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Abstract

In this study, the direct and indirect relationships of children’s self-regulation skills and their higher-order
cognitive skills of cognitive flexibility and abstraction skills with their early academic competencies are examined.
Within the scope of the study, the mediating role of self-regulation skills with early academic competencies is
investigated. In the study, inhibitory control, behaviour regulation, effortful control and cognitive flexibility are
focused on as the main components of executive functions which develop in the early childhood period. The
research data were obtained from 185 children aged 60-72 months attending preschool education institutions in the
central province of Bursa, and from 16 of these children’s teachers. For determining the children’s self-regulation
skills, effortful control and behaviour regulation were evaluated. Stepwise multiple regression analysis was used to
test whether or not the children’s self-regulation and higher-order cognitive skills predicted their early academic
competencies. As a result of the research, it was determined that the self-regulation skills of effortful control and
behaviour regulation predicted early academic skills and attitudes. A statistically significant relationship of
cognitive flexibility and abstraction skills with early academic success scale scores was not found. The findings are
discussed in terms of the relationship of behaviour regulation and effortful control with early academic success and
competencies.
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1. Introduction

Self-regulation is an individual’s planning of his own ideas, emotions and behaviours, and his revision of these
with the feedback he receives, in order to achieve personal goals (Zimmerman, 2000). Development of early
childhood self-regulation is generally regarded as an early-life determinant of achievements in later life (Montroy,
Bowles, Skibbe, McClelland, & Morrison, 2016). It is known that self-regulation efforts in the preschool period
consist of effortful control and executive functions (Zhou, Chen, & Main, 2012). In the related literature, it is seen
that effortful control and executive functions are regarded as interrelated but distinct concepts that reveal
cognitive, emotional/motivational and behavioural regulation in children (Bridgett, Oddi, Laake, Murdock, &
Bachmann, 2013; Bryce, Whitebread & Sziics, 2015). Accordingly, it is known that these two concepts explain
different dimensions of self-regulation skills and that these skills contribute to development (Blair & Razza, 2007;
Eisenberg, Valiente & Eggum, 2010). Executive functions help the individual to understand, monitor and control
his reaction to the environment, and, moreover, to solve problems related to his desired behaviour and/outcomes in
the future (Montroy et al., 2016). While executive functions are a research subject of cognitive neurology and
clinical psychology, effortful control is essentially a concept that has emerged as a result of studies on
temperament. Effortful control is a group of temperament-based skills regarded as the basis of self-regulation.
Rothbart and Bates (2006) defined effortful control as “executive attention capacity, including the ability to inhibit
a dominant response in order to perform a subdominant response, to detect errors and to engage in planning”.
Effortful control shows its most dramatic development in the preschool period (Kochanska, Murray, Jacques,
Koenig, & Vandegeest, 1996), and continues to grow at a moderate rate in the middle childhood period (Lengua,
2006). Effortful control has 5 subdimensions, namely inhibitory control, attentional focusing, attentional shifting,
low intensity pleasure, and perceptual sensitivity. The meanings carried by the subdimensions that form this
concept are expressed as follows: inhibitory control is the capacity to suppress inappropriate reactions towards
uncertain or new situations or instructions and plan accordingly. Attentional shifting is regarded as the ability to
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shift attention from one object or activity to another. Attentional focusing is conceptualised as disposition towards
focusing and maintaining attention on a given task or activity. Low intensity pleasure is the degree of pleasure or
satisfaction derived from low intensity stimuli, that is, activities carried out calmly. Perceptual sensitivity is
regarded as the degree of perceiving low intensity stimuli coming from one’s environment with the five senses
(Rothbart, Ahadi, Hershey, & Fisher, 2001). Effortful control includes the skills of managing the attention
voluntarily and activating it in the required way to adapt it, especially when the child does not wish to do a specific
thing. For example, the skills of focusing the attention when there are distractions, not interrupting others, and
sitting in the theatre or classroom and forcing oneself to perform an unpleasant task are part of effortful control
(Posner & Rothbart, 2007). These skills form the basis of the emergence of self-control, which is an important
milestone in a child’s development. Effortful control develops rapidly in the preschool years and continues to
develop during the early school years (Rothbart & Bates, 2006). There are big individual differences in effortful
control in the first five years of life in almost all children. As is the case for other aspects of temperament, the
differences in effortful control are believed to be due both to biological factors (genetic and constitutional factors
like prenatal environment), and to environmental effects (such as on antenatal care) and exposure. Effortful control
is believed to include executive attention skills and to be associated with activity in the anterior cingulate gyrus and
the prefrontal cortex parts of the brain (Posner & Rothbart, 2007). As part of executive attention, voluntary control
of efforts and emotions is revealed to be an effective control for resolving conflicts with inconsistent information,
correcting errors and planning new actions (Posner & Rothbart, 1998; Rothbart & Bates, 2006). While some
researchers from various disciplines have focused on the role of self-regulatory skills/effortful control in children’s
academic achievements (Kochanska, Murray, & Harlan, 2000; Valiente, Lemery-Chalfant, & Swanson, 2010),
others have focused on the role of behaviour regulation (Von Suchodoletz, Trommsdorff, Heikamp, Wieber, &
Gollwitzer, 2009). Behaviour regulation, which is included in self-regulation, expresses the emergence of the
integration, or collaboration of the attention, working memory and inhibitory control executive functions as
behaviour (Wanless, McClelland, Tominey, & Acock, 2011). Behaviour regulation incorporates the cognitive
processes into the wider structure of self-regulation. Cognitively, behaviour regulation is a set of cognitive skills
consisting of attention, working memory and inhibitory control, which are known as executive functions
(McClelland & Cameron, 2012; Ursache, Blair, & Raver, 2012). Moreover, behavioural regulation is an aspect of
self-regulation and is defined as the integration of cognitive processes that include attention, working memory and
inhibitory control (McClelland, Cameron, Wanless, & Murray, 2007; Wanless et al., 2011). Since effortful control
comprises executive attention (e.g., attentional focusing and shifting) and inhibitory control skills (Eisenberg et al.,
1997; Rothbart & Bates, 2006), behavioural regulation can be an indicator of effortful control.

A component of executive function, cognitive flexibility expresses the ability to switch to different thoughts and
actions depending on situational demands. Cognitive flexibility is the process of adapting thoughts and behaviours
as a response to situational demands (Geurts, Corbett, & Solomon, 2009). Cognitive flexibility also expresses the
ability to begin to solve a problem in one way and later to solve the same problem in a different way (Dick, 2014).
These skills mean the ability to alter response patterns, develop alternative strategies, divide one’s attention and
process more than one source of information simultaneously (Anderson, 2002). As can be seen, the concept of
cognitive flexibility indicates more than one skill. Despite evidence that the basic components of executive
function are present in the early childhood period, the development of the effectiveness of these cognitive
processes continues in middle childhood and beyond (Davidson, Amso, Anderson & Diamond, 2006; Dick, 2014).
In studies on the subject of the development of executive function, attention is drawn to abstraction together with
cognitive flexibility. Abstraction expresses the process by which individual characteristics of objects and the
relationships between them are inferred and “experienced on their own”. Abstraction is an important skill that
enables individuals to find similarities between objects (Gentner & Lowenstein, 2002), which is very important for
generalisation. According to Hampton (2003), abstraction requires the storage of three types of information. These
are: (1) information about which dimensions of the situation are relevant (e.g., a key’s colour rather than its shape
or size); (2) information about the dimensions that reliably predict how we should act (e.g., red or yellow values in
the colour dimension); (3) information about the variability of the predictive values (Hampton, 2003). Briefly,
abstraction involves not storing anything else or at least distinguishing these pieces of information relevant to the
action from the others. Therefore, the more the degree of storage of important or relevant information and the
degree of rejection of everything else increase, the more abstract the representation will be. In this way, abstraction
allows us to process information rapidly and easily; our attention is not distracted by irrelevant changes in other
dimensions. On the other hand, the disadvantage of abstraction is that we fail to notice or record details which may
prove to be relevant if the task or situation changes. Therefore, all abstraction involves selectively rejecting some
of the information that is presented. In this way, for example, we may form an abstract representation of the
concept “TRIANGLE” by selecting the common elements (a closed plane figure with only three straight sides and

