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Abstract

The aim of this study was to develop a scale to assess the self-regulation (SR) skills of preschool
children. The developed scale enables the assessment of preschool children’s self-regulation (SR)
skills based on their teachers’ observations. Exploratory and confirmatory factor analyses were
conducted on Turkish preschool children with two samples (n=300 and n=289, respectively). The
TR-PCSAS, with 42 items in total, has its three-factor structure supported by the factor analysis
results. In addition to good reliability and construct validity results, the measure also had a strong
positive correlation with a similar scale. A multiple regression analysis was conducted to predict
children’s SR skills based on gender, duration of attended early childhood education, and the
teachers’ professional experience. These variables significantly predicted children’s SR skills.
Findings demonstrate that the TR-PCSAS has appropriate psychometric characteristics and can be
used for assessing the SR skills of preschool children in Turkiye.
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Okul Oncesi Donemdeki Cocuklarin Oz Diizenleme Becerilerini
Degerlendirme Olcegi- Ogretmen Formu Gelistirme Calismasi
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Oz

Bu ¢aligmanin amaci, okul dncesi donemdeki ¢ocuklarin 6z diizenleme becerilerini degerlendirmek
lizere bir dlgme araci gelistirmektir. Gelistirilen 6lgek, okul oncesi donemdeki ¢ocuklarin 6z
diizenleme becerilerinin dgretmen gozlemlerine dayanarak degerlendirilmesini saglamaktadir.
Acimlayici ve dogrulayici faktor analizleri okul dncesi donemdeki ¢ocuklardan olusan iki farkli
orneklem (sirasiyla n=300 ve n=289) iizerinde gergeklestirilmistir. Faktor analizi sonuglari, toplam
42 maddeden olusan OCOBD-O’niin ii¢ faktérlii yapismin yap: gecerligini desteklemektedir. Iyi
giivenirlik ve faktor gegerligi sonuglarma ek olarak, benzer bir dlgekle de pozitif ve yliksek
korelasyona sahiptir. Cocuklar 6z diizenleme becerilerini cinsiyet, devam ettigi okul Oncesi
egitimi siiresi ve Ogretmenlerin mesleki deneyimlerine gore yordamak i¢in ¢oklu regresyon
yapilmustir. Bu degiskenler ¢ocuklarin 6z diizenleme becerilerini anlamli sekilde yordamistir.
Bulgular, OCOBD-O’niin uygun psikometrik 6zelliklere sahip oldugunu ve Tiirkiye'deki okul
oncesi cocuklarin 6z diizenleme becerilerinin degerlendirilmesinde kullanilabilecegini gostermistir.

Anahtar Sozciikler: Okul oncesi, 6z diizenleme becerileri, 6lgek gelistirme, Okul Oncesi
Dénemdeki Cocuklarin Oz Diizenleme Becerilerini Degerlendirme Olgegi- Ogretmen Formu,
OCOBD-O.
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Introduction

From a theoretical perspective, self-regulation is a proactive process whereby individuals
consistently organize and manage their thoughts, emotions, and behaviors (Zimmerman, 2000). Self-
regulation skills develop through certain stages from the beginning of life. In the first years of life, the
development of self-regulation takes place in a stage defined by stage characterized by external
regulation. At this stage, infants trust the people who take care of them, and adults support their self-
regulation by using various methods to calm them down when they cry and feel restless. In the co-
regulation stage, as the child grows and develops, they participate in the self-regulation process with
the person who cares for them. The child starts to internalise calmness through reading books together,
deep breathing, hugging, and other calming activities. Through meaningful experiences in these two
stages, the child's secure attachment to the adult is strengthened. In the self-regulation stage, adults act
as guides for children and encourage them to use various strategies for self-regulation. Self-regulation
skills develop dramatically, especially in the early childhood years. Around the age of six, children can
realize what calms them down and try methods (e.g., deep breathing) that help them cope with negative
emotions (Bronson, 2000).

