother- 

hild relationships on children’s development. However, societal 

hanges in Western countries over the past decades (e.g., women’s 

ncreased participation in the workforce) have led to increased 

aternal involvement in childcare ( Fagan, Day, Lamb & Cabrera, 

014 ; Pleck, 2010 ), especially during the preschool years (3 to 

 years old; Black, Dubowitz & Starr, 1999 ; Brown, Mangelsdorf 

 Neff, 2012 ; Lamb, 2004 ). Consequently, many researchers have 

ecently explored the role that fathers play in children’s devel- 

pment (see Cabrera, Volling & Barr, 2018 for a review). These 

tudies have generally shown that the constructs of fathering 

nd mothering are more similar than was previously thought 

 Fagan et al., 2014 ; Lamb, 2010 ). Fagan et al. (2014) therefore

uggest moving away from distinct conceptualizations of mother- 
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E-mail address: jbureau@uottawa.ca (J.-F. Bureau). 

c

ttps://doi.org/10.1016/j.ecresq.2021.04.009 
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ng and fathering, to instead focus on the various types of be- 

aviors, skills, and attributes that both parents display. Similarly, 

abrera et al. (2014) argue that mothers and fathers play differ- 

nt, yet complementary roles that strengthen or compensate for 

he effects of the other parent’s behavior. This research movement 

as resulted in a call for a family systems approach that features 

oth parents and their interconnectedness when studying parent- 

ng ( Cabrera & Volling, 2020 ; Schoppe-Sullivan, 2020 ). Accordingly, 

t is suggested that researchers should examine the same parenting 

onstructs for both parents while also exploring additive and inter- 

ctive effects of mothers’ and fathers’ parenting behaviors on child 

evelopment (e.g., cross-parental effects; Cabrera, Karberg, Malin 

 Aldoney, 2017 ; Cabrera & Volling, 2020 ). This study relies on an

bservational paradigm that assesses mother-child and father-child 

ynchrony in a playful setting to examine the stability of parent- 

ng behaviors as well as the interactive effect of both parents on 

hildren’s behavior problems, longitudinally and concurrently. 

https://doi.org/10.1016/j.ecresq.2021.04.009
http://www.ScienceDirect.com
http://www.elsevier.com/locate/ecresq
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ecresq.2021.04.009&domain=pdf
mailto:jbureau@uottawa.ca
https://doi.org/10.1016/j.ecresq.2021.04.009
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. Parental sensitivity and its measurement 

Attachment theory ( Bowlby, 1969 /1982) has had a profound 

nfluence on empirical research pertaining to parental behav- 

ors in early childhood. The development of a maternal sensitiv- 

ty scale by Ainsworth (1969 ; Ainsworth, Bell, & Stayton, 1974 ) 

arked the beginning of attachment researchers’ interest in spe- 

ific behaviors in mothers that promote a secure attachment 

n their infants. Attachment security is an important predictor 

f children’s behavior problems over time ( Fearon, Bakermans- 

ranenburg, van IJzendoorn, Lapsley & Roisman, 2010 ; Groh, Ro- 

sman, van IJzendoorn, Bakermans-Kranenburg & Fearon, 2012 ; 

roh et al., 2017 ). Ainsworth and her colleagues identified the fol- 

owing components of sensitivity: “Sensitivity requires being aware 

f and correctly interpreting the infant’s signals, and responding 

ppropriately and promptly. A mother also needs to follow through 

ith her responses, such as holding her infant long enough that 

e is comforted and does not immediately seek to be picked up 

gain after being set down” ( Ainsworth, Bell, & Stayton, 1974 p. 

29). The focus on comfort and reassurance of a distressed infant 

ecame a central component of the attachment field ( Nelson, 2012 ) 

nd corresponds to the concept of a parent who acts as a safe 

aven for their child. However, parental sensitivity also implies 

hat a parent should act as a secure base to support their child’s 

xploration. This concept has not been studied as extensively by 

ttachment researchers ( Waters & Cummings, 20 0 0 ). Moreover, a 

ocus on parental sensitivity in the context of distress at the fore- 

ront of all parenting behaviors leaves important questions unan- 

wered. For example, is parental sensitivity observed in contexts 

ther than distressing situations important for child development? 

o we expect to observe the same parental behaviors post-infancy, 

ven if older children seek physical contact and reassurance less 

requently? Moreover, do fathers show similar parenting behaviors 

o those of mothers, and if so, do these behaviors influence chil- 

ren’s behavior problems? In order to address some of these ques- 

ions, the current study uses a longitudinal design to examine var- 

ous dimensions of father- and mother-child interactions in a play- 

ul setting from the preschool years to middle childhood. 

. Assessing dyadic synchrony in the preschool years and in 

iddle childhood 

Researchers have observed that fathers become more directly 

nvolved in childrearing activities in the toddler years, and that 

hey are especially involved once their children reach the preschool 

ears ( Black et al., 1999 ; Brown et al., 2012 ; Lamb, 2004 ). Possible

xplanations for fathers’ enhanced involvement during this devel- 

pmental period include increased child mobility, the salience of 

layful interactions, greater exploration behavior, improved com- 

unication abilities, decreased dependency on caregivers to sat- 

sfy basic needs such as feeding, and resorbed stranger anxiety 

 Black et al., 1999 ). Mothers and fathers also continue to engage 

n childrearing in middle childhood. For example, both often as- 

ist with academic tasks ( Collins & Madsen, 2019 ). Whereas the 

reschool period is typically characterized by a push for auton- 

my and interactive play, middle childhood is also an important 

evelopmental period marked by the expansion of children’s social 

orld ( Kerns & Brumariu, 2016 ) and improvements in children’s 

etacognition and emotion regulation abilities ( Raikes & Thomp- 

on, 2005 ). As a result, children have mostly learned to regulate 

heir emotions and appear less aggressive during middle childhood 

 Tremblay et al., 2004 ). This allows for a more accurate distinc- 

ion of children that present behavior problems and those who 

o not. 

Preschool children, and even more so school-aged children, be- 

ome more skilled at participating in collaborative relationships 
168 
riented toward common goals (what Bowlby (1969 /1982) called 

goal-corrected partnerships”). As a result, it is less appropriate to 

ocus exclusively on parental sensitivity, as it does not take into 

ccount children’s contribution to the dyadic relationship. Indeed, 

reschool and school-aged children may also adapt their behavior 

o their parent’s priorities and goals. For example, a school-aged 

hild understands when their parent is preparing dinner and is not 

vailable to play with them immediately. In that case, the parent 

nd the child may negotiate a time when they could play together 

nd also allow the parent to finish preparing the meal. This is in 

tark contrast to the infancy period, during which parents are the 

nes who adapt to their child’s needs. 

Infant-centered perspectives on parenting often insist on the 

afe haven dimension of parenting (i.e., comfort and nurtu- 

ance; Ainsworth, Bell, & Stayton, 1974 ). However, in later de- 

elopmental periods, parents may also encourage their child to 

ace challenges and take risks ( Majdandzic, 2017 ; Paquette & Bi- 

ras, 2010 ), or even challenge them cognitively through humor 

nd sarcasm ( Atzaba-Poria, 2018 ; Menashe-Grinberg & Atzaba- 

oria, 2017 ). These parental responses may appear insensitive 

s they may momentarily destabilize children and upset them. 

rom an activation theory point of view (see Paquette, 2004 ), 

uch challenging behaviors performed by a warmth and sensi- 

ive parent would be a good example of secure base behaviors 

imed at promoting their child’s autonomy. Accordingly, we ar- 

ue that being able to challenge an older child while respect- 

ng their proximal zone of development is indicative of sensitiv- 

ty and requires a mutual trusting relationship from both dyadic 

artners. 