66



ies.ccsenet.org International Education Studies Vol. 13, No. 7; 2020

three corners) and ignoring details of the angles or sizes of individual triangles that we may encounter (Hampton,
2003). Development researchers have argued that executive function skills, especially working memory and
attentional control, facilitate readiness for academic skills and early learning by supporting behavioural
self-regulation capacity and social competence (Blair, 2002; Hughes & Ensor, 2007). In other words, it can be said
that development in executive functions is related to children’s academic competences. The concept of academic
competence was put forward by DiPerna and Elliott (1999). Based on a primary school study, DiPerna and Elliott
(1999) emphasised the academic competence concept to distinguish preschool academic skills and other in-class
behaviours that contribute to success in class. Here, in-class behaviours were named “academic enablers” and were
associated with academic skills (DiPerna, & Elliott, 2002; Elliott, DiPerna, Mroch, & Lang, 2004; DiPerna, 2004).
Early academic skills include early literacy, comprehension, arithmetic, and creative and critical thinking skills
(DiPerna, 2004; Welsh, Nix, Blair, Bierman, & Nelson, 2010). Early literacy skills include oral language skills,
pronunciation, alphabet knowledge, phonological awareness, vocabulary and writing awareness skills (Storch &
Whitehurst, 2002).

The early childhood period is vitally important for the development of executive functions. When the research is
examined, there are findings which state that executive functions are predictors of academic skills both in the
preschool period and in later years (Allan, Hume, Allan, Farrington, & Lonigan, 2014; Blair & Razza, 2007; Blair,
Knipe, Gamson,2008; Blair, 2002). These findings suggest that executive functions need to be supported in the
early childhood period. The related literature reveals that the relationship of executive functions with preschool
children’s early academic skills such as reading, writing or mathematics, or their relationship with social and
emotional skills was examined (Espy et al., 2004; Allan, Hume, Allan, Farringto, & Lonigan, 2014; Blair & Razza,
2007; Blair, Knipe, Gamson, 2008; Blair, 2002). However, to our knowledge, it can be said that there are few
studies dealing separately with the relationship of the components of executive functions, i.e. behaviour regulation,
effortful control and cognitive flexibility with preschool children’s early academic achievements. In the conducted
studies, generally, the relationship of one or two components of executive functions with academic skills is focused
on (ex. Blair & Razza, 2007; Allan, Hume, Allan, Farrington, & Lonigan, 2014). Moreover, to our knowledge,
there are lack of studies and limited findings that investigate the relationship between these components and early
academic skills and attitudes at the same time. In this study, we focus on inhibitory control, behaviour regulation,
effortful control and cognitive flexibility as the main components of executive functions that develop in the early
childhood period. Consequently, in this study, an attempt will be made to examine the degree to which the effortful
control and behaviour regulation components of executive functions, and children’s higher-order cognitive skills
of abstraction skills and cognitive flexibility, predict their early academic skills and early academic attitudes.

2. Method
2.1 Procedure

In this study, information related to effortful control in children and early academic skills in the early childhood
period was obtained from teachers. The two scales used in the research are scales based on teachers’ evaluations.
Considering that they have experience of working with children in class for a long time, teachers are in a first-class
position for identifying and reporting children’s strong and weak aspects (Pool & Hourcade, 2011).

In the study, the data obtained about the children from teachers were processed at the end of the second semester of
the 2018-2019 academic year. The data were obtained from 195 children aged 60-72 months attending Preschool
Education institutions in the Niliifer and Osmangazi districts, which are central districts of the Province of Bursa in
Turkey, and from 16 of their teachers. To obtain accurate information about each child from teachers, it was
important that they were closely acquainted with each of the children in their class. Furthermore, care was taken to
select experienced teachers. Each teacher had experience ranging between 10 and 20 years. During measurement
of cognitive flexibility, 10 children refused to be assessed on the computer, and so 185 children were included in
the analyses.

Since more than one scale was used to collect data from the children related to behaviour regulation and cognitive
flexibility, implementation of the measurement tools was made by giving an interval between them.

The Head-Toes-Knees-Shoulders (HTKS) Task Measurement Tool was implemented by the researchers
individually for each child in a separate and silent room. Each section of the measurement tool was scored
separately for correct behaviours. Every correct response given by a child was recorded on the coding page for
each child.

The computer version of the “Flexibility I[tem Selection Task™ test for cognitive flexibility was used. The computer
version contains 18 trials. The test was carried out on a laptop computer individually for each child. The responses
given by the children were recorded in order for each trial.
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Demographic characteristics of children participating in the study are presented in Table 1.

Table 1. Demographic characteristics of children

N %
5 75 40.5%
Age
6 110 59.5%
Female 85 46 %
Gender

Male 100 54 %
Low 44 24%
Middle 141 76.2%

Socio-economic status

Note. n: 185.

Examination of Table 1 reveals that the majority of the children participating in the study were aged 6 (59%), that
54% were male and 46% were female, and that most of them had middle socio-economic status (79%). The study
was carried out in state schools in areas inhabited by families with low and middle socio-economic levels.

2.2 Data Collection Tools

To determine children’s levels of effortful control, the “Effortful Control Scale” (ECS), which was developed by
Rothbart, Ahadi, Hershey, and Fisher (2001) and whose Turkish validity and reliability study was conducted by
Adagideli, Ural, and Polat (2019), was used. The short version of the parents’ form of this scale had previously
been adapted to Turkish (Akin-Sari, 2009). However, in the meta-analysis study made by Allan et al. (2014), it
was concluded that teachers made more accurate assessments of children’s effortful control than parents did.
Therefore, the need arose for the teachers’ version of the scale to be adapted to Turkish, and so the validity and
reliability study of the scale and its adaptation to Turkish were performed by Adagideli, Ural, and Polat (2019).
The researchers determined an internal consistency coefficient of.94 for the “Effortful Control Scale”. The internal
consistency coefficients of the subscales of the scale ranged between.75 and.91. Moreover, as a result of the
test-retest analyses, a highly statistically significant positive relationship was found between the applications
made. Therefore, it was revealed that this scale is a valid and reliable scale that can be used for determining
children’s effortful control in the preschool period in Turkey. Accordingly, to determine the levels of children’s
effortful control, the “Effortful Control Scale” was used in this study, based on teachers’ observations.

To determine children’s behaviour regulation skills, the “Head-Toes-Knees-Shoulders” (HTKS) Task
Measurement Tool, which was developed by Ponitz et al. (2009) and whose Turkish validity and reliability study
was carried out by Sezgin and Demiriz (2015), was used. This measurement tool has strong reliability (Ponitz et
al., 2009; Matthews, Marulis, & Williford, 2014; Montroy, Bowles, Skibbe, & Foster, 2014; Yalcintas-Sezgin,
Ulus, & Sahin, 2019; Wanless et al., 2011). It is an easy-to-use self-regulation measurement tool. For the Turkish
form, adapted to Turkish by Sezgin and Demiriz (2015), the Cronbach’s alpha values of the
“Head-Toes-Knees-Shoulders” (HTKS) task measurement tool were found to be 0.93 for Section 1, 0.95 for
Section 2, 0.94 for Section 3 and 0.96 for the whole scale (Sezgin & Demiriz, 2015). The measurement tool
consists of three sections. It contains a total of 30 tasks, with 10 tasks for each section. These tasks measure
children’s attention, working memory and inhibitory control skills and their ability to generate behaviour during
social interaction at the same time. In a task, children are expected to give a behavioural response to four different
verbal instructions, and these responses are observed and recorded. A short training session is required in order to
apply the measurement tool, but it does not require special equipment and is based on interaction between the
application, implementer and child (Sezgin & Demiriz, 2015). There are tasks in the measurement tool that
children are expected to comply with. In these tasks, the child is required to obey certain rules for touching parts of
their body in the opposite way to what the teacher says. These tasks are based on the child’s ability to apply
working memory, flexible attention and inhibitory control, which are the central components of behavioural
regulation. To continue a task successfully, a child must pay attention to the instructions, remember the instructions
throughout the test, avoid responding instinctively to his own impulses and respond in the opposite way, and alter
his attention in a flexible way when the rules are changed. The instructions become more difficult as the task
progresses. In the first section, the children are instructed to touch their heads and toes in the opposite way to what
is said. They are asked to continue to do the exact opposite throughout the test. In the second section, the knees and
shoulders are added. In the third section, the rules are changed by pairing the head and knees, and the shoulders and
toes. There are 10 items in each section, each scored as follows: 0 for incorrect, 1 for self-correct and 2 for correct.
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In this way, a child can obtain a maximum score of 20 in each section and a total of 60 in the whole test.

