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 Does social-behavioral adjustment mediate the relation between executive function and 

academic readiness? 

A large body of empirical literature emphasizes the importance of early academic 

readiness—namely the ability to perform basic academic tasks, such as counting and recognizing 

letters—for school achievement and adjustment during elementary years (Duncan et al., 2007; 

Hindman, Skibbe, Miller, & Zimmerman, 2010; Lonigan, 2006; Romano, Babchishin, Pagani, & 

Kohen, 2010). Indeed, in a meta-analytic study, involving 70 longitudinal studies, La Paro and 

Pianta (2000) concluded that academic and cognitive abilities in preschoolers predicted about 

25% of the variance in academic and cognitive skills measured during the first and second grade. 

Thereby, identifying the contributors for early academic school readiness seems crucial for 

promoting future academic success. 

Recently, research on school readiness has emphasized the importance of executive 

function for early math and literacy performance before school entry (Blair & Razza, 2007; Espy 

et al., 2004; Fitzpatrick, McKinnon, Blair, & Willoughby, 2014). However, less attention has 

been given to the processes by which executive capacities relate to academic school readiness. 

Interestingly, executive function has also been observed to predict early social and behavioral 

adjustment (Brophy, Taylor, & Hughes, 2002; Diamantopoulou, Rydell, Thorell, & Bohlin, 

2007). Research has demonstrated that children who do not have appropriate executive function 

capacities are less able to control their impulsive behaviors and to regulate their emotions 

(Jahromi & Stifter, 2008), which compromises their engagement with the classroom activities 

and thereby their readiness to school (Raver, 2002). In fact, substantial research has documented 

that young children exhibiting challenging behaviors and peer problems within the classroom are 

more likely to be at risk for early academic difficulties (Arnold, 1997; Ladd, Birch, & Buhs, 
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1999; Ladd & Burgess, 2001; McWayne, Fantuzzo, & McDermott, 2004). Nevertheless, much of 

the research investigating academic readiness in preschoolers has been focused either on 

executive function or on social and behavioral development, and studies that bring these 

constructs together in one investigation are lacking. Furthermore, what is yet to be examined is 

whether social-behavioral adjustment is a potential mediator of the association between executive 

function and academic school readiness in preschoolers. The present study explored this issue, as 

it seems to hold promise for understanding processes underlying the contribution of executive 

function for early academic abilities.  

Executive function and academic school readiness  

Executive function is a collection of top-down processes that allow for conscious, goal-

directed control of thoughts and actions (Diamond, 2013; Zelazo & Carlson, 2012), including 

working memory, defined as the ability to maintain and manipulate information for short time 

periods; set-shifting or the ability to shift flexibly the focus of cognitive set and to adjust behavior 

accordingly; and inhibitory control, defined as the ability to inhibit an automatic, but non-

optimal, response (Blair & Ursache, 2013). Recently, executive function has been observed to be 

associated with early academic abilities. Bull and colleagues (2011) found significant predictive 

relationships between executive functioning capabilities and math readiness in preschoolers, even 

after controlling for child IQ, age, and maternal education. Nayfeld, Fuccillo and Greenfield 

(2013) similarly concluded that greater executive function abilities were related to math skills, 

letter and word identification, and knowledge of story-and-print concepts, in 54–66-month old 

children. Moreover, Dilworth-Bart (2012) revealed that executive function mediated the 

association between home-environment quality and academic readiness in preschoolers, even 

after accounting for child verbal abilities, while other researchers (Clark, Pritchard, & 
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Woodward, 2010) observed significant associations between executive function scores obtained 

at age 4 years and later academic achievements at 6 years. These findings suggest that executive 

function is central to academic readiness. Nevertheless, there has been little research integrating 

the study of executive function in preschoolers with the examination of other constructs also 

related to academic school readiness, with the exception of socioeconomic status and maternal 

education, children’s verbal abilities and general intelligence (e.g., Dilworth-Bart, 2012; Espy et 

al., 2011; Fitzpatrick et al., 2014).   