Therefore, it might be particularly useful to address the qual- 

ty of the parent-child relationship in the preschool and middle 

hildhood years through the concept of dyadic synchrony. Dyadic 

ynchrony refers to interactions between individuals that are mu- 

ually rewarding and well-timed ( Smith, 2010 ), which are attained 

y maintaining a shared focus of attention, showing temporal co- 

rdination, and demonstrating contingency between members of 

he dyad ( Harrist & Waugh, 2002 ). This construct differs from the 

oncept of parental sensitivity in important ways. The focus of 

yadic synchrony is on the coordination and communication of 

oth members of the dyad, rather than on the parental behav- 

ors in reaction to the child’s behaviors, as is the case for parental 

ensitivity. Dyadic synchrony includes parental sensitivity, as it has 

 great impact on the quality of the relationship, but it also in- 

ludes dimensions pertaining to the dyad itself and the quality of 

he partnership in general. For example, a parent may be sensi- 

ive to their child’s need but, for a reason unrelated to the par- 

nt, the child may be upset, pout, or refuse to cooperate in a task. 

n this case, even if the parent shows sensitivity, the dyad would 

xhibit low synchrony, marked with a mismatch in affect, lower 

ommunication, and more negativity in the interaction. In another 

ituation, such as a playful interaction, a dyad may show high syn- 

hrony, marked with great complicity, fun, and shared affect, even 

f the parent did not act as a safe haven because the child did not

xperience distress or need for comfort. This playful interaction be- 

ween the parent and child may not provide us information on the 

arent’s capacity to provide comfort and reassurance, but it pro- 

ides information as to the synchrony between the members of 

he dyad. 

Previous studies suggest that assessments of dyadic syn- 

hrony reveal more about the quality of parent-child relationships 

han assessments that are focused only on the parent ( Dubois- 

omtois, Cyr & Moss, 2011 ). In this study, our assessment of dyadic 

ynchrony includes these elements as well as other dimensions 

hat are parent-focused (e.g., respect for the child’s rhythm) and 

yad-focused (e.g., synchronized emotions, coordination, and ap- 

ropriate roles). 
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. The laughing task procedure 

Past studies on father-child attachment (e.g., Grossmann et al., 

002 ) suggest that traditional assessments of parental sensitivity 

ay not be well suited to fathers because of their focus on in- 

icators of comfort and nurturance in the parent’s behavior. As 

art of a research program exploring preschoolers’ attachment to 

heir fathers and mothers, Bureau and colleagues ( Bureau et al., 

014 ) created an observational paradigm that is 1) adapted to 

oth mothers’ and fathers’ interactive styles and 2) adapted to the 

reschool period. As part of the procedure, parents were asked 

o make their child laugh without using any toys. In this sense, 

he parents are essentially asked to bring the child to the verge 

f disorganization by exciting them and trying to make them 

augh while also monitoring children’s high emotional arousal. 

espite the simplicity of the Laughing Task, parents and chil- 

ren exhibited a great variety of dyadic behaviors during the 

ask ( Bureau et al., 2014 ). For example, some dyads were well- 

oordinated as they rapidly found a game that made them laugh 

e.g., chasing each other and tickling in dyads with younger chil- 

ren, or having a joke contest in dyads with older children), while 

ther dyads struggled to find an appropriate game that was funny 

nd enjoyable. In other cases, the child’s excitement became in- 

ense, and caused conflicts or minor injuries (e.g., tripping). Open 

ommunication and dyadic synchrony are thus crucial elements 

n preserving the quality of the relationship while accomplish- 

ng the Laughing Task. In addition, the absence of toys in the 

T procedure adds to the difficulty of and variability of behavior 

n the task. Indeed, results from two studies ( Abrams, Rifkin & 

esse, 2006 ; Madigan, Moran & Pederson, 2006 ) show that par- 

nts show a greater variety of behaviors in a play session with- 

ut toys, perhaps because toys are no longer the sole focus of the 

nteraction. 

In a first study exploring parent-child synchrony in the Laugh- 

ng Task procedure, Bureau et al. (2014) coded the Laughing 

ask interactions using a modification of an existing reliable cod- 

ng system validated for the preschool and early school years 

 Moss, Humber & Roberge, 1996 ). This coding system assesses 10 

imensions of parent-child synchrony. They observed that mother- 

hild dyads were more synchronous than father-child dyads on di- 

ensions pertaining to the quality of the relationship (e.g., ap- 

ropriate roles, synchronized emotions). Nonetheless, both parents 

ere similar in their effort s to manage the task (e.g., parental 

ffort to make children laugh). Bureau et al. (2014) speculated 

hat fathers’ effort s to make their child laugh may have been 

ore detrimental to the synchrony of the dyad, even if their ef- 

orts were not higher than those of mothers. This is coherent 

ith literature suggesting that fathers are more likely to desta- 

ilize and be more intrusive than mothers when they play with 

heir child ( Freeman, Newland & Coyl, 2010 ; Grossmann et al., 

002 ; Lewis & Lamb, 2003 ; Newland & Coyl, 2010 ). Although 

ureau et al. (2014) observed less synchrony in father-child dyads, 

heir results show that the lower dyadic synchrony predicted chil- 

ren’s attachment disorganization to both mothers and fathers. 

hey also found in different studies that both parents’ sensitiv- 

ty in the Laughing Task predicted children’s attachment security 

oward mothers and fathers, even after accounting for contextual 

actors (e.g., children’s temperament, parenting stress) and for the 

ther parent’s sensitivity levels ( Bureau et al., 2017 ; Deneault, Bu- 

eau, Yurkowski & Moss, 2020 ). These results have, however, been 

imited to cross-sectional associations in the preschool years with 

arent-child attachment. It is thus important to explore whether 

imensions of dyadic synchrony as assessed in the Laughing Task 

rocedure are stable over time, and whether they predict other 

utcomes, such as children’s behavior problems in other develop- 

ental periods. 
169 
. Long-Term stability of parent-child synchrony 

The long-term stability of dyadic synchrony and even parental 

ensitivity is a vastly understudied concept in developmental 

esearch. Moreover, few studies have examined these concepts 

n middle childhood, a developmental period that is frequently 

eglected by researchers. One study examined the stability of 

motional availability, a concept that is similar to synchrony 

 Easterbrooks, Bureau & Lyons-Ruth, 2012 ). Emotional availability 

s defined as the emotional dialog between a child and caregiver 

n which both partners are attuned and responsive to emotional in- 

eractions ( Emde, 1983 ). In their study, Easterbrook et al. (2012) as- 

essed maternal interaction behavior with their infants. When chil- 

ren were 7 years old, they observed these dyads again. Their re- 

ults show that mothers who are insensitive when interacting with 

heir 7-year-old child were more hostile during mother-child in- 

eractions at 12 months. Furthermore, other studies have shown 

hat mothers’ emotional availability is relatively stable across in- 

ancy and toddlerhood ( Bornstein, Gini, Putnick, Haynes, Painter, 

 Suwalsky, 2006a; Bornstein, Gini, Suwalsky, Putnick, & Haynes, 

006b ; Célia, Stack & Serbin, 2018 ). However, these studies were 

estricted to child interactions with mothers in a free play set- 

ing, sometimes even as part of a separation-reunion procedure. 

t is thus unknown whether these results apply to father-child 

yads and whether stability across developmental periods is ob- 

erved in an arousing context such as the Laughing Task proce- 

ure. On one hand, in line with activation theory and previous 

bservations on the prominence of playful interactions in father- 

hild interactions ( Craig, 2006 ; Kazura, 20 0 0 ), one may expect that

athers have established a “play style” early in their relationship 

ith their child that could be more robust to variation across time 

s it would be a central aspect of their relationship. On the other 

and, it is possible that a playful setting is more volatile and in- 

uenced by the current mood of the dyad and external factors 

uch as stress. Relatedly, past research on children ( Main, 1983 ) 

nd adults ( Treger, Sprecher & Erber, 2013 ) shows that experienc- 

ng stress inhibits laughing in a playful interaction. As stress varies 

reatly across time, it may contribute to lower stability of playful 

nteractions. 