To determine the children’s higher-order cognitive skills of flexibility and abstraction, the “Flexible Item Selection
Task” (FIST) test, which was developed by Jacques and Zelazo (2001), and whose validity and reliability study for
Turkish was conducted by Sahin and Ar1 (2017), was used. For determining the reliability of the test in the study,
the internal consistency of the test items and the test-retest correlation were examined. To determine internal
consistency, Cronbach’s alpha reliability analysis was made, and for test-retest reliability, the Pearson Moments
Product Correlation Coefficient was calculated. The Cronbach’s alpha coefficients calculated for reliability of the
test were determined as (a) 0.81 for the abstraction skills and (o) 0.86 for the cognitive flexibility subdimensions.
The correlation coefficients related to test-retest reliability were determined as 0.89 for abstraction skills and 0.90
for cognitive flexibility (Sahin & Ari, 2017). These findings reveal that this is a valid and reliable tool for
evaluating executive functions of children aged 60-71 months in Turkey. The Flexible Item Selection Task consists
of 2 subdimensions, namely “abstraction skills” and “cognitive flexibility”, and 30 items. In this study, the
computer version of the FIST was used. The computer version includes 18 trials. In each trial, participants are
shown three items seen in different windows. The items consist of three-dimensional combinations: colour, shape
and size. Colour is represented by blue, red and yellow, shape by a boat, shoe and teapot, and size by small,
medium and large. All children are given three tasks, always presented in the same order. These are: object
recognition task, favourite items task, and flexible item selection task, respectively.

Object recognition task: The aim of this task is to determine whether or not children correctly identify all objects of
every size used in the flexibility task when selecting objects. Favourite items task: This consists of a demonstration
trial and three practice trials. The aim of this task is to teach children how to choose two objects on the screen.
Flexible item selection task: This consists of a demonstration trial, two practice trials and 15 test trials. Each trial
includes Selection 1 and Selection 2. In Selection 1, participants are asked to select 2 objects that are similar in one
aspect. In Selection 2, participants are asked to select 2 objects that are similar to each other in another way. In
Selection 1, abstraction skills are measured, while in Selection 2, cognitive flexibility is evaluated. Scoring: in
each trial, participants who make a match correctly at the first attempt are given one point for the first matching. In
the event that their first matches are correct, participants also receive one point for the second matching if they
complete the other possible pair correctly. This scoring system is accepted because an incorrect matching made in
the first trial means that the other matching will inevitably be correct. Scoring the second matching as correct when
the first matching is wrong results in high (exaggerated) scores for the second matching. Scores obtained from the
first matching, in which abstraction skills are assessed, and from the second matching which measures cognitive
flexibility, that is, scores obtained from the first and second matchings, are analysed separately (Campbell, Landry,
Russo, Flores, Jacques & Burack, 2013). In total, maximum scores of 15 can be obtained for abstraction skills and
15 can be obtained for cognitive flexibility.

To determine early academic skills, the Teacher Rating Scale of Early Academic Competence (TRS-EAC), which
was developed by Reid, DiPerna, Missall, and Volpe (2014), and whose Turkish reliability and validity study was
conducted by Senol and Turan (2019), was used. Following the reliability study of the scale carried out in the USA,
Cronbach’s alpha internal consistency coefficients ranged from.89 t0.98 (Reid, DiPerna, Missal, & Volpe, 2014).
As a result of the reliability study conducted for adapting the scale for Turkish children, Cronbach’s alpha internal
consistency coefficients of the Early Academic Competence Scale were seen to range between.94 and.98 (Senol &
Turan 2019). Based on these values, it can be said that this measurement tool has strong reliability for use in
Turkey. Consisting of 85 items, the TRS-EAC was developed to measure early academic competence in children
aged 36-72 months and consists of a combination of the Early Academic Skills (38 items) and Early Academic
Enablers (47 items) Scales. The Early Academic Skills Scale includes the subdimensions of creative thinking,
critical thinking, numeracy, early literacy and comprehension skills, while the Early Academic Enablers Scale
includes the subdimensions of approaches to learning, social and emotional competence, fine motor skills, gross
motor skills and communication skills.

2.3 Data Analysis

Shapiro-Wilk’s test was used to examine whether or not the data showed normal distribution. Relationships
between variables were examined with the Pearson correlation coefficient. For modelling the relationship between
executive functions and early academic skills, stepwise multiple regression analysis was performed. The
significance level was determined as a=0.05. Statistical analysis of the data was made with the SPSS 23.0
statistical software program (IBM Corp. Released 2015. IBM SPSS Statistics for Windows, Version 23.0. Armonk,
NY: IBM Corp.)
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3. Findings

Table 2. Mean scale scores of children’s early academic skills scale and early academic competences,
self-regulation skills and higher-order cognitive skills

Mean Standard deviation Minimum Maximum

Creative Thinking 24.10 2.57 16.00 32.00

Critical Thinking 29.37 2.56 21.00 38.00

Early Academic Skills Scale Numeracy 15.29 1.53 7.00 24.00
Early Literacy 13.48 2.56 5.00 23.00

Comprehension Skills 21.18 1.58 16.00 30.00

Approaches to Learning 44.38 3.30 32.00 57.00

Social and Emotional Competence  35.58 2.83 27.00 47.00

Early Academic Enablers Scale Fine Motor Skills 18.40 1.97 14.00 30.00
Gross Motor Skills 9.00 .53 4.00 11.00

Communication Skills 30.20 3.32 18.00 42.00

Inhibitory Control 56.13 5.07 41.00 72.00

Attentional Focusing 41.67 5.66 26.00 56.00

Effortful Control Scale Attentional Shifting 21.76 3.49 11.00 30.00
Perceptual Sensitivity 54.34 7.99 25.00 71.00

Low Intensity Pleasure 55.73 7.68 31.00 74.00

Behaviour Regulation HTKS Score 41.63 13.79 0.00 60.00
Selection 1(abstraction skills) Total 12.77 3.67 0.00 15.00
Selection 2 (cognitive flexibility)Total 11.49 3.56 1.00 15.00

Table 3. Exploratory analysis results for correlation among children’s early academic skills and early academic
enablers, self-regulation skills and higher-order cognitive skills
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Comprehension Skills 524" 607" 643" 368"
Approaches to Learning 5937 418" 3147 408" 373"
Social and  Emotional . - . . » ”
4157 230" 178" 3267 3217 603
Competence
Fine Motor Skills 4717 5457 5267 4247 6567 5177 4127
Gross Motor Skills 095 112 127 028 103 2217 018 244"
Communication Skills 6327 5457 3707 386" 4707 479" 4977 502" 179"
Inhibitory Control 064 -022 -051 .028 -072 246" 307" 014  .026 .105
Attentional Focusing 2347 266" 121 178" 113 3877 3137 1917 -002 290" 386"
Attentional Shifting (1757 0.032 0105 0.082 0.032 283" 276" 0.091 155 182" 4257 195"
Perceptual Sensitivity 3727 289 118 2697 198 372" 2777 223** 087 385" 199" 086  .277**
Low Intensity Pleasure 093 208" 119 104 2317 230" 2397 187" .045 199" 180" 222" 156" 335"
HTKS Score 3517 3417 3127 4317 3367 420 4017 369 080 420" 2557 062 -.094 237" 065
Selection 1 Total 3377 288" 3057 3417 3137 406" 3947 318" 045 393" 2817 007 -052 251" 075 749"
Selection 2 Total 3157 272" 2517 279 3057 392" 2877 283" 069 305" 285 008 -071 256" .097 .629" 716"