Social-behavioral adjustment as a meditational mechanism 

Empirical findings suggest that children’s social and behavioral development may be of 

particular interest for understanding individual differences in readiness to school. Indeed, in 

addition to executive function, mounting evidence has also documented the relationship between 

social-behavioral development and academic achievement and success during elementary years 

(e.g., Nigg, Quamma, Greenberg, & Kusche, l999; Riggs, Blair, & Greenberg, 2003). Fewer 

studies, however, have examined this association during the preschool years. This is quite 

surprising given evidence of the constructive role of social competence and behavioral 

functioning, including internalizing and externalizing behaviors, in shaping adjustment. Indeed, 

both social and behavioral abilities are consider to be core developmental milestones of the 

preschool period (e.g., Bornstein, Hahn, & Haynes, 2010). This developmental phase is a time 

when children are becoming more able in regulating their emotions and behavior, as well as more 

competent in solving social problems, in cooperating with others, and in making friends (Denham 

et al., 2003; Sroufe, 1997). Although still scarce, the existing research has demonstrated a link 

between those social and behavioral skills and early academic achievement and success (Ladd, 

Birch, & Buhs, 1999; Ladd & Burgess, 2001; McWayne, Fantuzzo, & McDermott, 2004).  For 



Running head: DOES SOCIAL-BEHAVIORAL ADJUSTMENT MEDIATE THE RELATION 
BETWEEN EXECUTIVE FUNCTION AND ACADEMIC READINESS? 
 

6 
 

example, Palermo and colleagues (2007) found that preschoolers’ prosocial behaviors including 

the ability to manage conflicts and to cooperate with peers were positively correlated 

with academic readiness and with peer acceptance. In addition to the importance of social 

functioning for academic readiness, the authors have also reported that children’s behavioral 

functioning, including their aggressive behaviors, was related to lower academic readiness and 

higher rates of peer rejection. Indeed, externalizing behavior problems—including symptoms of 

inattention, overactivity and oppositional behavior—have also been found to correlate with 

academic difficulties in literacy, language and mathematics in preschoolers (Arnold, 1997; 

Campbell, Shaw, & Gilliom, 2000; Friedman-Weieneth et al., 2007; Lonigan et al., 1999). 

Moreover, research has documented the negative influence of internalizing behavior problems on 

pre-academic abilities (Bulotsky-Sheaver, Fantuzzo, & McDemott, 2008). Indeed, in a recent 

study of Head Start children, Bulotsky-Shearer, Dominguez and Bell (2012) found that social 

withdrawal behaviors were associated with lower school readiness skills, in the areas of emergent 

literacy, language, and mathematics. In a longitudinal study, Bub, McCartney and Willet (2007) 

concluded that young children with both internalizing and externalizing behavior problems, 

exhibited lower cognitive abilities and achievement scores in first grade. 

Interestingly, a growing number of studies have also revealed that social–behavioral 

dysfunction—including symptoms of inattention, impulsivity, physical aggression, and peer 

problems—is similarly related to impairments in executive abilities (Diamantopoulou, Rydell, 

Thorell, & Bohlin, 2007).  Executive functioning, revealed in the capacity to suppress an 

inappropriate response in a given situation and to flexibly choose alternative responses, enables 

children to better regulate their emotions and behaviors, which are core abilities needed to form 

and maintain positive social relationships (Brock, Rimm-Kaufman, Nathanson, & Grimm, 2009), 



Running head: DOES SOCIAL-BEHAVIORAL ADJUSTMENT MEDIATE THE RELATION 
BETWEEN EXECUTIVE FUNCTION AND ACADEMIC READINESS? 
 

7 
 

and thus to foster academic success and adjustment. In fact, it has been established that greater 

executive abilities are associated with fewer internalizing and externalizing problems, and overall 

social competence in young children (Cole, Usher, & Cargo, 1993; Eisenberg et al., 2000). For 

example, Jahromi and Stifter (2008) have documented that preschoolers with lower executive 

function capabilities showed poorer emotion regulation and were less able to control their 

impulsive behaviors. Similarly, Bierbman and colleagues (2008) found that executive abilities—

namely working memory, inhibitory control and attention shifting or flexibility—predicted socio-

emotional competencies during the course of prekindergarten year. Brophy, Taylor and Hughes 

(2002) compared “hard-to-manage” 4-year-old children with typically developing peers. The 

authors found that, compared to controls, the ‘hard-to-manage’ group showed marked deficits in 

inhibitory control and planning, more errors on executive function tasks, and difficulties 

following rules. A study by Valiente and his colleagues (2008) is also noteworthy. These 

investigators examined cognitive and social contributors of academic achievement in a sample of 

7-to-12-year-old students. They found that the quality of teacher–child relationship, social 

competence and classroom participation partially mediated the concurrent relation between 

children's regulatory abilities—assessed in terms of effortful control or the ability to inhibited a 

dominant response, to plan, and detect errors—, and changes in grade point averages from the 

beginning to the end of the school year. In another study from the same research team, the 

authors have found that social functioning—i.e., a composite variable consisting of the social 

competence and the behavior functioning scores—fully mediated the relation between effortful 

control at 73 months and academic achievement at 12 years (Valiente et al., 2011). Oberle and 

Reichl (2013), in a study with 4th and 5th grade early adolescents, also added to the literature, by 

showing that both executive function, assessed in terms of inhibitory control, and peer acceptance 
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were significantly and positively related to math achievement. Furthermore, the authors also 

found that peer acceptance was significantly linked to inhibitory control, and acted as a mediator 

in the relation between inhibitory control and math achievement. These findings suggest that both 

cognitive and social and behavioral functioning are relevant for academic success, and that social 

and behavioral competencies might mediate the link between executive function and academic 

readiness. 