. Parent-Child interactions and child behavior problems 

Children’s behavior problems are one of the correlates that 

ave been most often associated to the quality of parent-child re- 

ationships. Attachment researchers have explored the influence 

f mother-child attachment on children’s concurrent and long- 

erm socioemotional outcomes ( Fearon et al., 2010 ; Groh et al., 

012 ; Groh et al., 2017 ). However, most studies neglect to exam- 

ne father-child relationships, despite theoretical and empirical ev- 

dence of their importance in the prediction of children’s behav- 

or problems. Indeed, recent studies across developmental periods 

how that the father-child relationships play a unique role in pre- 

icting children’s behavior problems (e.g. Boldt, Kochanska, Yoon & 

ordling, 2014 ; Bureau et al., 2017 ; Kochanska & Kim, 2013 ). 

In addition to studying the unique contribution of father-child 

nd mother-child relationships to children’s social emotional adap- 

ation, it is also important to explore their potential joint ef- 

ect on child development. Dagan and Sagi-Schwartz (2018) re- 

ently introduced an integrative attachment model, which posits 

hat the network of mother-child and father-child attachment re- 

ationships may be more predictive of child outcomes than ei- 

her parent-child attachment relationship taken in isolation from 

he other. This model was designed to guide the exploration of 

ultiple attachment relationships. It may be also be an informa- 

ive model when applied to other aspects of parent-child rela- 

ionships, such as dyadic synchrony. For example, one may won- 
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er what happens when a child develops synchrony with only 

ne of their parents. In addition, consistent with Dagan and Sagi- 

chwartz’s (2018) model, one may wonder if children who de- 

elop synchrony with both parents present better developmen- 

al outcomes. Such investigations align with a family systems ap- 

roach to the study of father-child relationships ( Cabrera, Fitzger- 

ld, Bradley & Roggman, 2014 ; Cowan & Cowan, 2019 ), which 

eems it necessary to consider the extent to which parents in- 

uence one another in order to understand family dynamics. In 

ine with these interactive models, results by > Bureau, Daneault & 

urkowski (2020) revealed that preschool father-child attachment 

nsecurity was more strongly associated with higher externaliz- 

ng symptoms, higher hyperactivity, and opposition-defiance scores 

n middle childhood, when the child was also insecurely attached 

o the mother. This pattern of results is similar to that found 

y ( Verschueren and Marcoen, 1999 ), which showed that children 

ho hold insecure attachment representations toward both parents 

ave more anxious-withdrawn behaviors and poorer school adjust- 

ent than children who hold secure attachment representations 

oward both parents. These results are coherent with Dagan and 

agi-Schwartz (2018) additive hypothesis whereby secure attach- 

ent relationships to both parents predict better outcomes than 

ther combinations (i.e., insecure to both parents, secure to one 

arent and insecure to the other). It is, however, unknown whether 

 similar additive model may apply to the assessment of dyadic 

ynchrony with both parents, rather than the assessment of child 

ttachment security to both parents. 

. Objectives and hypotheses 

.1. Objective 1: Father- and Mother-Child dyadic synchrony in 

iddle childhood 

A first objective of this study is to compare components of chil- 

ren’s dyadic synchrony with mothers and fathers in middle child- 

ood. The coding system used to assess the Laughing Task pro- 

edure includes 10 scales reflecting various components of dyadic 

ynchrony. Based on observations in the preschool years using the 

ame coding system in the Laughing Task procedure ( Bureau et al., 

014 ), we hypothesized that dimensions pertaining to the quality 

f the relationship (e.g., appropriate roles, synchronized emotions, 

arental sensitivity) will result in lower ratings for father-child 

yads compared to mother-child dyads, while dimensions pertain- 

ng to parental efforts to manage the task (parental effort to make 

hildren laugh) will be similar across parents. 

.2. Objective 2: longitudinal stability of dyadic synchrony 

A second goal of the study is to examine the stability in dyadic 

ynchrony from the preschool years to middle childhood for both 

arents. In accordance with Easterbrook’s study (2012) , we ex- 

ected dyadic synchrony to remain moderately stable between the 

reschool and middle childhood periods. However, the 10 scales 

ssessing dyadic synchrony in the Laughing Task procedure have 

ot been examined in a longitudinal design before, preventing us 

rom making specific predictions for each scale. It is possible that 

ome scales will show stability while others will not, given that 

he behavioral demonstration of some concepts (e.g., intimacy, ap- 

ropriate roles) may change across developmental periods. 

.3. Objective 3: Association between dyadic synchrony and child 

ehavior problems 

Our third objective is to examine the longitudinal and con- 

urrent association between dyadic synchrony and children’s be- 

avior problems in middle childhood. In line with an integrative 
170 
odel ( Dagan & Sagi-Schwartz, 2018 ) and recent empirical re- 

ults concerning children’s behavior problems in middle childhood 

 Bureau et al., 2020 ; Kochanska & Kim, 2013 ), we hypothesized 

hat higher father-child and mother-child dyadic synchrony may ei- 

her predict less behavior problems in an additive fashion, or that 

igh dyadic synchrony with one parent may be buffer against the 

nfluence of low dyadic synchrony with the other parent. 

. Method 

.1. Participants 

.1.1. Time 1 (Preschool period) 

The initial sample comprised 144 children ( M = 46.89 months, 

D = 8.77; 83 girls) who completed the Laughing Task procedure 

ith each parent. We recruited all participants from a low sociode- 

ographic risk population in a large Eastern Canadian city through 

adio, newspapers, and online advertisements between 2009 and 

013. Children aged between 3 and 5 years old and living with 

oth parents were eligible to participate. Non-biological parents 

onsidered to be a parental figure were eligible to participate if 

hey had been living with the child for a minimum of 2 years. 

he sample includes two non-biological parents (an adoptive fa- 

her and a step-father). No same-sex families chose to participate 

n the study. 

Families were English-speaking (79.2%) and French-speaking 

20.8%), with a majority of mothers who identified as Caucasian 

84.7%). The rest identified as Asian (6.3%), Middle Eastern (4.2%), 

lack (3.5%), and First Nations (1.4%). Most fathers also iden- 

ified as Caucasian (84.7%), whereas others identified as Asian 

7.6%), Middle Eastern (4.2%), Black (2.1%), First Nations (0.7%), and 

atino (0.7%). Most families were not at socioeconomic risk, with 

nly 20.1% reporting a gross annual household income lower than 

75,0 0 0. Furthermore, 71.1% of mothers and 63.9% of fathers re- 

orted completing a university degree. These characteristics are 

epresentative of the region’s population (Statistics Canada, 2017). 