*p< 0.05; ** p<0.01.
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When the relationships between the Early Academic Skills and those of the Early Academic Enablers in Table 3
are examined, a moderate positive relationship of approaches to learning, social and emotional competence, and
fine motor skills with creative thinking is revealed (r=0.593, p<0.01; r=0.415, p<0.01; r=0.471, p<0.01,
respectively). There is a strong positive relationship between communication skills and creative thinking (r=0.632,
p<0.01). A moderate positive relationship of approaches to learning, fine motor skills and communication skills
with critical thinking is revealed (r=0.418, p<0.01; r=0.545, p<0.01; r=0.545, p<0.01, respectively). There is a
weak positive relationship between social and emotional competence and critical thinking (r=0.230 p<0.01). A
moderate positive relationship can be seen between fine motor skills and numeracy (r=0.526 p<0.01), while there
is a weak positive relationship of approaches to learning, social and emotional competence and communication
skills with numeracy (r=0.314, p<0.01; r=0.178, p<0.01; r=0.370, p<0.01, respectively). A moderate positive
relationship of approaches to learning, social and emotional competence, fine motor skills and communication
skills with early literacy is revealed. While there is a weak positive relationship of approaches to learning and
social and emotional competence with comprehension skills, there is a strong positive relationship between fine
motor skills and comprehension skills, and a moderate positive relationship between communication skills and
comprehension skills.

Examination of the relationships between the between the Effortful Control and those of the Early Academic Skills
shows a weak positive relationship of inhibitory control, attentional shifting and perceptual sensitivity with
creative thinking. A weak positive relationship of attentional focusing, attentional shifting, perceptual sensitivity
and low intensity pleasure with critical thinking is revealed. There is a weak positive relationship between
perceptual sensitivity and numeracy. A weak positive relationship can be seen for attentional focusing and
perceptual sensitivity with early literacy. A weak positive relationship of attentional shifting, perceptual sensitivity
and low intensity pleasure with comprehension skills is revealed.

When the relationships between the subdimensions of the Effortful Control Scale and those of the Early Academic
Enablers are examined, there is a weak positive relationship of inhibitory control, attentional focusing, attentional
shifting, perceptual sensitivity and low intensity pleasure with approaches to learning (r=0.246, p<0.01; r=0.387,
p<0.01; r=0.283, p<0.01; r=0.372, p<0.01; r=0.230, p<0.01, respectively), and a weak positive relationship of
inhibitory control, attentional focusing, attentional shifting, perceptual sensitivity and low intensity pleasure with
social and emotional competence (r=0.307, p<0.01; r=0.313, p<0.01; r=0.276, p<0.01; r=0.277, p<0.01; r=0.239,
p<0.01, respectively). A weak positive relationship can be seen for attentional focusing, perceptual sensitivity and
low intensity pleasure with fine motor skills (r=0.191 p<0.01; r=0.223 p<0.01; r=0.187 p<0.01, respectively).
There is a weak positive relationship between attentional shifting and gross motor skills (r=0.155). A weak positive
relationship of attentional focusing, attentional shifting, perceptual sensitivity, and low intensity pleasure with
communication skills is revealed (r=0.290, p<0.01; r=0.182, p<0.01; r=0.385, p<0.01; r=0.199, p<0.01,
respectively).

Examining the relationships between the HTKS-Behavior regulation scores and subdimensions of the Early
Academic skills Scale, a weak positive relationship of HTKS scores with creative thinking, critical thinking,
numeracy and comprehension skills is revealed(r=0.351, p<0.01; r=0.341, p<0.01; r=0.312, p<0.01; r=0.336,
p<0.01, respectively). There is a moderate positive relationship between HTKS scores and early literacy (r=0.431,
p<0.01).

When the relationships between HTKS scores and subdimensions of the Early Academic Enablers Scale are
examined, it can be seen that there is a moderate positive relationship of HTKS scores with approaches to learning,
social and emotional competence and communication skills (r=0.420, p<0.01; r=0.401, p<0.01; r=0.420, p<0.01,
respectively). There is a weak positive relationship between HTKS scores and fine motor skills (r=0.369, p<0.01).

Examining the relationships between abstraction skills (with Selection 1) and the Early Academic skills there is a
weak positive relationship of abstraction skills with creative thinking, critical thinking, numeracy, early literacy
and comprehension skills (r=0.337, p<0.01; r=0.288, p<0.01; r=0.305, p<0.01; r=0.341, p<0.01; r=0.313, p<0.01,
respectively).

When the relationships between abstraction skills (with Selection 1) and the Early Academic Enablers are
examined, a moderate positive relationship is found between abstraction skills and approaches to learning
(r=0.406, p<0.01). There is a weak positive relationship for abstraction skills with social and emotional
competence, fine motor skills and communication skills (r=0.394, p<0.01; r=0.318, p<0.01; r=0.393, p<0.01,
respectively).

Examining the relationships between cognitive flexibility (with Selection 2) and the subdimensions of the Early
Academic skills Scale, a weak positive relationship of cognitive flexibility with creative thinking, critical thinking,
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numeracy, early literacy and comprehension skills is revealed (r=0.315, p<0.01; r=0.272, p<0.01; r=0.251, p<0.01;
r=0.279, p<0.01; r=0.305, p<0.01, respectively).

When the relationships between cognitive flexibility (with Selection 2) and the Early Academic Enablers are
examined, a weak positive relationship of cognitive flexibility with approaches to learning, social and emotional
competence, fine motor skills and communication skills can be seen (r=0.392, p<0.01; r=0.287, p<0.01; r=0.283,
p<0.01; r=0.305, p<0.01, respectively).

Table 4. Analysis results for predictive relationships among children’s early academic skills and early academic
enablers, self-regulation skills and higher-order cognitive skills

Creative Thinking  Critical Thinking Numeracy Early Literacy = Compre-hension Skills

B p B B B
Inhibitory Control - -.082 - - -
Attentional Focusing - .109 - - -
ECS Attentional Shifting - - - - -
Perceptual Sensitivity .103 .075 - .047 -
Low Intensity Pleasure - - - - ,039
HTKS —Behaviour Regulation .041 .037 .035 .067 .035
Abstraction skills(Selection 1) - - - - -
Cognitive flexibility(Selection 2 - - - - -
R’ .198 .194 .103 .190 .142
F 21.087 10.166 19.744 20.081 14.179
P <.001 <.001 <.001 <.001 <.001

While the perceptual sensitivity of the Effortful Control and the Behaviour regulation positively predicted the
creative thinking of the Early Academic skills the other scale scores were not found to be statistically significant
(Table 4). When perceptual sensitivity and Behaviour regulation increased, creative thinking also increased.

While the attentional focusing and perceptual sensitivity of the Effortful Control and the Behavior regulation
positively predicted the critical thinking of the Early Academic skills, the other scale scores were found to be
statistically insignificant. While an increase in attentional focusing, perceptual sensitivity and Behavior regulation
caused critical thinking to increase, an increase in inhibitory control resulted in a decrease in critical thinking.

The perceptual sensitivity of the Effortful Control positively predicted the early literacy of the Early Academic
skills e when perceptual sensitivity increased, early literacy skills also increased.

The low intensity pleasure of the Effortful Control positively predicted the comprehension skills of the Early
Academic skills. An increase in low intensity pleasure also caused an increase in comprehension skills.

The Behavior regulation positively predicted the numeracy, early literacy and comprehension skills of the Early
Academic Competence When Behavior regulation increased, numeracy, early literacy and comprehension skills
also increased.