Notwithstanding the aforementioned research, very few reports have examined the 

relations between both executive function and social-behavioral adjustment and academic 

achievement before school entry, and thus the question remains whether social-behavioral 

adjustment accounts for the relation between executive function and academic school readiness. 

It is possible that impairments in executive function, revealed in inadequate attentional and 

behavioral regulatory skills, may affect preschoolers’ social and behavioral adaptation in the 

classroom, and thus the degree to which they benefit from their structured academic experiences 

with teachers and peers (Denham, 2006; Raver, 2002). Furthermore, there has been little 

examination of those relationships in samples of middle-class children, as studies have been 

mainly focused on disadvantaged Head Start preschoolers.  

The present study 

 In light of the above, the present study seeks to contribute to the literature by examining 

the relationships between executive function, social-behavioral adjustment, and academic school 

readiness in a sample of middle-class preschoolers. In this article, social-behavioral adjustment 

was operationalized in terms of social competence, and internalizing and externalizing behaviors, 

as all of these have been found to be core developmental abilities of the preschool period 

(Bornstein, Hahn, & Haynes, 2010). Furthermore, this study also aims to extend what is known 
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about executive function and pre-academic abilities by examining whether such relationship is 

mediated by social and behavioral adaptation. It is hypothesized that children performing better 

on executive function tasks—namely inhibitory control, working memory and set-shifting—

would show higher social competency and behavior adaptation, which would predict early 

academic abilities.    

Method 

Participants  

Eighteen child-care centers in a metropolitan area of northern Portugal were initially 

contacted within a longitudinal study on the developmental predictors of school readiness. The 

purposes of the study as well as detailed procedure were presented to 200 families.	Seventy-seven 

families agree to participate. For the present investigation, data was available for 69  children (33 

girls, 47.8%) who attended 14 preschools. . Children’s age ranged from 63 to 76 months (M = 

69.26, SD = 3.15). All were white and the majority came from two-parent families (n = 58, 

84.1%) with two or more children (n = 49, 71%). One (n = 1.4%) mother had not completed high 

school, 16% (n = 11) of the mothers had obtained a high school diploma and the remaining (n = 

57, 82.6%) had graduated from college. Participants also included the preschool teachers that 

completed reports regarding children’s variables. In all preschools, teachers used the same 

curriculum, provided by the Portuguese Ministry of Education. All teachers had at least a 

bachelor’s degree. 

Procedure 

 Data were collected in the last semester of the preschool year, four months before entry in 

primary school. Parents were first explained the purposes of the study as well as the detailed 

procedure, and gave their written informed consent for their children’s participation. Children 
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were tested individually over two 45-min sessions at the preschool in which they were enrolled or 

in a university laboratory setting. Two trained experimenters administered the tasks, and intervals 

between sessions were never longer than two weeks. Sessions were videotaped and the children 

received a small gift for their participation. Their preschool teachers were asked to fill in a 

questionnaire on children’s social and behavioral competence.  

Measures 

Academic school readiness. The Lollipop Test (Chew & Morris, 1984) is an individually 

administered and well-validated diagnostic screening test of academic readiness in preschool-

aged children. It includes 52 items, divided in four subtests concerning (i) knowledge about 

colors and shapes and ability to copy shapes (14 items), (ii) description of images and spatial 

recognition (10 items), (iii) knowledge about numbers and counting (14 items), and (iii) 

knowledge about letters and writing (14 items). The Lollipop Test was developed and validated in 

the USA, with good levels of concurrent validity with the Metropolitan Readiness Tests (MRT), 

and with teachers’ evaluations. A total final score was calculated based on the sum of the items. 

The minimum and maximum scores children could attain were 0 and 69, respectively.    