.1.2. Time 2 (Middle childhood) 

Of the 144 families that participated in both laboratory visits 

t Time 1, 76 children ( M age = 8.37 years, SD = 0.89; 43 girls)

articipated with both parents in the second phase of the study, 

hich took place approximately 5 years later. A total of 68 fam- 

lies were lost to attrition at Time 2, for the following reasons: 

amilies had moved away and could not complete in-person as- 

essments, families were separated and one parent chose to not 

articipate, or families were unavailable to participate or unreach- 

ble. Our attrition rate of 47% is within standards given the sig- 

ificant time gap of 5 years between each part of the study, the 

igh work mobility in the region with many parents having mili- 

ary or foreign affairs occupations, and the need for both parents 

o participate in order to be included in the current sample. Com- 

ared to families who only participated in Time 1, families who 

articipated in both Time 1 and Time 2 did not differ on sig- 

ificant demographic variables, such as child age, t (142) = 1.66, 

.s., child gender, χ2 ( n = 144) = 0.01, n.s., annual household in- 

ome, t (142) = 0.16, n.s., language spoken, χ2 (144) = 0.45, n.s., 

aternal ethnicity, χ2 (144) = 1.49, n.s., and paternal ethnicity, 
2 (144) = 4.85, n.s. We found no differences on any of the playful 

imensions at Time 1 between the two groups. For the purpose of 

his study, only families who participated in Time 2 were included. 

At Time 2, most families were not at socioeconomic risk, as the 

ajority (85.9%) reported a gross annual income above $75,0 0 0. 

dditionally, a majority of both fathers (68.2%) and mothers (85%) 

ad completed a university degree. Most fathers (84.7%) and moth- 

rs (82.4%) identified as Caucasian. These characteristics are repre- 

entative of the region’s population (Statistics Canada, 2017). 
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.2. Procedure 

At Time 1, father-child and mother-child dyads participated in 

ndependent 2-hour video-recorded sessions at the laboratory (the 

rder of visits counterbalanced). There was a 6-month time-lapse 

etween each session. All procedures were conducted indepen- 

ently for each parent. 

After receiving parental consent and child assent, parent-child 

yads completed the Laughing Task procedure (LT procedure; 

ureau et al., 2014 ), a semi-structured validated task to evaluate 

arent-child dyadic synchrony in a playful setting. During this task, 

e asked parents to make their child laugh without using any toys 

or 2 minutes. After the task, children and parents completed ac- 

ivities together or with a research assistant. The parents answered 

arious questionnaires, including on their sociodemographic infor- 

ation. Following their participation, parents received monetary 

ompensation and children received a toy. 

At Time 2, which took place five years after Time 1, parent-child 

yads participated in independent 2-hour video recorded sessions. 

isits were scheduled in a counterbalanced order and took place 

–3 months apart from one another. After providing consent, dyads 

ompleted the Laughing Task procedure. Before their visit to the 

ab, parents completed online questionnaires, including a sociode- 

ographic questionnaire and the Strengths and Difficulties Ques- 

ionnaire (SDQ; Goodman, 1997 ). Parents received monetary com- 

ensation for their participation and children received a toy. All 

rocedures and measures used at Time 1 and Time 2 were ap- 

roved by the institution’s Research Ethics Board. 

.3. Instruments 

.3.1. Playful interactions 

Coders assessed video recordings of father-child and mother- 

hild Laughing Task procedure interactions at Time 1 and Time 2 

sing a modified version of the parent child interaction scale for 

he preschool and school age periods ( Moss et al., 1996 ). The orig-

nal scales have been used to distinguish patterns of interactions 

etween 3 and 7-year-old children and their mothers with differ- 

nt attachment classifications ( Moss, Bureau, Cyr, Mongeau & St- 

aurent, 2004 ). In a previous study, Bureau et al. (2014) adapted 

nd validated the coding system for use with the Laughing Task 

rocedure. The adapted coding system comprises 10 scales which 

re scored on a 1–4 scale (0.5 intervals were possible). The en- 

ire interaction received one score for each dimension. A “1 ′′ on 

he scales represented the lowest possible score on the scale and 

emonstrated the absence of the dimension’s characteristic. A “4 ′′ 
epresented the highest possible score and was the most optimal 

uality of the dimension’s characteristic. The scales are the fol- 

owing: Appropriate roles (from a pattern of role reversal to ap- 

ropriate parent-child role assumption), Parental sensitivity (from 

n intrusive or ignoring response style to parental attunement to 

hild’s needs), Synchronized Emotions (from a marked gap in af- 

ect expression to a shared expression of either positive and neg- 

tive affective states), Relaxation (from a tense, anxious climate to 

 calm, comfortable interaction), Pleasure (from displeasure to sus- 

ained warmth and obvious pleasure), Intimacy (from distant inter- 

ctions marked with resistance to physical contact to a comfortable 

nteraction in which partners accept physical intimacy), Appropri- 

te Parental Effort (from passivity to considerable parental effort 

eployed by the parent to make their child laugh), Parent respect 

or child’s rhythm (from parental intrusiveness in the playful inter- 

ction to the parent following child’s rhythm) and Attention cen- 

ered on dyad (from partners being distracted by the physical envi- 

onment to a focus on each other). The last scale, overall coordina- 

ion (from poor quality, i.e., indifferent or conflictual, to generally 

igh quality, i.e., responsive and harmonious) is conceived as a to- 
171 
al score indicative of overall quality of the interaction (Moss et al., 

004) . 

Time 1. Four coders assessed the Laughing Task procedure in- 

eractions at Time 1. They were blind to other study variables and 

o the other parent’s ratings. Inter-rater reliability (Pearson’s intra- 

lass correlations; rICC ) for each dimension was calculated for 60 

ideos, which represented 21% of the total samples of mothers 

 n = 30] and fathers [ n = 30]. All of the scales demonstrated good to

xcellent interrater reliability, with rICC ranging between 0.63 and 

.92 (see Bureau et al., 2014 ). Coders reviewed all disagreements, 

or the entire sample, until they reached a consensus. 

Time 2. Three different coders, who were not involved in cod- 

ng Time 1, assessed the Laughing Task procedure interactions at 

ime 2. Coders were blind to other study variables and to the 

ther parents’ ratings. Inter-rater reliability ( rICC ) for each dimen- 

ion was calculated for 44 videos, which represented 29% of the to- 

al samples of mothers [ n = 22] and fathers [ n = 22]. All of the scales

emonstrated good to excellent interrater reliability: Appropriate 

oles ( rICC = 0.91 for mothers and rICC = 0.90 for fathers), Parental 

ensitivity ( rICC = 0.85 for mothers and rICC = 0.70 for fathers), 

ynchronized Emotions ( rICC = 0.87 for mothers and rICC = 0.84 

or fathers), Relaxation ( rICC = 0.84 for mothers and rICC = 0.81 

or fathers), Joy ( rICC = 0.82 for mothers and rICC = 0.76 for fa-

her), Intimacy ( rICC = 0.88 for mothers and rICC = 0.87 for fa- 

hers), Parental effort ( rICC = 0.84 for mothers and rICC = 0.86 

or fathers), Respect for the child’s rhythm ( rICC = 0.73 for moth- 

rs and rICC = 0.79 for fathers), Attention centered on the dyad 

 rICC = 0.84 for mothers and rICC = 0.79 for fathers), and Co- 

rdination ( rICC = 0.86 for mothers and rICC = 0.77 for fathers). 

oders discussed any disagreements, for the entire sample, until 

hey reached a consensus. 

.3.2. Child behavior problems 

Fathers and mothers completed the Strengths and Difficulties 

uestionnaire (SDQ; Goodman, 1997 ), a brief behavioral screen- 

ng questionnaire for children aged 3–16 years old, to assess 

heir child’s behavior problems. The SDQ has 25 items and yields 

ve subscales (emotional symptoms, conduct problems, hyperac- 

ivity/inattention, peer relationship problems, and prosocial behav- 

ors) and a total behavior problems score. The SDQ has good psy- 

hometric properties ( Goodman & Scott, 1999 ; Stone, Otten, Engels, 

ermulst & Janssens, 2010 ). The validity of the SDQ is supported by 

ts strong association with the Child Behavior Check List ( Goodman 

 Scott, 1999 ; Stone et al., 2010 ). In order to reduce the number of

nalyses performed in the study and to decrease the bias of per- 

eptions for one parent over the other, we used an average score of 

athers’ and mothers’ ratings on the total score ( α = 0.81). Fathers’ 

nd mothers’ reports of total behavior problems were strongly cor- 

elated ( r = 0.75, p < 0.01), further supporting the aggregation of 

arents’ ratings. 