A statistically significant correlation of abstraction skills and cognitive flexibility with Early Academic skills was
not found.
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Table 5. Analysis results for predictive relationships among children’s early academic enablers, self-regulation
skills and higher-order cognitive skills

Approaches to . . Fine Motor Gross Motor Communication
Learning Social and Emotional Skills Skills Skills
Competence
B p B B
Inhibitory Control 133 - - -
Attentional Focusing .160 - - - .081
ECS  Attentional Shifting - - - .026
Perceptual Sensitivity 117 - - - 127
Low Intensity Pleasure - .055 - - -
HTKS —Behabiour Regulation - 077 .052 - .065
Abstraction skills(Selection 1) 200 - - - -
Cognitive flexibility(Selection
2) i i i i i
R’ 305 249 159 .026 269
F 24.720 18.763 32.629 4.614 34.862
P <.001 <.001 <.001 .033 <.001

Although the inhibitory control of the Effortful Control positively predicted the social and emotional competence
of the Early Academic Enablers, no statistical significance could be found with the other of the Early Academic
Enablers. As inhibitory control increased, social and emotional competence also increased.

The attentional focusing of the Effortful Control positively predicted the approaches to learning and
communication skills subdimensions of the Early Academic Enablers. As attentional focusing increased,
approaches to learning and communication skills also increased. No statistical significance was found with the
other subdimensions of the Early Academic Enablers

The attentional shifting of the Effortful Control positively predicted the gross motor skills n of the Early Academic
Enablers. An increase in attentional shifting resulted in an increase in gross motor skills. A statistical significance
was not determined with the other subdimensions of the Early Academic Enablers.

The perceptual sensitivity of the Effortful Control positively predicted the approaches to learning and
communication skills of the Early Academic Enablers. As perceptual sensitivity increased, approaches to learning
and communication skills also increased. On the other hand, no statistical significance could be found with the
other of the Early Academic Enablers

The low intensity pleasure of the Effortful Control positively predicted the social and emotional competence of the
Early Academic Enablers whereas no statistical significance was determined with the other subdimensions of the
Early Academic Enablers As scores for low intensity pleasure increased, social and emotional competence also
increased.

The behaviour regulation positively predicted the social and emotional competence, fine motor skills and
communication skills subdimensions of the Early Academic Enablers. As Behavior regulation increased, social
and emotional competence, fine motor skills and communication skills also increased.

Abstraction skills positively predicted the approaches to learning of the Early Academic Enablers. An increase in
abstraction skills also caused an increase in approaches to learning.

4. Discussion and Conclusion

The aim of this study was to examine the direct and indirect relationships among children’s self-regulation skills
(behaviour regulation and effortful control), their higher-order cognitive skills of abstraction skills and cognitive
flexibility, and their early academic skills and early academic e

The results obtained in the study are consistent with findings of previous studies examining the effects of executive
functions on academic competence.

The children’s attentional focusing and perceptual sensitivity aspects of effortful control and their behaviour
regulation positively predicted their critical thinking skills in early academic skills while attentional focusing,
perceptual sensitivity and behaviour regulation predicted critical thinking skills in early academic skills,
perceptual sensitivity also predicted early literacy skills in early academic skills. The low intensity pleasure aspect
of effortful control predicted comprehension skills in early academic skills. As low intensity pleasure increased,
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comprehension skills also increased.

It was determined that behavioural regulation predicted the numeracy, early literacy skills and comprehension
skills of early academic competence.

A significant relationship was not found for abstraction skills and cognitive flexibility with early academic skills.
When the effect of the children’s self-regulation skills on their early academic enablers was examined, it was
determined that the inhibitory control of effortful control predicted the social and emotional competence of early
academic enablers. The attentional focusing skill of effortful control was a significant predictor of approaches to
learning and communication skills in early academic enablers. Furthermore, it was revealed that the attentional
shifting skill of effortful control predicted gross motor skills in early academic enablers. Both perceptual
sensitivity and attentional focusing predicted approaches to learning. The low intensity pleasure aspect of effortful
control predicted social and emotional competence.

Behavioural regulation, however, predicted the social and emotional competence, fine motor skills and
communication skills subdimensions of early academic enablers. Abstraction skills predicted approaches to
learning in early academic enablers.

In this study, to determine which subdimensions of effortful control were associated with early academic skills and
early academic enablers, the subdimensions of effortful control are dealt with one by one. When the related
literature is examined, it is seen that in studies in which children’s effortful control is determined with scores
obtained from teachers, an examination of the relationship of the subdimensions of effortful control with early
academic competence and early academic enablers is overlooked. Researchers are generally revealed to have
examined total scores calculated for effortful control in its relationship with academic skills (e.g., Blair & Razza,
2007; Fabes et al., 2003; Jahromi et al., 2017; Zhang & Rao, 2017). Moreover, in the study, in the relationship of
behaviour regulation with early academic competence and early academic enablers, the subdimensions of early
academic competence and early academic enablers are examined one by one. Similarly, in the relationships of
abstraction skills and cognitive flexibility with early academic competence and early academic enablers, these are
examined separately for each subdimension of early academic competence and early academic enablers.

Effortful control and behaviour regulation are important components of self-regulation (Zhou, Chen, & Main,
2012; McClelland et al., 2007). In the current study, it was revealed that effortful control especially predicted the
creative thinking, critical thinking and early literacy skills subdimensions of early academic competence.
Moreover, it was determined that behavioural regulation predicted early literacy and that effortful control
predicted comprehension skills. These results show similarity with findings in the literature. Effortful control,
which has a self-regulatory structure that originates from temperament-based frameworks (Rothbart & Bates,
2006), is consistently associated with children’s higher early academic skills (Eisenberg, Valiente, & Eggum,
2010; Liew, 2012). Therefore, it is not surprising that the findings of the present study are consistent with those in
the literature. They are similar to previous studies conducted with samples of preschool children (Allan &
Lonigan, 2014; Allan & Lonigan, 2011; Bull et al., 2011; Denham et al., 2012). In their study, Allan and Lonigan
(2014) found that effortful control was significantly correlated with academic competencies. Furthermore, in their
meta-analysis study, Allan et al. (2014) revealed a moderate statistically significant relationship between
self-regulation and academic competencies. Behavioural regulation and executive functions (effortful control,
attentional or cognitive flexibility, working memory and inhibitory control), which form the components of
children’s self-regulation, are stated to be strong indicators of academic achievement (McClelland et al., 2007;
McClelland, Acock, & Morrison, 2006). Effortful control is discussed in a comprehensive temperament context
affecting many aspects of young children’s typical and atypical development, and is considered as a significant
individual difference (Allan & Lonigan, 2011; Kochanska et al., 2007). The results of this study correspond with
Blair and Razza’s (2007) study. Similar findings were made in both studies. In preschool children, effortful control
is related to academic performance and level of readiness for school and is a predictor of these. In this study, it was
determined that low intensity pleasure, which is a subdimension of effortful control, predicted comprehension
skills. Testing comprehension skills in young children is not simple. Generally, comprehension skill, which is a
core language skill, is included within reading skills and expressed as reading comprehension skill. Early literacy
includes both language comprehension skills and writing/decoding skills (Scarborough, 2001; Whitehurst &
Lonigan, 1998). However, since reading skills in young children have not yet developed, reading-based
comprehension skills cannot be determined. Studies conducted on young children (e.g., preschool, nursery school)
are limited, since it is difficult to assess comprehension skills in individuals who do not possess reading skills
(Bourg, Bauer, & van den Broek, 1997). Nevertheless, comprehension can be evaluated without the reading of
texts by showing stories with pictures in different environments. For example, pictures in stories can be presented
aurally or using television (Van den Broek, Lorch, & Thurlow, 1996). Comprehension skills are associated with
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early literacy skills in children at a young age. For example, in the study conducted by Kendeou et al. (2005), core
language skills were found to be closely correlated amongst themselves, and especially, a strong relationship was
found between children’s letter and word recognition skills and their phonological awareness. Vocabulary
knowledge was found to be highly correlated with both comprehension skills and core language skills. These
findings suggest that comprehension skills acquired at an early age can support reading comprehension skills in
primary school in the same way as they support vocabulary and other core language skills (e.g., letter and word
recognition, phonological awareness) (Kendeou et al., 2005). As a result of the present study, it was determined
that effortful control was correlated with both the early literacy and comprehension skills subdimensions of early
academic competence. The finding that early literacy and comprehension skills are related supports this data.
Moreover, it is likely that children with high levels of effortful control will show skill in adaptive behavioural
regulation, planning, continuity, attention, flexibility and organisation during learning activities. Moreover,
effortful control can support regulation of emotional reactions (e.g., disappointment, fear), and in this way,
children experiencing these emotions can continue with challenging activities and interact with teachers (Wass,
Scerif, & Johnson, 2012). By enabling emotional regulation, effortful control can support children’s
comprehension skills by helping them to focus and maintain their attention. More detailed research needs to be
conducted into the effects of effortful control and executive functions on comprehension skills in children’s early
academic competence.