Executive function. Executive functioning was measured using three tasks designed to 

assess inhibitory control, working memory, and cognitive flexibility. All of these tasks have been 

extensively used to assess preschoolers’ executive function (e.g., Carlson, 2005; Wanless et al., 

2011). Inhibitory control was assessed using the Head–Toes–Knees–Shoulders task (HTKS; 

Ponitz, McClelland, Matthews, & Morrison, 2009), a structured observation requiring children to 

perform the opposite of a dominant response to different oral commands. The HTKS task 

includes 20 test trials. Children are initially instructed to respond in an unusual manner to a two 

rules (head/toes) command (item 1 – 5; e.g., if the experimenter says “Touch your head”, the 
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correct answer would be for the child to touch his or her toes), following two novel 

(knees/shoulders) commands (items 6 – 10; e.g., if the experimenter says “Touch your knees”, 

the correct answer would be for the child to touch his or her shoulders). Then, task complexity 

increases by asking children to respond simultaneously to one of four commands 

(head/toes/knees/shoulders) (items 11 – 20). Each of the 20 items was scored with 0 for an 

incorrect response, 1 for a self-correct response, or with 2 for a correct response. The total score 

ranges from 0 to 40, with higher scores being indicative of higher levels of inhibitory control. 

Working memory was assessed using the Backward Digit Span task (BDS; Davis & Pratt, 1995). 

In the BDS, children are invited to verbally repeat in reverse order sequences of single-digit 

numbers. Following a two-digit practice trial, children are given two trials for each test sequence, 

until they fail two consecutive trials of a given length. The highest level of success is recorded. In 

order to assess set-shifting, the Executive Function Scale for Early Childhood (Carlson & 

Schaefer, 2012) was used, which consists of an adaptation of the Dimensional Change Card Sort 

task (DCCS; Frye, Zelazo, & Palfai, 1995). In these task, children are required to sort a series of 

bivalent cards into boxes with target cards on them. The sorting cards (e.g., red star and blue car) 

match each target card (e.g., a blue star and a red car) on exactly one dimension. The DCCS 

offers seven distinct phases of complexity. For children aged 5 years, task begins in the fifth 

phase, in which participants are asked to sort the cards based on two dimensions, specifically by 

color or shape, according to the instructions of the experimenter; thereby requiring that the cards 

be sorted into opposite boxes (10 items). In the sixth phase, children are required to sort 

according to another dimension (border vs. non-border); if a black border is presented in the card, 

children should sort according to color, but if there is not, children should sort according to shape 

(10 items). Finally, in the last phase of the task, children are instructed to reverse the rule, sorting 
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by color if the card has no black border, or sorting by shape if the card has a black border (10 

items). Children were considered to have passed each phase when they correctly sorted four or 

more cards for each condition of that particular phase (e.g., in the fifth phase, four or more 

corrected answer when asked to sort by color and four or more corrected answers when asked to 

sort by shape). When children failed the fifth phase, the experimenter had to administer the lower 

difficulty DCCS sorting tests in a predetermined order, in which children were asked to sort the 

cards base on only one dimension (e.g., by color); if children failed the sixth or seventh phase, 

the task ended. 

Inhibitory control, working memory and set-shifting scores were standardized and 

submitted to a principal component analysis. This analysis yielded a one-component solution, 

eigenvalue = 1.68 (eigenvalue greater than 1; Fabrigar, Wegener, McCallum, & Strahan, 1999; 

Kaiser, 1960), representing 58% of the total variance. Component loadings were .63 for 

inhibitory control, .79 for working memory, and .81 for set-shifting. These three executive 

function tasks were found to be mildly intercorrelated (inhibitory control and working memory, r 

= .25, p = .045; inhibitory control and set-shifting, r = .29, p = .016; and working memory and 

set-shifting, r = .47, p < .001). This result is in line with previous findings, showing that a single 

factor model best explained the performance on executive function tasks among preschool 

children, and that a unitary perspective of executive abilities is more appropriate during this 

developmental period (Wieber, Nelson, Clark, & Espy, 2011). Thereby, in the present study, a 

composite of executive function was calculated, consisting on the mean of the standardized 

scores of the inhibitory control, working memory, and set-shifting tasks. This composite was 

used in further analysis. 
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Social-behavioral adjustment. Preschool teachers filled in the Portuguese short version 

of the Social Competence and Behavior Evaluation scale (SCBE-30; LaFreniere & Dumas, 1996; 

Portuguese version by Santos & Veríssimo, 2008) and the Portuguese version of the Caregiver 

Teacher Report Form for children 1.5-5 years of age (CTRF; Achenbach, 2000; Gonçalves, Dias, 

& Machado, 2007), in order to assess both children’s prosocial and behavior adaptation. The 

SCBE-30 consists of 30 items, rated from 1 (never occurs) to 6 (always occurs). There is also an 

option available for behaviors teachers feel they cannot evaluate. The items are organized in three 

subscales, namely the social competence subscale, the aggression subscale and the anxiety 

subscale, each consisting of 10 items. In the present inquiry, only the social competence subscale 

was used, tapping a broad range of behaviors that indicate generally prosocial pattern of social 

adaptation (e.g., Item 13, negotiates solutions to conflicts; Item 17, cooperates with other 

children). Higher scores reflect greater social adjustment. The CTRF consists of 100 problem 

items that describe behavioral/emotional difficulties, and which are rated by teachers on a 3-

point-scale (0 = not true, 1 = sometimes/somewhat true or 2 = very/frequently true. The CTRF 

comprises a scale of internalizing behavior problems—assessing anxiety/depressive symptoms, 

somatic complaints, and withdrawn behavior—, a scale of externalizing behavior problems—

assessing attention and oppositional problems—, and a total problem scale. In the present inquiry, 

both the internalizing and externalizing scales were used. 