.3.3. Sociodemographic information 

At Time 1, the parent who participated in the first laboratory 

isit completed a sociodemographic questionnaire for the family. 

t Time 2, both parents filled out a sociodemographic question- 

aire independently. Information collected (i.e., children’s age, chil- 

ren’s gender, and the family’s gross annual income) was consid- 

red as potential covariates. 

. Results 

.1. Analytical plan 

Analyses were conducting with families who provided data at 

ime 2. Before conducting main analyses, we assessed the normal- 

ty of the study variables and patterns of missing values. Descrip- 
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Table 1 

Descriptive Statistics for study variables and comparisons at Time 1 and Time 2 

Father-child interactions Mother-child interactions Time 2 comparisons a 

Variables Time 1 Time 2 Time 1 Time 2 Mean difference b Correlations c 

Mean SD Mean SD Mean SD Mean SD 

1. Appropriate roles 2.94 0.86 2.77 0.59 2.98 0.79 2.84 0.77 0.66 0.22 

2. Sensitivity 3.17 0.61 3.06 0.53 3.17 0.74 3.13 0.63 0.72 0.08 

3. Synchronized emotions 3.15 0.49 3.19 0.63 3.18 0.74 3.20 0.70 0.15 0.37 ∗∗

4. Relaxation 3.08 0.60 3.05 0.63 3.05 0.71 3.18 0.73 1.39 0.27 ∗

5. Pleasure 2.89 0.67 3.07 0.57 2.97 0.80 3.18 0.73 1.11 0.11 

6. Intimacy 3.19 0.76 3.30 0.65 3.19 0.74 3.32 0.65 0.20 0.14 

7. Parental effort 2.94 0.83 2.99 0.73 2.97 0.85 3.17 0.78 1.39 −0.08 

8. Respect child’s rhythm 3.10 0.78 3.35 0.59 3.14 0.81 3.44 0.63 3.01 0.25 ∗

9. Attention on dyad 2.82 0.91 3.45 0.61 2.98 0.89 3.57 0.66 1.25 0.17 

10. Coordination 2.91 0.61 3.03 0.56 2.98 0.69 3.14 0.70 1.27 0.18 

Child behavior problems – Time 2 

Mean SD 

Behavior problems 9.06 5.29 

∗ p < 0.05, 
∗∗ p < 0.01 
a Comparisons between mother-child and father-child scores at Time 2 
b t -tests comparison, at the exception of “respect for child’s rhythm”, which is a F value 
c bivariate Pearson correlation at the exception of “respect for child’s rhythm”, which is a partial correlation controlling for family income. SD = standard deviation 
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ive statistics for the study variables are presented in Table 1 . We 

lso explored the potential covariate effect of sociodemographic 

ariables (i.e., child age [Time 1 & 2], child gender, family income 

Time 1 & 2], and order of lab visits [Time 1 & 2]. We performed

 series of t -tests in order to explore the first objective (i.e., com- 

aring the 10 playful dimensions across parents). For the second 

bjective, a series of correlations were used to explore the asso- 

iations between each playful dimension at Time 1 and Time 2 

ndependently for mother-child and father-child dyads. To exam- 

ne the third objective, we investigated the link between the co- 

rdination scale and children’s total behavior problems. We tested 

wo regression models in which predictors were mother-child co- 

rdination, father-child coordination, and their interaction; gender 

as a covariate. We chose to explore the coordination score as it 

s conceived as an indicator of the overall quality of interaction, 

hereby reducing the number of analyses performed. The first re- 

ression model examined longitudinal associations. The second re- 

ression model examined concurrent associations in middle child- 

ood, while controlling for coordination in the preschool years. 

e further examined the significant interaction effect between 

other-child and father-child coordination scores using (Aiken & 

est, 1991) recommendations. We probed the interaction effect at 

1 SD , mean, and + 1 SD of one of the parent’s coordination scores.

e considered two regression models: 1) mother-child coordina- 

ion as a moderator in the relation between father-child coordina- 

ion and total behavior problems; 2) father-child coordination as a 

oderator in the relation between mother-child coordination and 

otal behavior problems. The magnitude of effect sizes was inter- 

reted based on ( Cohen, 1988 ) descriptive labels. 

.2. Preliminary analyses 

.2.1 Outliers and missing data 

We did not identify any univariate or multivariate outliers in 

he current study. We identified only one missing variable for a 

layful interaction assessment at Time 1 due to technological is- 

ues, and two participants did not return their SDQ questionnaires 

t Time 2. 

.2.2 Potential control variables 

Prior to the main analyses, we explored the potential effects 

f sociodemographic variables (i.e. child age, child gender, family 

ncome, and visit order) on study variables at both Times 1 and 
172 
. At Time 1, analyses revealed significant associations between 

hild gender and attention on the dyad with in mother-child, 

 (74) = −2.09, p = 0.04, and father-child dyads, t (73) = −2.30, 

 = 0.03. In both cases, the attention was more centered on the 

yad if the participating child was a girl (with mother: M = 3.16, 

D = 0.82; with father: M = 3.02, SD = 0.75) than a boy (with

other: M = 2.74, SD = 0.93; with father: M = 2.55, SD = 1.05).

hild age at Time 1 was also positively associated with attention 

entered on the dyad in father-child dyads, r = 0.31, p = 0.006. 

astly, family income at Time 1 was significantly and positively 

ssociated with effort deployed by mothers in the interaction, 

 = 0.28, p = 0.016, and intimacy observed in father-child dyads, 

 = 0.28, p = 0.014. 

At Time 2, family income was negatively associated with moth- 

rs’ respect for the child’s rhythm, r = −0.24, p = 0.04. There were 

o other significant associations with the dyadic synchrony scales 

r the order of visits. In addition, child gender was significantly as- 

ociated with total behavior problems, t (72) = 2.33, p = 0.02. Boys 

 M = 10.66, SD = 5.88) showed more behavior problems than girls 

 M = 7.85, SD = 4.49). In the main analyses, we have controlled for

he significant covariates when the related study variables are in- 

luded in the analysis. 

.3. Main analyses 

.3.1. Objective 1: Father- and Mother-Child dyadic synchrony in 

iddle childhood 

We performed a series of paired-sample t -tests to compare chil- 

ren’s interactions with their mother and father on nine of the 

layful interaction dimensions at Time 2. The 10th dimension (re- 

pect for the child’s rhythm) was explored using a repeated mea- 

ure Ancova to control for family income. The objective of these 

nalyses was to explore whether father-child scores were lower 

han mother-child scores on scales pertaining to the quality of in- 

eraction, as was previously found in the preschool period. These 

nalyses revealed no significant differences between mother-child 

nd father-child interactions on any of the 10 dimensions. Scales 

ertaining to both the quality of the relationship and parental ef- 

orts to manage the task were thus similar across parents. In ad- 

ition, children’s synchronized emotions with mother and father 

ere significantly correlated, r = 0.37, p = 0.001, as well as relax- 

tion with mother and father, r = 0.27, p = 0.02, and mothers’ and 

athers’ respect for the child’s rhythm, r = 0.25, p = 0.03. 
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Table 2 

Correlations between dimensions of synchrony in parent-child interactions at Time 1 and Time 2 