In the preschool period, behaviour regulation plays an important role in predicting the early literacy and early
mathematical skills of children’s early academic competence (McClelland, Acock, & Morrison, 2006; McClelland
et al., 2007; Ponitz, McClelland, Matthews, & Morrison, 2009; McClelland, Cameron, Connor, Farris, Jewkes, &
Morrison, 2007; Sektnan, McClelland, Acock, & Morrison, 2010; Lonigan, Allan, & Phillips, 2017). The study
revealed that as behaviour regulation scores increased, early literacy skills in children’s early academic
competence also increased. This finding shows similarity with those of other studies. Many studies can be found in
the literature with evidence to the effect that behaviour regulation skills predict early academic competence
(McClelland et al., 2006; McClelland et al., 2007; McClelland & Morrison, 2003; Wanless et al., 2013;
Ertiirk-Kara, 2017; Shaul & Schwartz, 2014; Lonigan, Allan, & Phillips, 2017). Furthermore, behaviour regulation
is also a predictor of readiness for school. The current study supports the idea of measuring children’s school
readiness before they start school, since self-regulation plays a critical role in children’s readiness for school and
their early academic development (Eisenberg et al., 2010; Ursache et al., 2012). Current studies show that
executive functions have more effect than IQ on pre-literacy and mathematical thinking in terms of readiness for
first grade (Shaul & Schwartz, 2014). The results of this study are such as to support the findings of conducted
studies. For example, Wanless et al. (2013) revealed that there was a direct relationship between behaviour
regulation and school readiness. In the study conducted by Blair and Raver (2015), it was revealed that the
dimensions of self-regulation, including emotional regulation and executive function, were important skills
necessary for school readiness and early academic achievement. In the current study, while early academic
competences were being determined, in fact, readiness for school was also determined, since in the study, along
with early academic competence, preschool children’s behaviour regulation skills and executive functions were
measured, and especially working memory, attention and inhibitory control were determined. In the study,
behaviour regulation predicted numeracy and comprehension skills in early academic competence. When scores
for behaviour regulation skills increased, scores for numeracy and comprehension skills also increased. There are
many studies in the literature which state that behaviour regulation is a predictor of mathematics skills (e.g., Bull,
Espy, & Wiebe, 2008; Blair, Knipe, & Gamson, 2008; Bull & Lee, 2014; Espy, McDiarmid, Cwik, Stalets, Hamby,
& Senn, 2004; Shaul & Schwartz, 2014; Clark, Pritchard, & Woodward, 2010). The relationship between
behavioural self-regulation and executive function skills (including attentional or cognitive flexibility, working
memory and inhibitory control) is a strong predictor of development in children’s success in mathematics in
particular (Blair & Razza, 2007; Ponitz et al., 2009; Bull et al., 2011). Ertiirk-Kara (2017) revealed that children’s
behaviour regulation and interpersonal social skills as a whole predicted their mathematics skills. Especially
behaviour regulation skills make a specific contribution to the model created to explain children’s skills of
number/operation/counting awareness, measurement awareness, data collection/statistical awareness, and
geometric/spatial logic awareness. In the study made by Bull, Espy and Wiebe (2008), visual-spatial short-term
memory span was determined to be a predictor of mathematical ability in particular. Correlational and regression
analyses showed that visual short-term and working memory predicted specifically mathematics success, while
executive function skills predicted learning in general rather than learning in a specific domain. The results of the
present study are such as to support these findings.

In the literature, the relationship between early literacy and arithmetic competence was stated in the findings of
other studies related to development of early academic competence. Early literacy is correlated with arithmetic
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skills (Duncan et al., 2007; Howse et al., 2003; Pagani, Fitzpatrick, Archambault, & Janosz, 2010). The findings in
the related literature support the present study in two ways. Firstly, in the study, it was concluded that behaviour
regulation predicted both early literacy and numeracy in early academic competence. Secondly, this finding also
reveals the relationship between early literacy skills and mathematical skills. Suchodolets et al. (2009) determined
that there was a positive relationship of behaviour regulation with academic performance and behaviours in class.
Although children’s academic competences were determined in the current study, in fact, their readiness for school
was also determined together with them. Based on the studies they carried out with primary school children,
DiPerna and Elliott (1999) proposed an “academic competence” model which distinguished the areas of academic
skills and other classroom behaviours that contribute to success in class from each other. Considering the parallels
between school readiness in DiPerna and Elliott’s academic competence model, in the present study, behaviour
regulation and effortful control, which are two important skills of self-regulation, were also shown to predict
readiness for school. This finding supports the findings in the literature. For example, Wanless et al. (2013) showed
that behaviour regulation was directly related to school readiness. In another study, preschool children with strong
behavioural regulation achieved greater academic success in the school period after child IQ was checked (Von
Suchodoletz et al., 2009). There is continuing strong evidence that behavioural regulation and effortful control are
significant predictors of academic outcomes even after basic achievement levels, child IQ and a series of
demographic variables have been checked (e.g., McClelland et al., 2006, 2007, 2013; Blair & Razza, 2007; Moffitt
et al., 2011). In examples in the preschool and kindergarten period, effortful control is associated with academic
performance and school readiness status and is a predictor of these (Blair & Razza, 2007). In the current study, we
found that effortful control predicted academic competence in preschool. This is an important finding, since Welsh
et al. (2010) emphasise the importance of working memory and attentional control, as working memory and
attentional control, which are important components of executive functions, predict the development of emergent
literacy and arithmetic skills during the preschool year, and recommend that studies are conducted to reveal their
effects in the early childhood period prior to starting school.

The findings obtained from this study support our hypothesis that generally, the components of executive functions
are clearly correlated with the components of early numeracy and literacy. This study expands on previous studies
regarding the relationship between executive functions and academic skills (Welsh et al., 2010; Clark, Pritchard, &
Woodward, 2010; Clements, Sarama, & Germeroth, 2016; Lan, Legare, Ponitz, & Morrison, 2011).

On the other hand, what is unique about this study is the conclusion that effortful control and behaviour regulation,
which make up the structure of self-regulation, are not only related to early literacy and mathematical ability, but
also predict the critical thinking and creative thinking skills of early academic competence. Especially, attentional
focusing and perceptual sensitivity in effortful control are positive predictors of creative thinking skills.
Furthermore, along with attentional focusing and perceptual sensitivity, behaviour regulation predicts critical
thinking. The creative thinking factor includes components related to generating new thoughts and ideas, while the
critical thinking factor includes the reasoning and analytical skills components (Reid, DiPerna, Missall, & Volpe,
2014). In the present study, it was determined that behaviour regulation predicted critical thinking and that effortful
control predicted creative thinking. When the literature is examined, although no studies, to our knowledge, can be
found regarding the relationship of executive functions with preschool children’s creative thinking and critical
thinking, creativity has been associated with higher order cognitive functions, especially executive functions, and
it is assumed that creative thinking tests reflect these functions (e.g., Naglieri & Kaufman, 2001). These
higher-order cognitive skills are known collectively as “executive functions”, since in order to generate
higher-level creative and abstract thinking, they utilise more basic or primary cognitive skills such as attention,
language and perception (Delis, Lansing, Houston, Wetter et al., 2007). Neurobiological models of executive
function have stressed a close connection of the key role played by the frontal and especially prefrontal cortex
(e.g., Banich, 2009) and development of executive functions with refinement of prefrontal cortical networks
(Diamond, 2002). Moreover, creativity requires this type of executive functional ability generally attributed to the
prefrontal cortex (Bekhtereva, Dan’ko, Starchenko, Pakhomov, & Medvedev, 2001). When considered from this
viewpoint, the finding of the study supports the data. On the other hand, a contrasting finding was obtained in the
study by Scibinetti, Tocci, and Pesce (2011). In the study, the effect of inhibitory control on motor creativity and
creative thinking in children aged 7-8 was examined, and as a result, it was found that originality in thinking was
predicted by low inhibitory control. There is a need for research to support the findings of the study in this regard.