Self-regulation (SR) skills in the preschool period are very formative, enhancing preschoolers'
ability to develop early academic skills, which lead to later success. An achievement gap may be
observed between children who struggle with SR in the preschool period and their peers. Closing this
gap is difficult or impossible (Garner & Waajid, 2012; Blair & Razza, 2007; Blair, 2003; Izard et al.,
2001). In this regard, Robson et al. (2020) investigated the formative role of SR skills for later periods
of life in their meta-analysis. They found that SR development in the preschool period (~4 years of age)
is positively associated with children's social competence, attitude towards school, and academic
achievement at the beginning of the primary school years (~8 years of age). It is negatively associated
with internalization problems, peer victimization, and externalization problems. In addition, it was
found that, at the beginning of primary school years, SR positively correlates with academic
achievement (math and early literacy) in later school years (~13 years of age), whereas that it negatively
correlates with externalization problems (aggressive and criminal behavior), depressive symptoms,
obesity, smoking, and substance use. Children's self-regulation (SR) skills in early school years are
negatively related to aggressive and criminal behavior, depressive symptoms, anxiety, obesity, smoking,
alcohol and substance use, and physical illness symptoms in adulthood (~38 years of age).

SR skills can be taught and reinforced. The child's environment should offer various supportive
experiences to improve their SR. The facilitating process starts in infancy, characterized by warmth,
responsiveness, sensitivity, and secure attachment relationships with the adults around the child, and
continues with sensitive guidance that respects the child's increasing need for autonomy and
independence. When children start preschool, teachers are expected to establish a trusting relationship,
to be a model for them in SR skills, and to incorporate self-regulatory activities in the content of the
program (routines, activities, peer relations, etc.) (McClelland & Tominey, 2016). Therefore, one must
evaluate children’s SR skills through valid and reliable measurement tools to provide effective guidance
and support in the early childhood years.

A variety of methods are used for the evaluation of children's SR skills. In addition to the
assessments based on adult observation or report (Rimm-Kaufmann et al., 2005; Achenbach & Rescorla,
2000), direct assessment tools can be implemented via different tasks that are performed by the child
individually (Ponitz et al., 2009; Smith-Donald et al., 2007). Although direct assessment tools form an
important part of assessment and evaluation, they can still be time-consuming and expensive. These
tools are generally used by researchers and clinical psychologists who have attended practical training.
In the national literature, scales originally developed in Western culture and adapted to Turkish culture
have been widely used in the assessment and evaluation of SR skills (Ertiirk Kara et al., 2017; Sezgin
& Demiriz, 2015; Findik Tanribuyurdu & Giiler Yildiz, 2014). For instance, Ertiirk Kara et al. (2017)
and Findik Tanribuyurdu & Giiler Yildiz (2014) have used the Preschool Self-Regulation Assessment
(PSRA) to assess children’s SR skills within the Turkish context. They have reported that culture-
specific behaviors are observed in children’s task performances, particularly in the tasks Toy Wait and
Snack Delay, which are related to the positive emotion subscale of PSRA. According to these results,
Turkish children tend to be dependent on practitioners’ directions during these tasks, compared to their
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Western counterparts. For this reason, children’s behaviors within these tasks do not show variance, all
children wait for practitioners’ directions patiently. Researchers have argued that children’s behavior
is due to culture rather than the high level of perseverance. Also, researchers have stated that the children
do not go beyond the directions given by the adult they see as authoritative in the teacher-centered,
traditional education approach. This interpretation of the researchers has been supported by their
findings regarding the quality of teacher-child interactions. To this end, Merenda (2006) has underlined
the importance of ensuring that the culture in which the scales are originally developed and the culture
in which they are adapted be similar. Considering that the scales on SR skills are generally developed
by researchers from the Western culture, and it is known that Turkish and Western cultures are quite
different, there is a need for new assessment tools to more effectively assess children's SR in Turkish
culture.

The current study aims to develop an easily implementable, valid, and reliable measurement tool
to assess the SR skills of preschool children for reasons such as cultural specificity, time-saving for
researchers and educators, and cost efficiency. The implementation process of the scale does not require
any equipment or materials. Since the assessment process is based on observation, the scale is filled out
by the child's teacher rather than by an outside researcher. The scale serves to assess preschool children’s
self-regulation skills by considering the process, rather than implementing a one-shot assessment, which
is based on the principle that data about the child should be collected over time. The scale is also
appropriate for evaluation in terms of temporal and spatial aspects.