 Based on an organizational perspective of development (Sroufe, Egeland, & Kreutzer, 

1990), from which adjustment is defined with respect to the quality of the integration among 

salient domains of function of a particular developmental period, in the present study the social 

competence, and the internalizing and externalizing behavior scores (initially reversed, so that 

higher scores reflected greater behavioral competence) were standardized and submitted to a 
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principal component analysis. Consistent with others (Valiente et al., 2011), this analysis yielded 

a one-component solution, eigenvalue = 1.72, representing 57.2% of variance. Composite 

loadings were found to be all higher than .50 (.72 for social competence, .79 for internalizing 

behaviors, and .75 for externalizing behaviors). Social competence, and internalizing and 

externalizing behavior scores proved to be all significant related to each other: social competence 

and internalizing behaviors, r = .36, p = .002; social competence and externalizing behaviors, r = 

.31, p = .011; and internalizing and externalizing behaviors, r = .40, p = .001. In the present 

inquiry, a composite of social-behavior adjustment was calculated, consisting on the mean of the 

standardized scores of the social competence subscale of the SCBE-30 and of the internalizing 

and externalizing scales of the CTRF, with higher scores reflecting better global social-behavioral 

adjustment. This composite was used in further analysis.  

Verbal ability. Child verbal ability was assessed using the Peabody Picture Vocabulary 

Test, revised edition (PPVT-R; Dunn & Dunn, 1981). Children were orally presented with words, 

and asked to choose from a set of four pictures, which one corresponded to the word previously 

heard. The coding consists on subtracting the total number of errors made by children during the 

test from the highest item children got to. Raw scores were used as the final measure of verbal 

ability as Portuguese norms for this instrument are not yet available. 

Analytic strategy 

Data analysis proceeded in several steps. First, simple bivariate relations were examined 

between academic school readiness and control variables, namely age at assessment, verbal 

ability, as well as maternal education. Sex differences were also analyzed. Then, correlations 

between executive function (predictor), social-behavioral adjustment (mediator) and academic 

school readiness (outcome variable) were also examined. Finally, we tested whether social-
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behavioral adjustment mediated the effects of executive function on academic school readiness, 

based on a causal-steps approach (Baron & Kenny, 1986). 

Results 

Descriptive and control variables: Age, sex, verbal ability and maternal education 

 Descriptive statistics and bivariate correlations between study variables can be found in 

Table 1 and Table 2, respectively. Children who demonstrated greater academic school readiness 

had mothers with higher levels of education, and showed greater verbal ability. No significant 

associations were found between academic school readiness and child age. Similarly, there were 

no sex differences on academic school readiness, t(67) = -.99, p = .32.  

Predictor and mediator: Executive function and social-behavioral adjustment  

 Children who exhibited better executive function and socio-behavioral adjustment 

according to teachers’ reports showed greater academic school readiness. Positive correlations 

were observed between executive function and child verbal ability, and social-behavioral 

adjustment. There were no sex differences on executive function, t(67) = .31, p = .76, and on 

socio-behavioral adjustment, t(67) = -.25, p = .88. 

:::Insert Table 1 around here::: 

:::Insert Table 2 around here::: 

Mediation model 

 Given the significant association between executive function and social-behavioral 

adjustment, and between both and academic school readiness, the causal-steps method (Baron & 

Kenny, 1986) was used to examine whether social-behavioral adjustment mediated the link 

between executive function and academic school readiness. The causal-steps approach tests (i) 

whether the effect of the predictor (executive function) on the dependent variable (academic 
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school readiness) is significant (path c); (ii) whether the effect of the predictor on the mediator 

(social-behavioral adjustment) is significant (path α); (iii) whether the effect of the mediator on 

the dependent variable is significant (path β); and (iv) whether the effect of the predictor on the 

dependent variable, while controlling for the mediator, is smaller (path c’) than the total effect of 

the predictor on the dependent variable (path c) (Figure 1). 