Time 2 – Father-child 

Time 1 – Father-child 1 2 3 4 5 6 7 8 e 9 10 

1. Appropriate roles 0.11 0.25 ∗ 0.11 0.15 0.26 ∗ 0.29 ∗ 0.26 ∗ 0.33 ∗∗ 0.20 t 0.26 ∗

2. Sensitivity 0.01 0.34 ∗∗ 0.14 0.14 0.15 0.24 ∗ 0.12 0.38 ∗∗ 0.05 0.27 ∗

3. Synchronized emotions −0.05 0.19 0.16 0.06 0.11 0.17 −0.01 0.29 ∗ 0.06 0.10 

4. Relaxation 0.01 0.24 ∗ 0.13 0.10 0.13 0.18 0.06 0.24 ∗ 0.14 0.15 

5. Pleasure 0.14 0.13 0.06 0.08 0.23 ∗ 0.31 ∗∗ 0.31 ∗∗ 0.19 0.24 ∗ 0.26 ∗

6. Intimacy a 0.11 0.25 ∗ 0.09 0.09 0.16 0.34 ∗∗ 0.21 t 0.16 0.15 0.29 ∗

7. Parental effort 0.01 0.18 0.13 0.16 0.25 ∗ 0.28 ∗ 0.29 ∗ 0.15 0.24 ∗ 0.32 ∗∗

8. Respect for child’s rhythm 0.14 0.26 ∗ 0.19 0.13 0.16 0.23 0.04 0.41 ∗∗ 0.10 0.24 ∗

9. Attention on dyad b 0.18 0.17 0.21 t 0.29 ∗ 0.35 ∗∗ 0.32 ∗∗ 0.32 ∗∗ 0.07 0.27 ∗ 0.36 ∗∗

10. Coordination 0.15 0.31 ∗∗ 0.12 0.16 0.22 0.27 ∗ 0.20 0.29 ∗ 0.22 t 0.36 ∗∗

Time 2 – Mother-child 

Time 1 – Mother-child 1 2 3 4 5 6 7 8 9 10 

1. Appropriate roles 0.16 0.15 0.08 0.01 0.02 0.14 0.28 ∗ −0.01 0.18 0.11 

2. Sensitivity 0.16 0.09 0.09 0.04 0.02 0.14 0.16 0.01 0.25 ∗ 0.11 

3. Synchronized emotions 0.10 0.02 0.04 −0.01 −0.02 0.09 0.13 −0.03 0.16 0.03 

4. Relaxation 0.10 0.10 −0.01 −0.04 −0.08 0.08 0.12 −0.02 0.02 0.01 

5. Pleasure 0.11 0.03 0.09 −0.03 0.01 0.06 0.15 −0.10 0.19 t 0.07 

6. Intimacy 0.01 0.01 0.04 −0.02 0.02 0.03 0.01 −0.08 0.10 0.01 

7. Parental effort c 0.02 −0.04 −0.12 −0.14 −0.12 −0.08 0.14 −0.34 ∗∗ −0.01 −0.08 

8. Respect for child’s rhythm 0.07 0.06 0.11 0.03 0.04 0.10 0.06 0.04 0.14 0.05 

9. Attention on dyad d −0.23 ∗ −0.15 −0.19 −0.15 −0.13 −0.20 t −0.08 −0.26 ∗ −0.10 −0.18 

10. Coordination 0.10 0.02 0.03 −0.04 −0.04 0.07 0.12 −0.08 0.14 0.02 

Bold values represent the correspondence within the same dimension at Time 1 and Time 2. 
∗ p < 0.05, 
∗∗ p < 0.01 
a controlling for family income 
b controlling for child gender and age 
c controlling for family income 
d controlling for child gender 
e controlling for family income 
t p < 0.10 
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.3.2.Objective 2: Longitudinal dyadic synchrony 

We first examined whether there were significant mean- 

evel differences over time in parents’ scores on each scale (see 

able 1 for mean scores at both time points). A series of t -test 

nalyses revealed that most dimensions presented similar levels 

t both Time 1 and Time 2. Two dimensions presented significant 

ean differences across time for mothers and fathers: respect for 

hild’s rhythm and attention centered on the dyad. Scores on both 

imensions significantly increased over time in father-child dyads 

respect: t (75) = 2.88, p = 0.01; attention: t (75) = 5.66, p < 

.001) and mother-child dyads (respect: t (75) = 2.62, p = 0.01; 

ttention: t (75) = 4.43, p < 0.001). 

Correlation analyses were used to examine the stability of 

yadic synchrony dimensions from Time 1 to Time 2 (see Table 2 ). 

hese analyses revealed significant stability for 7 of the 10 di- 

ensions of father-child synchrony: paternal sensitivity, r = 0.34, 

 = .003, pleasure, r = 0.23, p = 0.05, intimacy, r partial = 0.34,

 = 0.003; controlling for family income - Time 1, paternal ef- 

ort, r = 0.29, p = 0.01, respect for the child’s rhythm, r = 0.41,

 = 0.001, attention centered on the dyad, r = 0.27, p = 0.02, and

verall coordination, r = 0.36, p = 0.001. However, there was no 

ignificant stability for dimensions of mother-child synchrony be- 

ween Time 1 and Time 2, meaning that dimensions pertaining to 

he quality of the relationship and to mother’s effort did not show 

tability across time. 

In order to further explore these differences in the stability of 

yadic synchrony between father-child and mother-child dyads, we 

an tests of difference in correlations (Steiger, 1980). The anal- 

ses revealed significant differences between stability in father- 

hild and mother-child dyads for the following dimensions, which 

ere related to the quality of the relationship: intimacy, z = 1.96, 

 = 0.05, respect for the child’s rhythm, z = 2.39, p = 0.02, atten-

ion centered on the dyad, z = 2.28, p = 0.02, and coordination, 
173 
 = 2.16, p = 0.03. For all of these dimensions, father-child syn- 

hrony was more stable than mother-child synchrony. 

Although our main objective was to explore the stability of 

yadic synchrony dimensions from preschool to middle child- 

ood, there were other meaningful associations between dimen- 

ions across time, especially for father-child dyads (see Table 2 ). 

or example, overall coordination at Time 2 was associated with all 

ime 1 dimensions, except synchronized emotion and relaxation. 

.3.3. Objective 3: Association between dyadic synchrony and child 

ehavior problems 

The last objective was to explore whether father-child and 

other-child coordination in the Laughing Task procedure pre- 

icted children’s behavior problems. In the first regression model, 

e examined if mother-child and father-child coordination and the 

nteraction at Time 1 predicted behavior problems at Time 2. Child 

ender was a covariate in the regression model. The regression 

odel was not significant, R 2 = 0.09, ns . Results showed that nei- 

her individual parent-child coordination scores (father-child coor- 

ination: β = 0.03, p = 0.79; mother-child coordination: β = 0.01, 

 = 0.95) nor their interaction, β = 0.08, p = 0.49, predicted chil- 

ren behavior problems scores. Gender was a significant predictor, 

= −0.25, p < 0.01. 

In the second regression model, we examined if coordination 

ith mother and father and their interaction at Time 2 concur- 

ently associated with children’s behavior problems at Time 2. The 

egression model controlled for child gender and for coordination 

cores at Time 1. The regression model was significant, R 2 = 0.21, 

 < 0.01. Results showed that individual parent-child coordination 

cores at Time 2 did not predict children behavior problems scores 

father-child coordination: β = −0.05, p = 0.97; mother-child coor- 

ination: β = −0.07, p = 0.54). However, the interaction between 

ather-child and mother-child coordination at Time 2 was signifi- 
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Fig. 1. The significant interaction effect between father-child and mother-child coordination at Time 2 as predictors of children’s behavior problems at Time 2. 
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ant, β = 0.36, p = 0.002, as was gender, β = −0.31, p < 0.01. The

ime 1 variables were not significant (father-child coordination: 

= 0.07, p = 0.54; mother-child coordination: β = 0.01, p = 0.92; 

nteraction: β = 0.16, p = 0.17). 