Method

During the scale development process, the processing steps suggested by DeVellis & Thorpe
(2021) were followed. In the first stage of the study, the item pool was formed to assess children’s SR
skills. In the next stage, Exploratory Factor Analysis (EFA) was performed to examine the structure of
the scale items. Since the Tau-equivalent model provides acceptable goodness of fit, Cronbach's alpha
values were calculated to analyze the scale's internal consistency. The factor structure identified by EFA
was investigated on a different sample and then a confirmatory factor analysis (CFA) was performed.
Finally, analyses were performed to assess the criterion validity of the scale and its relationship with
various variables through correlational assessments.

Scale Development

The research team, consisting of an early childhood education specialist, two colleagues who had
experience researching SR, and a specialist in the field of measurement and evaluation, carried out the
item generation process of the scale. Items were written by two early childhood education specialists in
the research team. Previous research on the assessment of SR skills was reviewed (MacKenzie, 2015;
Cameron Ponitz et al., 2008; Smith-Donald et al., 2007; Bronson et al., 1990).

SR is described as an umbrella term in the literature. It involves the development of children's
ability to regulate their emotions, thoughts, and behaviors, enabling them to act in a positive, goal-
directed, and purposeful manner. In the early years of life, the foundations of emotional and cognitive
SR are integrally linked, and both are necessary for behavioral SR (Posner & Rothbart, 2000).
Considering this information, the first item pool, including 71 items, was formed, and the researchers
approached self-regulation skills under three dimensions: cognitive, behavioral, and emotional
regulation. Researchers focused on executive functions and attention components of cognitive
regulation; naming, recognizing, understanding, expressing, and controlling emotions as processes of
emotional regulation; and the components of impulse control and delaying gratification of behavior
regulation.

A focus group interview was conducted to evaluate whether the scale items were accurate, whether
they included the skills to be measured, and whether there were similar or inappropriate items. The
focus group interview was conducted with two teachers who have more than ten years of professional
experience and a master’s degree in the field of early childhood education. The revisions were made
according to the focus group discussion. For instance, to make the two items clearer, explanatory
examples were written in parentheses after the items. One item in the item pool was divided into two
items: "He/She works/plays independently without adult support.” Lastly, the opinions of three
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specialists in the field of early childhood education and one specialist in the field of measurement and
evaluation were sought, and these four specialists reached a high level (.92) consensus on the items
(Miles & Huberman, 1994).

Participants

The research was carried out in two phases, and different participant groups were studied for each
phase. EFA and reliability analyses were performed in the first phase. The demographic characteristics
of the participants in the first phase are given in Table 1.

Table 1. Demographic characteristics of the participants who participated in the first phase

f %
Girl 173 57,1
Gender Boy 127 423
Only child 81 27,0
- One sibling 124 413
Number of Siblings Two siblings 57 190
Three or more siblings 38 12,7
Youngest child 106 353
Order of Birth Middle child 36 12,0
Eldest child 77 25,7
Less than one year 120 40,0
Duration of Preschool One to two years 135 45,0
Education Two to three years 37 12,3
Three years 6 2,0
Iliterate 21 7,0
Primary 38 12,7
Mother’s Education Level ~ High school 63 21,0
Undergraduate 93 31,0
Iliterate 8 2,7
Father’s Education Level ~ Primary 34 11,3
High school 70 23,3
Undergraduate 93 31,0
Working 114 38,0
Mother’s Working Status  Not working 186 62,0
Kindergarten in  primary 121 40,3
school
Independent preschool 92 30,7
Private school 35 11,7
Types of ECE Institutions Kindergarten in secondary 32 10,7
school
Kindergarten within 14 47
vocational and technical high
schools
Institutional Kindergarten 6 2,0