 Four linear regressions were computed in order to determine if the conditions required for 

a mediation to occur were met. The first condition, which specifies that a linear relationship must 

exist between executive function and academic school readiness, was satisfied. Given the 

significant associations with academic school readiness, child verbal ability and maternal 

education were included in the first step of the analysis as control variables. They both proved to 

be significant predictors of academic readiness, explaining 24% of the variance in academic 

school readiness. Executive function was then entered in the second block of the model, and 

proved to be a significant predictor of academic school readiness, Path c, β = .27, t = 2.12, p = 

.038, explaining additional 6% of the variance (Figure 1A and Table 3, see Block 1 and 2 of the 

regression model).  The second and third conditions were also satisfied, demonstrating a 

relationship between the predictor (executive function) and the mediator (social-behavioral 

adjustment), Path α; β = .42, t = 3.72, p < .001, explaining 16% of the variance; and between 

social-behavioral adjustment and the dependent variable (academic school readiness), Path β; β = 

.25, t = 2.31, p = .024, even after controlling for verbal ability and maternal education, and for 

executive function, increasing the amount of variance explained to 33% (Figure 1B). Finally, the 

relationship between the predictor and the dependent variable was reexamined while statistically 

controlling for the mediator variable. The effect of executive function on academic school 

readiness became statistically non-significant, followed by a reduction in β of 37%, when 
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controlled for the effect of social-behavioral adjustment, Path c’; β = .17, t = 1.31, p = .20 (Table 

3, see Block 3 of the regression analysis). Thus, as Figure 1B illustrates, social-behavioral 

adjustment was identified as a mediator of the effect of executive function on academic school 

readiness.  

 In order to identify the confidence intervals of indirect effects, Preacher and Hayes’ 

(2004) bootstrapping methodology on 5.000 bootstrap resamples was carried out. The 

bootstrapped unstandardized indirect effect was .77, and the 95% confidence interval ranged 

from .25 to 1.72. Because zero was not in the confidence interval, we conclude that the indirect 

effect is significantly different from zero at p < .05 (two-tailed). Such results support social-

behavioral adjustment as a mediator of the link between executive function and academic school 

readiness. As devised in Preacher and Kelley (2011), the kappa-squared was then calculated, 

showing that the significant indirect effect of executive function on academic school readiness 

through social-behavioral adjustment represents a medium effect, k2 = 11.77, 95% CI [.04-.27].  

:::Insert Table 3 around here::: 

:::Insert Figure 1 around here::: 

Discussion 

 In a survey of more than 3500 kindergarten teachers, conducted by Rimm-Kaufman and 

colleagues (2000) in the United States, teachers reported that about one-third of the students in 

their classrooms had problems making the transition to school and about one-fifth had serious 

adjustment difficulties including lack of academic competencies. Given that a growing body of 

research suggests that such pre-academic skills, including literacy and math abilities, are strong 

predictors of later school achievement and success (Duncan et al., 2007; La Paro & Pianta, 2000), 

examining the contributors of such skills is crucial. On this matter, although theory and empirical 
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findings (e.g., Blair, 2002) have emphasized the importance of both executive function and 

social-behavioral adjustment for academic readiness, few studies have sought to bridge the two, 

with notable exceptions mainly focused on school-aged children and adolescents (Oberle & 

Reichl, 2013; Valiente et al., 2008). Thereby, the present study aimed to extend current 

understanding about the mechanisms by which executive function relate to academic school 

readiness in a sample of middle-class preschoolers, by examining whether social and behavioral 

adaptation mediated such relationship before school entry. 

 Results indicate that social-behavioral adjustment acted as a mediator in the link between 

executive function and indicators of academic abilities, even after controlling for maternal 

education and child verbal competence. Additionally, our findings provided support for the 

associations between executive function and social-behavioral adjustment, and between both and 

academic school readiness, in a sample of children from low-risk settings, adding to the literature 

mainly focused on low-income Head Start preschoolers. This data is consistent with cross-

sectional and longitudinal findings (Oberle & Reichl, 2013; Valiente et al., 2011; Valiente et al., 