We probed the significant interaction effect using father-child 

oordination as a predictor of behavior problems, with mother- 

hild attachment treated as the moderator (see Fig. 1 ). At a value 

f + 1 SD above the mean (equivalent to a coordination score of 

.84) on the mother-child coordination scale, the relation between 

ather-child coordination and behavior problems was not signifi- 

ant, β = 0.13, p = 0.27. This association was also not significant 

t mean levels of mother-child coordination (coordination value 

f 3.14; β = −0.07, p = 0.54). However, there was a significant 

egative association (intermediate effect size) between father-child 

oordination and behavior problems when mother-child coordina- 

ion was −1 SD below the mean (equivalent of a coordination 

core of 2.44; β = −0.39, p = 0.001). This pattern of results re- 

ained the same when mother-child coordination was the predic- 

or, and father-child coordination the moderator. This result shows 

hat children presented higher behavior problems when dyadic co- 

rdination was low with both parents. Nonetheless, having coordi- 

ated interactions with one parent can buffer the influence of un- 

oordinated interactions with the other parent. This buffering ef- 

ect is present regardless of parents’ gender. 

0. Discussion 

The present study aimed to explore the associations between 

ather-child and mother-child dyadic synchrony using a longitudi- 

al design spanning from the preschool period to middle child- 

ood. The study also sought to examine whether dyadic syn- 

hrony predicted concurrent assessments of behavior problems. 

hese aims allowed for further insight into father-child relation- 

hips and their role in fostering positive child development in de- 

elopmental periods after infancy. Our first hypothesis was that, 

n middle childhood, father-child dyads would present less dyadic 

ynchrony than mother-child dyads, but that parents would deploy 

omparable effort s to manage the task. Results did not provide ev- 

dence supporting the hypothesis related to the scales indicative 

f dyadic synchrony. Instead, the results showed no significant dif- 

erences between parents for any of the dyadic synchrony dimen- 

ions. These results lie in contrast with Bureau et al. (2014) study, 
174 
hich showed that, during the preschool period, mothers tend to 

chieve greater synchrony with their child. However, the fact that 

oth fathers and mothers deploy similar effort s to engage their 

hild in a playful context is coherent with previous results found 

y Bureau et al. (2014) in the preschool period. 

It is possible that these contrasting findings on dyadic syn- 

hrony represent changes between developmental periods. When 

hildren are younger, there are theoretical and empirical reasons 

o expect mothers to display more warm, responsive, and care- 

iving behaviors during early childhood ( Paquette, 2004 ). However, 

hildren’s needs change over time, along with their desire for in- 

reased autonomy. This results in a more equal partnership be- 

ween members of the dyad in middle childhood, even in a playful 

ontext (e.g., children impose their agenda or make suggestions for 

ames instead of waiting for the parent’s initiative). Under these 

onditions, the gap of nurturing behaviors between fathers and 

others may be smaller. 

Furthermore, the greater similarity in dyadic synchrony be- 

ween dyads may be a function of the playful interaction itself. In 

iddle childhood, there are less physical interactions (e.g., running 

round, chasing one another, and jumping) than in the preschool 

eriod. With less physical interactions, children are less likely to 

all, trip, or even suffer minor injuries. The parents may thus have 

ewer opportunities to express comforting and nurturing behav- 

ors towards their child, which results in a lesser discrepancy be- 

ween fathers’ and mothers’ behaviors. Despite this possible expla- 

ation, it is worth noting that we only observed associations across 

other-child and father-child dyads on the dimensions of synchro- 

ized emotions, relaxation, and respect for the child’s rhythm. 

The three dimensions showing significant associations seem in- 

icative of the general mood of the dyad. For example, if both par- 

nt and child are relaxed and comfortable when interacting with 

ach other, they are likely to show smooth interactions, share pos- 

tive emotions, and respect each other’s initiatives. It is possible 

hat this absence of tension is more reflective of a positive family 

ynamic in general as opposed to dimensions that are more spe- 

ific to each parent such as appropriate roles or parental sensitiv- 

ty. 

Our second hypothesis was that dyadic synchrony would re- 

ain stable across the preschool period and middle childhood. Re- 

ults provided partial support for this hypothesis, as multiple di- 

ensions of father-child synchrony were stable over time. How- 
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ver, in contrast to Easterbrook’s study (2012) and other research 

hat found stability over time in mothers’ emotional availability 

 Bornstein et al., 2006a ; Bornstein et al., 2006b ; Célia et al., 2018 ),

other-child dyadic synchrony dimensions on this task were not 

table. Possible explanations for these diverging findings may lie 

n the way that mother-child dyads approach the LT procedure at 

ime 1 and Time 2. As previously discussed, it was not rare for 

arents, particularly mothers, in our sample to offer comfort and 

motional reassurance to their child at Time 1, either because the 

hild fell or seemed uncomfortable with the task or the new en- 

ironment (see Bureau et al., 2014 ). In contrast, playful interac- 

ions with a child aged between 7 and 11 years were marked by 

easing, challenging, and even sarcasm from both mothers and fa- 

hers. Playful interactions in middle childhood thus provide a con- 

ext for observing dyads when they are playing and having fun, 

ut they do not necessarily provide a context to address emotions 

r provide reassurance. In accordance with previous results from 

ureau et al. (2014) , it is possible that mothers showed greater 

hanges in their behavior from the preschool to middle childhood 

n the Laughing Task procedure, with a significant decrease of nur- 

uring and comforting behaviors and an increase of teasing and 

hallenging behaviors. This change would be developmentally ap- 

ropriate for children’s age. Fathers, in comparison, may have al- 

eady established a “play style” characterized with more teasing 

nd challenging behaviors in the preschool years, and may be more 

ikely to maintain it over time. This would thereby result in greater 

tability for father-child interactions compared to mother-child in- 

eractions. 

In accordance with the idea that fathers may show similar 

ehaviors in the preschool and middle childhood periods, we 

bserved significant stability in synchrony dimensions pertain- 

ng specifically to fathers’ behaviors. Indeed, parental sensitivity, 

arental effort, and parental respect for the child’s rhythm were 

ll stable over time. This provides support to the idea that, de- 

pite the change in developmental period, fathers do not change 

heir behavioral style in a playful setting considerably. Is it pos- 

ible that fathers already have more experience making children 

augh in the preschool years, thereby resulting in a more estab- 

ished set of behaviors that is maintained over time? Moreover, 

ther dimensions pertaining to the intimacy and communication 

etween partners (i.e., intimacy, attention on dyad, and coordina- 

ion) were also stable over time in father-child dyads. This may 

gain reflect that these dyads have established their playful part- 

ership style for a longer time, thereby resulting in more stability 

n their interactional patterns. Further research is required to an- 

wer this question. 