A total of 300 children, 173 girls and 127 boys participated in this phase. The ages of the participant
children ranged from 34 months to 79 months (M = 63.37, SD = 8.39). 27% of child participants were
only children, 41.3% of them had one sibling, 19% had two siblings, and 12.7% had three or more
siblings. 35.3% of the participating children were the youngest children in their families; 25.7% of them
were the eldest children; and 12% were the middle children. Forty percent of the child participants
attended formal early childhood education for less than one year, 45% for one to two years, 12.3% for
two to three years, and 2.3% for three years. Seven percent of the mothers and 2.7% of the fathers were
illiterate. 31% of the children’s mothers and fathers had an undergraduate degree, 21% of the children’s
mothers and 23.3% of fathers were high school graduates, and 12.7% of the children’s mothers and
11.3% of fathers were primary school graduates. Sixty-two percent of the children’s mothers did not
work. 40.3% of the children attended kindergarten in primary schools; 30.7% attended independent
preschools; 11.7% attended private schools; 10.7% attended kindergarten in secondary schools; 4.7%
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attended kindergarten within vocational and technical high schools; and 2% attended institutional
kindergarten. During the second stage of the study, CFA and criterion validity analyses were carried
out, along with the examination of correlations between children's SR skills, their gender, and the
professional experiences of their teachers.

The demographic characteristics of the participants in the second phase are given in Table 2.

Table 2. Demographic characteristics of the participants who participated in the second phase

f %
Girl 154 53,3
Gender Boy 135 46,7
Only child 124 429
- One sibling 122 422
Number of Siblings Two siblings 35 121
Three or more siblings 8 2,8
Youngest child 106 44,6
Order of Birth Middle child 36 36,7
Eldest child 77 45
Less than one year 129 44,6
Duration of Preschool One to two years 106 36,7
Education Two to three years 41 14,2
Three years 13 45
Iliterate 1 0,3
Primary 19 6,6
Mother’s Education Level  High school 45 15,6
Undergraduate 161 55,7
lliterate 1 0,3
Father’s Education Level ~ Primary 12 42
High school 55 19,0
Undergraduate 168 58,1
Working 181 62,6
Mother’s Working Status  Not working 108 374
Kindergarten in  primary 77 26,6
school
Independent preschool 25 8,7
Private school 174 60,2
Types of ECE Institutions Kindergarten in secondary 20 7,0
school
Kindergarten within 6 2,1
vocational and technical high
schools
Institutional kindergarten 5 1,7

A total of 289 children, 154 girls (53.3%) and 135 boys (46.7%), participated in this phase. The
ages of the children ranged from 36 months to 84 months (M =59.31, SD =10.38). 42.9% of participant
children were only children, 42.2% of them had one sibling, 12.1% had two siblings, and 2.8% had
three or more siblings. 44.6% of the children attended formal early childhood education for less than 1
year, 36.7% of them for 1-2 years, 14.2% for 2-3 years, and 4.5% for more than 3 years. Only one of
the children’s parents was illiterate. 55.7% of the mothers and 58.1% of the fathers had an undergraduate
degree, 15.6% of the mothers and 19% of the fathers were high school graduates, and 6.6% of the
mothers and 4.2% of the fathers were primary school graduates. Thirty-seven-point four percent of the
mothers did not work. 26.6% of the children attended kindergarten classrooms in primary schools, 8.7%
of them attended independent preschool, 60.2% attended kindergarten in private schools, 7% attended
kindergarten in secondary school, 2.1% attended kindergarten in vocational and technical high schools,
and 1.7% attended institutional kindergarten.
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Research Instruments and Procedures
Demographic Information Form

This form includes the participant children’s age, gender, number of siblings, duration of formal
early childhood education experience, educational background of their parents, employment status of
the mothers, type of school children attends.

The Preliminary Teacher Reported — Preschool Children's Self-Regulation Skills
Assessment scale (TR-PCSAS)

Considering the focus group interviews, related literature, and professional opinions, the scale was
structured in three subscales: behavior regulation, emotion regulation, and cognitive regulation. The
cognitive regulation subscale consists of 35 items (for example, Item 2: He/She has difficulty making
decisions when there are many options). Item 3: He/She needs a reminder to start an activity). The
behavior regulation subscale consists of 18 items, for instance, Item 19: He/She uses materials without
harm, Item 28: He/She does not want to get in line, for example, for riding a swing or washing hands.
Lastly, the emotion regulation subscale consists of 18 items (for example Item 58: He/she uses the
names of emotions correctly (for instance, happy, sad, confused, etc.), Item 56: He/she talks about the
causes and consequences of his/her feelings). There were 71 items in the first item pool. The items in
the scale were designed on a five-point Likert scale with options 1, never, 2, rarely, 3, sometimes, 4,
often, and 5, always.