2008), showing that (at least part of) the reason why students with higher executive function 

abilities perform better on academic tasks is because they are more social competent and behave 

more appropriately in the school context. Moreover, this significant mediation also expands such 

previous literature, by showing that executive function contributes to early academic achievement 

by influencing children's social and behavioral adjustment, even before school entry. Indeed, as 

evidenced by an accumulating body of research, preschoolers who have poorer executive 

function are more prone to exhibit behavior problems, including lack of concentration, 

impulsivity and physical aggression, as well as difficulties regulating their emotions in the 

classroom, thus suffering from peer rejection (Brophy, Taylor, & Hughes; 2002; Jahromi & 
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Stifter, 2008). Such findings from previous studies, alongside with ours, are particularly 

noteworthy, given the fact that many classroom practices, especially in preschool, rely on 

opportunities for social interactions in small-group settings. Thereby, and as in preschool learning 

is primarily a socially mediated experience (Bulotsky-Shearer, Dominguez, & Bell, 2012), it is 

expected that more inadequate social-emotional-behavioral trajectories will consequently 

interfere with children's opportunities to experience positive interactions with teachers and peers 

in the classroom activities that support the development of early academic competencies. This 

last assumption was confirmed by vast research on the topic. Indeed, children with more social 

and behavioral problems have been found to participate less in classroom activities, to receive 

less assistance and positive feedback from their teachers, to experience less positive relationships 

with peers, to miss out on learning opportunities, and to like school to a lower extent, being, 

consequently, at risk for concurrent and later academic difficulties (Blair, 2002; Denham, 2006; 

Hamre & Pianta, 2001; Raver & Knitzer, 2002).   

 In addition, it is important to note that maternal education proved also to be a significant 

predictor of academic school readiness, accounting for a large proportion of variance, even more 

than executive function, which, although being a significant predictor of school readiness as 

observed here and elsewhere (e.g., Nayfeld, Fuccillo, & Greenfield, 2013), contributed to a less 

extent to the variation in academic readiness scores. It is possible that difficulties in executive 

function capacities are more problematic for learning and achievement in the following years of 

schooling, which are more challenging for students. For instances, in elementary school, children 

are required to stay quiet for longer periods of time, they receive longer sentences of instructions 

from their teachers, and they are asked to solve more complex academic tasks requiring 

alternation between different aspects of problems.  
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 Also of note is the fact that the significant association found in this study between 

maternal education and school readiness points to the relevance of environmental factors to the 

acquisition of pre-academic abilities, and is consistent with previous findings, showing that 

higher levels of maternal education are linked to better academic achievement in young children 

(Dilworth-Bart, 2012; Geoffroy et al., 2010). A possible explanation is that more educated 

mothers are more likely to select high-quality, enriched, child-care centers, and are more able to 

engage in high quality interactions with their children, which, in turn, may boost academic 

readiness. These findings suggest the need for research to further explore the contribution of 

family factors, and especially to disaggregate maternal education in other features of home 

quality, in order to analyze how much of individual differences in academic readiness is 

explained by both family distal and proximal processes. The mechanisms by which the quality of 

family environment affects academic school readiness also needs to be further investigated.  

 Moreover, verbal ability was also found to predict academic readiness, becoming this 

relation non-significant after the inclusion of executive function in the model. This result is also 

consistent with the literature, suggesting that verbal ability and executive function are related 

entities (Blair, 2003; Müller, Zelazo, & Imsirek, 2005). Studies have, indeed, revealed that verbal 

ability acts as a prerequisite of executive function, and is linked to changes in the course of the 

development of executive competencies during the early years of life (Fuhs & Day, 2011).  

Implications for policy and practice  

 The results of our study have important implications for preschool curricula and 

educational policy. Given our results that lower levels of executive function and social and 

behavioral adaptation are associated with difficulties in pre-academic competencies, it is 

therefore crucial to promote the early detection of difficulties in both domains, in order to foster 
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early academic achievement. For such purpose, preschool educators and policy makers should be 

informed of the importance of such factors for predicting positive academic outcomes. 

Simultaneously, efforts should continue to be made, in order to provide educators with 

assessment tools easy-to-implement, focused on executive function, as well as on social and 

behavioral adjustment, which in turn would allow them to carry out target, and more 

individualized, interventions—both remedial and universal—for young children, before school 

entry. 

 Interestingly, it is noteworthy that efforts to promote school readiness have been mainly 

focused on curriculum modifications, in order to stimulate the acquisition of key emergent 

literacy and numeracy skills, such as counting and recognizing letters (Landry, Swank, Smith, 

Assel, Gunnewig, 2006; Starkey, Klein, & Wakeley, 2004). Despite the undoubted importance of 

such work, our findings also underline the need to implement early intervention programs aimed 

at the development of executive function. As executive abilities are related to gains in social and 

behavioral functioning during the preschool years, and both are linked to academic success, a 

greater emphasis on such cognitive processes, before school entry, may promote preschoolers’ 

interpersonal functioning and their engagement with the classroom activities. Such social and 

emotional improvements may, in turn, affect positively children's early math and literacy 

performance (Durlak, Weissberg, Dymnicki, Taylor, & Schellinger, 2011). 