When the effect of children’s self-regulation skills on their academic enablers was examined, effortful control
significantly predicted social and emotional competence, approaches to learning and communication skills.
Moreover, effortful control predicted gross motor skills. The finding that effortful control predicted approaches to
learning and communication skills shows consistency with findings in the literature. For example, the finding by
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Eisenberg, Zhou et al. (2005) and Zhou et al., (2007), obtained with a parent assessment scale, that preschool
children’s effortful control was related to social competence or low problematic behaviours, is also encountered in
other studies. In the study by Liew, McTigue, Barrois, and Hughes (2008), it was determined that effortful control
in first grade contributed to positive academic self-competence beliefs in second grade. Since effortful control is an
aspect of temperament that contributes to attention, effort and retention, it is not surprising that early effortful
control contributes to later academic self-competence beliefs (Liew, McTigue, Barrois, & Hughes, 2008; Fantuzzo
et al., 2007). It is believed that effortful control in children affects their social functions by contributing to the way
emotions are altered and knowledge is processed. In being able to keep their behaviours in check and abiding by
social standards, children refrain from excessive or aggressive behaviours in social interactions and are more likely
to behave in socially acceptable ways. For example, it was found that boys aged 4-6 who obtained high scores in
the components of effortful control used non-aggressive verbal strategies when they were angry rather than
resorting to physical strategies (Eisenberg, Fabes, Nyman, Bernzweig, & Pinuelas, 1994). Furthermore, in the
study by Valiente et al. (2011), it was revealed that children with high levels of effortful control displayed good
performance at school. Researchers explain that part of the reason for this is that children are relatively competent
in terms of social behaviours. It is thought that more than one process is involved in the role of effortful control in
children’s academic development. For example, it can be expected that when children with higher levels of
effortful control are engaged in school work, they will maintain their attention better, they will be better at
regulating their emotions and emotional impulses in their peer and classroom interactions, and they will be more
motivated, attentive and persistent in their learning (Chang & Burns, 2005; Eisenberg, Smith, Sadovsky, &
Spinrad, 2004; Eisenberg, Spinrad et al., 2004; Liew, 2012; Valiente et al., 2011). Therefore, in the present study, it
was concluded that effortful control not only predicted children’s early academic skills, it also predicted children’s
social and emotional competence. Consequently, the hypothesis that social competence in children has a positive
effect on academic performance and that they are interrelated is supported (Valiente et al., 2008; Welsh et al., 2001;
Wentzel et al., 2009; Blair, 2002; Bronson, Tivnan, & Seppanen, 1995; Wentzel et al., 2009). Children whose
effortful control is low can display destructive and aggressive behaviours, in which case, they will receive less
support than their peers and this will also have a negative effect on their academic performance. This is significant
when considering that a number of education models especially require students to interact socially in small group
environments; it is unlikely that students who have problems with respect to peers will benefit from peer
cooperation or cooperative learning groups (Valiente et al., 2011). In our study, it was seen that effortful control
was a significant predictor of social and emotional competence, approaches to learning and communication skills.
When the findings of conducted studies and of our study are examined, developed effortful control in children
affects their social competence, this situation has a positive effect on their relationships with their peers or
teachers, and in such an atmosphere, children can also be successful academically. Social development and
academic success are correlated. In a classroom environment, a child with high social acceptance may also be more
willing to learn, since social and emotional competence increases children’s success in an academic sense (Duncan
et al., 2007). It is thought that the characteristics of effortful control are important for motivation and participation
in school environments (Rothbart & Jones, 1998). In the study, we have provided evidence for this idea. Effortful
control affects social and emotional competence as well as approaches to learning. Academic performance is also
increased. Zhou et al.’s (2010) study supports these findings. In their study, they suggested that children with high
effortful control developed higher social competence and that this in turn helped them to obtain more social,
emotional and instructional resources. Therefore, it is probable that children who possess the skill of effortful
control will become people who are good at developing and maintaining positive school relationships, and that
effortful control can provide children with a support network for learning and future success (Liew, 2011). In our
study, we examined whether or not effortful control predicted early academic skills, and as a result, we ascertained
that it affected skills ranging from early literacy and mathematical skills to social and emotional competence,
approaches to learning and communication skills, and this finding supports the hypothesis that it affects all the
early academic skills. The conducted studies demonstrate that especially, effortful control, which has a
self-regulatory structure originating from temperament-based frameworks (Rothbart & Bates, 2006), is
consistently associated with children’s early academic skills and is regarded as one of the critical components that
determine early academic success (Eisenberg et al., 2010, Liew, 2012).

In our study, it was determined that effortful control and behaviour regulation, which are among the attitudes
enabling early academic success, predicted the psychomotor skills of fine motor and gross motor skills. Although
to our knowledge, there are only a minimal number of studies in the literature regarding the effect of effortful
control on psychomotor skills, we did come across related studies. For example, Wassenberg et al. (2005) revealed
that in children aged 5-6, motor skills were related to performance in cognitive functions including the areas of
attentional and executive functions. Bushnell and Boudreau (1993) supported the idea that motor development can
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determine the order of formation of perceptive and cognitive competences. For instance, low motor skills may be a
warning sign of possible problems related to language development and attention skills in the early childhood
period. It was revealed that motor development observed over a four-year period (from four months to four years)
was able to predict children’s motor and cognitive performances when they reached school age (Piek et al., 2008).
For example, in the study by Sarnadinha, Pereira, Cruz-Ferreira, Fernandes, and Veiga (2018), which examined the
feasibility and effect of psychomotor therapy on preschool children’s executive and socio-emotional functions in
creative dance, it was seen that the intervention they implemented resulted in an increase in children’s working
memory and a reduction in their reactive aggression levels. Psychomotor development is key to children’s general
development, and can be defined as the development and integration of cognitive, emotional, symbolic and
emotional-motor interactions that affect children’s capacity to express themselves in a psychosocial context (Cueto
et al.,, 2017). This process involves the development of basic (a) physical skills such as movement and
coordination, and (b) psychological skills such as emotional self-control (Romero-Martinez, Ordoéfiez-Camacho,
& Gil-Madrona, 2018). Psychomotor training is the beginning of the early childhood education process. Learning
difficulties identified in the child may result in a delay in psychomotor development. A child showing weak
psychomotor development may have problems in gaining psychomotor skills and at the same time, show problems
in writing, reading, word syllabification, arranging syllables, abstract thinking and logical and grammatical
analysis (Ross1, 2012). Studies reveal that there are schoolchildren who have adaptation problems related to clear
difficulties in their motor performances (social behaviour skills, aggression, isolation, lack of empathy, and
emotional disorders) (cited by Zaragas & Pliogou, 2020). Moreover, in a study aimed at examining whether
information from kinetic performance measures from birth up to four years could predict kinetic and cognitive
performance, a relationship was found between motor skills and symptoms of anxiety and depression. Further
analyses revealed a significant predictive relationship for gross motor trajectory information and the subtests of
working memory and processing speed (Piek et al., 2008a, 2008b). The results also revealed that at this age, good
motor performance and stabilisation showed a positive correlation with cognitive competence and especially
processing speed of information processing. Moreover, Hernandez and Cacola’s (2015) study examined the
relationship between four-year-old preschool children’s motor performances and cognitive competencies. In the
study, the results revealed a positive correlation between kinetic performance and verbal expression. In particular,
manual coordination of upper extremities was a significant predictor and determined IQ and general scores for
kinetic performance. In other words, effortful control and behaviour regulation, which affect early academic skills,
have a significant effect on readiness for school in reality. When early academic skills are examined, early literacy
generally appears before us. In fact, fine and gross motor skills are important skills whose relationship with
children’s school readiness should be examined. While readiness for school, or lack of it, is being evaluated, the
child’s motor skill development should be given strong consideration, and there should perhaps be a standard
syllabus for interventions beginning at preschool level (Hernandez & Cacola, 2015). By means of a weekly
programme of motor skill activities at preschool level, improvements in cognitive competencies can be enabled
(Draper et al., 2012). The current study shows that effortful control and behaviour regulation also predict
children’s fine and gross motor skills. Therefore, to support preschool children’s early academic skills and
readiness for school, effortful control and behaviour regulation skills need to be supported in the early period.