In contrast, the general pattern observed in father-child dyads 

uggest that the relaxation and emotion sharing dimensions may 

e more related to the “mood” of the father-child dyad, explain- 

ng their lack of temporal stability. These dimensions may then 

e indicative of a more general easiness in interactions with one 

nother, which may depend on a variety of factors (e.g., current 

amily dynamic, parental stress, child well-being) that could reduce 

tability over such a long period. It should be noted, however, that 

he pleasure dimension did show stability, which is somewhat in- 

ongruent with this possible explanation. Indeed, one would also 

hink that a dyad experiencing a stressful day would show less 

leasure in a playful task. We also failed to observe stability for 

he appropriate roles dimension in father-child dyads. This may 

ot be surprising when considering that most children at Time 

 also tried to make their parent laugh in a reciprocal partner- 

hip (e.g., entering in a joke contest with the parent), or challenge 

hem in a playful way (e.g., “I won’t laugh dad, don’t even try!”). 

he parent and child roles were thus more reciprocal and less pre- 

cribed in middle childhood as compared to the preschool years. It 

s worth noting that the father-child coordination scale at Time 2 
175 
as significantly associated with the majority of father-child scales 

t Time 1. In fact, in father-child dyads, high scores on appropri- 

tes roles, paternal sensitivity, relaxation, intimacy, parental effort, 

espect for the child’s rhythm, and attention centered on the dyad 

ere associated with better coordination 5 years later. This pro- 

ides support for the use of a coordination score as a total score 

ndicative of overall dyadic synchrony. 

In relation to temporal stability of the dyadic synchrony dimen- 

ions, our results revealed an increase in scores for 2 dimensions 

respect for child’s rhythm and attention centered on the dyad) in 

oth father- and mother-child dyads. These differences over time 

ay reflect that the dyad has had more experience interacting to- 

ether, and that the parent and child may share more common 

nterest over time, leading to more attuned interactions. Alterna- 

ively, it may also be due to the fact that the choice of activities 

t Time 2 are less intrusive (e.g., sitting together and telling jokes, 

ersus ticking) than at Time 1 (e.g., chasing, tickling). 

Our third objective was to explore father-child and mother- 

hild coordination scales as longitudinal and concurrent interac- 

ive predictors of children’s behavior problems in middle child- 

ood. As outlined by Dagan and Sagi-Schwartz (2018) , considering 

 parent-child relationship independently from the other no longer 

eflects the reality of most families. Traditionally, studies focused 

xclusively on mother-child dyads under a monotropic model, or 

xplored the contributions of both mother-child and father-child 

eparately under an independence model ( Dagan & Sagi-Schwartz, 

018 ). However, these approaches do not take into account the po- 

ential inter-influence between parents of the same family in the 

rediction of child outcomes ( Cowan & Cowan, 2019 ). Our explo- 

ation of the longitudinal associations between dyadic coordination 

t Time 1 and children’s behavior problems at Time 2 revealed no 

ignificant main or interactive effect. These results suggests that 

lthough dyadic synchrony in the preschool years predicts concur- 

ent outcomes (see Bureau et al., 2014 ), it may be less influen- 

ial when it comes to child outcomes assessed 5 years later. Pre- 

ious research has shown that behavior problems show dramatic 

evelopmental changes between the preschool years and middle 

hildhood ( Tremblay et al., 2004 ). It is possible that factors other 

han the quality of parent-child relationships (e.g., current school 

tmosphere, new friendships) are responsible for discontinuity in 

ehavior problems from the preschool period to the school years. 

uture studies are needed to further explore whether dyadic syn- 

hrony predicts subsequent behavior problems in other samples, as 

he current study fails to show such evidence. 

Exploration of the concurrent associations showed that father- 

hild and mother-child dyadic coordination in the Laughing Task 

rocedure in middle childhood (Time 2) did not independently 

redict child behavior problems. However, their interaction ef- 

ect was a significant predictor of children’s behavior problems, 

ven when controlling for coordination scores at Time 1. Includ- 

ng Time 1 coordination scores as controls allowed us to explore 

he unique variance associated with coordination scores at Time 2. 

ore specifically, low levels of coordination in mother-child and 

ather-child dyads was associated with higher levels of behavior 

roblems. However, children who presented a coordinated inter- 

ction with one parent presented lower behavior problems. This 

uggests the presence of a buffering effect, by which a positive 

elationship with one parent can help mitigate the negative ef- 

ect of a less harmonious relationship with the other parent. In 

act, although it was not formally tested, the slopes presented in 

ig. 1 suggest that the combination of high coordination to one 

arent and low coordination with the other is associated to the 

owest behavior problems scores. This result is intriguing and mer- 

ts further explorations. This possibility may reflect the proposi- 

ion that a certain complementarity in parental roles may be opti- 

al for children’s socialization, as suggested by Paquette (2004) . As 
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uch, one parent would be more “specialized” in playing with the 

hild and amusing them, while the other may be more involved 

n other aspects of parenting. It is worth noting that this comple- 

entarity did not necessarily reflect a parental gender effect in our 

tudy, as the buffering effect was present regardless of the gender 

f the parent with whom the child had high synchrony. 

The fact that this buffering effect is not gender-related further 

upports the idea that father-child relationships are important and 

an influence children’s social adaptation in a positive way. Indeed, 

n a more traditional monotropic perspective of parent-child rela- 

ionships, it would be assumed that the mother-child relationship 

ould be more influential or buffer against the effect of a negative 

ather-child relationship. Under such a perspective, one would ex- 

ect that only mother-child synchrony would determine child out- 

omes (see Dagan & Sagi-Schwartz, 2018 ). In contrast, our results 

uggest that a good dyadic synchrony with father can compensate 

or the lack of synchrony in the mother-child dyad, and vice versa. 

1. Limitations 

Although this study has increased our understanding of parent- 

hild synchrony in the preschool period and middle childhood, it 

resents limitations. First, the sample size for this study is mod- 

st. A sample of 76 biparental children observed in multiple con- 

exts with both parents over a significant period of time (i.e., 5 

ears) is within standards for this type of research. However, the 

ample size precluded the exploration of more specific compar- 

sons (e.g., by child gender) or additional moderators of the link 

etween dyadic coordination and children’s behavior problems. It 

as not possible either to investigate whether stability in coor- 

ination scores over time is in itself a predictor of children’s be- 

avior problems (e.g., When coordination is stable across time, do 

hildren present lower behavior problems?). This would make for 

n interesting research question to investigate in future studies 

hat have access to a larger sample and multiple time points. It is 

lso possible that null findings emerged due to a lack of statistical 

ower. A second limitation present in this study is that it suffered 

rom significant attrition, thus affecting the generalizability of the 

ndings to the larger population. 

Another limitation of this study is its reliance on convenience 

ampling. Fathers and mothers who volunteered for this study may 

ot be representative of the broader population. Different findings 

ay emerge with mothers and fathers from ethnically or finan- 

ially diverse populations, or even clinical populations. To date, the 

xploration of the LT procedure as a context for observing play 

ynchrony has been done in samples that lack cultural diversity. 

n future studies, it would be important to explore how this task 

nd coding system applies to various cultural groups whose play 

tyle may differ ( Cabrera & Roggman, 2017 ). 

2. Conclusion 

This study supports the validity and reliability of the Laugh- 

ng Task procedure in middle childhood, especially for father-child 

yads. The study contributes a new validated observational mea- 

ure of the quality of parent-child interactions in middle childhood, 

 developmental period largely neglected in attachment research 

see Kerns & Brumariu, 2016 ). This contribution is all the more 

mportant when considering that many scholars have questioned 

he appropriateness of restricting the assessment of parent-child 

nteractions to nurturing and caring for a distressed infant (see 

ureau et al., 2014 ). Examining other indicators of the quality of 

other-child and father-child interactions, especially in other ob- 

ervation contexts and at later developmental periods, is an impor- 

ant research endeavor ( Fagan et al., 2014 ). In addition, the current 

tudy suggests that the interaction between children’s coordination 
176 
ith both their father and mother is a more important predictor 

f their behavior problems than either parent-child coordination 

onsidered individually. This result provides further support to a 

amily systems view of fathering and mothering, whereby each re- 

ationship cannot be viewed in a vacuum. 
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