 Many activities aimed at improving preschoolers’ executive function capacities could be, 

in fact, implemented in the classroom. Indeed, recent and innovative training programs have 

proven effective in enhancing executive function (Diamond, Barnett, Thomas, & Munro, 2007; 

Röthlisberger, Neuenschwander, Cimeli, Michel, & Roebers, 2011). For instance, in a 

randomized-controlled trial curriculum intervention, carried out with 354 4-year-old children, 
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Bierman and colleagues (2008) confirmed the central role of executive function in fostering 

academic readiness. Specifically, the authors observed a significant effect for the Head Start 

REDI [Research-Based, Developmentally Informed] intervention in executive competencies, 

which, in turn, predicted gains in school readiness. Moreover, research should continue efforts to 

create interventions to improve parents’ competences to stimulate their children’s executive 

abilities. By doing so, parents may be also enhancing the development of their children’s optimal 

social and behavioral functioning, and setting the stage for subsequent academic success. 

 Following our data, showing that social-behavioral adjustment is linked to academic 

school readiness, and, more specifically, is a mediator in the relation between executive function 

and early academic abilities, additional, and direct, social and behavioral training within the 

classroom and home environment may be also a successful mechanism for improving academic 

school readiness. Thereby, strengthening preschoolers’ capacities to manage their behavior and to 

act in a more socially appropriate manner, alongside with their executive function capacities, may 

serve an important protective function for academic achievement and success. 

Limitations and future directions 

 Our study expands current knowledge on the relationships between executive function, 

social-behavioral adjustment and academic school readiness by advancing a mediation model 

whereby the effect of executive function on academic school readiness occurs via improved 

social-behavioral adjustment. Nevertheless, there are several limitations to this report that should 

be addressed in future research. Even though the sample size was reasonable, the recruitment 

success rate of the present study was of only 35%, which might have had impact on the 

representativeness of our final sample. Moreover, being a cross-sectional study, information 

regarding the main study variables was available for a single point in time. Thereby, the 
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correlation design of our study limits the interpretation of the results, and do not allow for firm 

conclusions about directionality. Generalization of the results must be made carefully, and future 

work should be longitudinal in design, with assessments of executive function and social-

behavioral adjustment at the beginning of the preschool period and at subsequent moments. 

Furthermore, data concerning preschoolers’ social-behavioral adjustment was based exclusively 

on teachers’ perceptions. Incorporating parents’ perspective and even observational measures 

could provide a more comprehensive view of children’s social and behavioral adaptation. 

 In addition, the effects of other possible contributors to pre-academic abilities remain 

unknown. On this matter, it is important to note that, in the present study, the significant indirect 

effect of executive function on academic readiness, via social-behavioral adjustment, proved to 

be of medium effect. This result suggests that other factors may be also contributing directly to 

academic school readiness, or even mediating the relation between executive function (and even 

social-behavioral adjustment) and academic readiness. The quality of teacher-student relationship 

may be of particular relevance, as previous studies have found that a more positive relationship 

between teacher and student, during the preschool period, is linked to academic achievement in 

those and in the following years (Hamre & Pianta, 2001; Palermo et al., 2007). Additionally, and 

as already mentioned in the present inquiry, other authors have observed that the quality of 

teacher-student relationship acted as a significant mediator in the relation between effortful 

control and academic success (Valiente et al., 2008). In line with this data, future studies should 

incorporate the putative contribution of the quality of preschool social environment, when 

exploring the mechanisms underlying the links between executive function, social-behavioral 

adjustment, and academic readiness. 
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 Moreover, and notwithstanding the importance of school factors, it is even possible that 

individual differences in academic readiness—but also in executive function and social and 

behavioral adjustment—may partially result from differences in quality of parenting over time. 

On this matter, various studies indicate that children who experience more warm and sensitive 

parenting during toddlerhood latter display better executive functioning abilities and social-

behavioral adaptation (e.g., Bernier, Carlson, & Whipple, 2010; Roskam, Stievenart, Meunier, & 

Noël, 2014; Rubin, Burgess, Dwyer, & Hastings, 2003). Authors have also reported that parental 

engagement and responsiveness contribute to academic school readiness (Connell & Prinz, 2002; 

Miedel & Reynolds, 1999). Considering such observations, one can expect that greater quality of 

parental care may significantly influence the relations between executive function and social and 

behavioral development and readiness outcomes. Future work adopting a longitudinal design may 

clarify whether such associations are extended over the first years of life until school transition. 

Finally, in future follow-up studies, researchers can extend understanding of the influence of 

executive function and social-behavioral adjustment on children's academic readiness, by 

investigating whether the present results may be generalizable to children growing up in 

socioeconomic high-risk settings, as this study was focused on middle-income children, from 

well-educated homes.  
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