It was determined that behavioural regulation predicted social and emotional competence; fine motor skills and
communication skills among early academic behaviours. Starting school requires a number of behavioural
regulation skills. Attention orientation, and acquisition and integration of new knowledge, and at the same time,
elimination of distractors and control of impulses in a classroom environment may be possible with successful
behavioural regulation (Lewit & Schuurmann-Baker, 1995). Therefore, preschool education emerges as an
important channel through which these skills can be acquired (Bowman, Donovan & Burns, 2001). For this reason,
a significant number of studies conducted on executive function skills focus on behavioural regulation skills in the
preschool education period (e.g., McClelland et al., 2007; Ponitz et al., 2009). In the present study, it was
determined that behavioural regulation skills predicted social and emotional competences in preschool children.
The findings of the study are parallel to those in the literature. Study findings reveal that the observed behavioural
regulation is correlated with children’s socio-emotional and behavioural adaptation. For instance, in the study by
Eisenberg et al. (1997), a relationship was found between children’s observed behavioural regulation and socially
appropriate or adaptive behaviours. Similarly, Eisenberg, Cumberland et al. (2001) showed that low levels of
behaviour regulation in children were related to internalising and externalising problem behaviours. In a different
study carried out on self-regulation using preschool children’s physiological and behavioural regulation, it was
revealed that behavioural regulation could be a physiological (temperament-based) mediating mechanism.
Behavioural regulation was found to contribute to preschool children’s adaptation skills or social competence
scores (Liew, Johnson, Smith & Thoemmes, 2011). In the study, it was determined that behaviour regulation was a
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predictor of fine motor skill, which is an important early academic and school readiness skill. During the preschool
period, it is expected that children can master or display behavioural regulation requiring fine motor skills that will
be important when they officially start school or receive preschool education, such as drawing with coloured
pencils or writing with a pencil. Therefore, behavioural regulation may be a relevant aspect developmentally for
focusing on preschool children’s fine motor skills and socio-emotional and behavioural adaptation, and for
evaluating these (Liew, Johnson, Smith & Thoemmes, 2011). It can be said that the current finding is consistent
with the findings of studies in the literature related to motor functions and academic success. Michel,
Roethlisberger, Neuenschwander and Roebers (2011) revealed that children with motor coordination disorders
displayed lower pre-academic skills, so that they faced a significant disadvantage when they began formal
education. In our study, a statistically significant relationship with early academic competence was not found for
abstraction skills or cognitive flexibility, but it was determined that abstraction skills predicted approaches to
learning in early academic enablers. Executive functions are cognitive skills such as working memory, inhibitory
control and cognitive flexibility involved in performing target-oriented activities (Blair & Peters, 2003). The two
main executive functions involved in these processes are inhibitory control and cognitive flexibility. Although,
interestingly, a relationship was not found in our study, when the literature is examined, studies are found which
reveal that cognitive flexibility is associated with some of children’s early academic skills. For example, Ahgi
(2016) revealed that cognitive flexibility developed with age and that it was significantly correlated with receptive
language. Similarly, in Deak and Wiseheart’s (2015) study, it was found that cognitive flexibility was predicted by
variables such as vocabulary size, verbal inhibition, response speed and abstract reasoning. Various studies have
associated cognitive flexibility with academic readiness for school acquired success in young children. In a mainly
middle-class sample, a positive correlation of cognitive flexibility measured in children aged 4-5 with their literacy
and mathematics scores in the first three years of primary school was revealed (Bull, Espy, & Wiebe, 2008). In the
study conducted on preschool children by Bierman, Nix, Greenberg, Blair, and Domitrovich (2008), cognitive
flexibility was a positive predictor of learning outcomes in language and literacy. In the present study, it was seen
that abstraction skills predicted approaches to learning. Very little is known about the relationships of cognitive
flexibility and the other components of children’s learning approaches such as attitudes towards learning. Studies
conducted on this subject focus on social competence and behaviour problems rather than on learning approaches
(e.g. Nigg, Quamma, Greenberg & Kusché, 1999; Riggs, Blair, & Greenberg, 2003). Attitudes towards learning
include a child’s tolerance to disappointment, cooperation and acceptance of help when required (McWayne et al.,
2004). In the study by Vitiello, Greenfield, Munis, and George (2011), it was revealed that cognitive flexibility was
significantly correlated with children’s approaches to learning. Moreover, the researchers suggested that
development of children’s cognitive flexibility could develop their approaches to learning as well as their
academic readiness for school. Children with stronger cognitive flexibility can better select and activate positive
approaches to learning in response to learning situations than children with weaker cognitive flexibility (Vitiello,
Greenfield, Munis, & George, 2011). According to Chang and Burns (2005), cognitive flexibility is related to
motivation in preschool children. Even though data were obtained in this study to the effect that abstraction skills
predicted approaches to learning, there is a need for further research on this subject.

5. Conclusions and Recommendation

In the study, to determine which subdimensions of effortful control were associated with early academic success
and early academic enablers, the subdimensions were dealt with separately. Moreover, in the study, the
relationships of behaviour regulation with early academic competence and early academic enablers were examined
separately for the subdimensions of early academic competence and early academic enablers. Similarly, the
relationship of cognitive flexibility and abstraction skills with early academic competence and early academic
enablers was examined separately for all subdimensions of early academic competence and early academic
enablers. It was found that effortful control especially predicted creative thinking, critical thinking and early
literacy skills in early academic competence. Moreover, it was determined that behavioural regulation predicted
early literacy and that effortful control predicted comprehension skills. As behaviour regulation scores increased,
early literacy skills in children’s early academic competence also increased. Behaviour regulation and effortful
control, which are two important skills of self-regulation, were also shown to predict readiness for school. In the
study, it was concluded that behaviour regulation predicted both early literacy and numeracy skills in early
academic competence. It was concluded that effortful control and behaviour regulation, which make up the
structure of self-regulation, were not only related to early literacy and mathematical ability, but also predicted the
critical thinking and creative thinking skills of early academic competence. Effortful control significantly
predicted social and emotional competence, approaches to learning and communication skills. Moreover, effortful
control predicted gross motor skills. It was revealed that effortful control and behaviour regulation predicted the
psychomotor skills of fine motor and gross motor skills, which are early academic enablers. It was determined that
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behavioural regulation predicted social and emotional competence; fine motor skills and communication skills
among early academic enablers. A statistically significant relationship with early academic competence was not
found for cognitive flexibility or abstraction skills, but it was determined that abstraction skills predicted
approaches to learning in early academic enablers.

Early academic skills fostered in children in this period increase children’s levels of readiness for school and have
a significant effect on their achievement in more advanced academic skills in their later education experience.
Studies reveal that children who enter school with a lower level of achievement show a tendency to remain at these
levels during their school years. Denton and West (2002), for example, found that children who entered
kindergarten with low literacy and arithmetic skills continued to possess low levels of these skills in first grade.

It is also possible for relationships between self-regulation and academic success to be reciprocal in young
children. Therefore, in children in the preschool period, self-regulation, behaviour regulation skills and executive
functions (short-term memory, inhibitory control) need to be supported, and if there is a weakness, they should
definitely be consolidated.

Demographic characteristics were not examined in the study. In future studies, the variables should be examined
especially by checking age, gender, socio-economic status and even family status, and the separate effects of these
can be examined. By conducting longitudinal research, whether both higher-level cognitive characteristics and
early academic skills with self-regulation predict school success can be examined
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