Self-Regulation Skills Teacher Form (SRSTF) for 4-6 Years-Old Children

This form was used for criterion validity, as it showed comparable scale characteristics. It was
developed by Ivrendi & Erol (2018). The items in the scale were arranged in a five-point Likert scale
with options (1-never, 2-rarely, 3-sometimes, 4-usually, and 5-always). It consists of three subscales:
inhibitory control, working memory, and attention. The scale can be evaluated based on the total score
and subscales. After the validity and reliability analyses of the assessment tool were conducted, 22 items
remained. The maximum score that can be obtained from the scale is 110, and the minimum score is 22.
The 11th item in the scale (He/She harms the environment when he/she gets angry.) is reverse scored.
Cronbach’s alpha coefficient is calculated to be 0.94.

Ethics committee approval was obtained to carry out the study. In the first phase of the study, the
Preliminary Teacher Reported — Preschool Children's Self-Regulation Skills Assessment Scale (TR-
PCSAS), in its initial version with 71 items, and the Demographic Information Form were combined in
Google Forms. Within the second phase, TR-PCSAS (42 items after EFA), the Self-Regulation Skills
Scale (SRSTF) for 4-6-year-old children's Teacher Form, and the Demographic Information Form were
sequentially combined in a single Google Form. Within the two phases of the study, the early childhood
education teachers were easily accessible, willing to participate in the research, and contribute to the
research process through the forms. The teachers filled out the forms provided in the link for each child
in their classrooms one by one, based on observations specific to each child.

Data Analysis

The data obtained from the TR-PCSAS, the SRSTF for 4- to 6-year-old children, and the
demographic information form were analyzed with the SPSS program. Exploratory and confirmatory
factor analyses, which assessed the construct validity of TR-PCSAS, were carried out as part of the
related studies. The MPlus 8 software was used for confirmatory factor analysis. As part of the criterion
validity analysis of TR-PCSAS, the relationship between TR-PCSAS scores and the SRSTF for 4-6-
year-old children was analyzed by calculating the Pearson correlation coefficient. As part of the
reliability analysis of TR-PCSAS, Cronbach's alpha was examined. Finally, the predictive power of
children's gender, the duration of formal early childhood education experience, and their teachers'
professional experience with SR skills were analyzed by multiple linear regression.

Ethical Procedures

The Human Sciences Ethics Committee of the corresponding author's university approved the
research protocol on March 24, 2023. The data were obtained from teachers' observations of children.
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For this reason, the participating teachers and the families of the children were informed about the
content of the study. The research was based on voluntary participation.

Results
Results for Exploratory Factor Analysis (EFA)

EFA was performed on 71 items included in the analysis. It was decided to apply the principal axis
factoring method. One of the types of vertical rotation was performed using the Promax method. The
Kaiser-Meyer-Olkin (KMO) value was calculated as .950, which indicates that the data are factorable.
According to the results of the Bartlett test, which tests whether the correlation matrix is a unit matrix
(null hypothesis), the p-value was calculated to be greater than .001. Consequently, the null hypothesis
was rejected at the alpha level of .05. Therefore, the correlation matrix differed significantly from the
unit matrix. According to the parallel analysis, three factors have been extracted. Hence, EFA was
performed following the three-factor structure. Three factors explained 57.63% of the total variance.
The items were removed in the final analysis, taking into consideration factor loadings and common
variance values, as follows: 4, 8, 9, 10, 13, 17, 18, 21, 22, 24, 27, 29, 37, 40, 41, 42, 43, 45, 47, 49, 50,
54, 59, 60, 61, 62, 63, 66. The high percentage of the total variance was considered valid because it
showed that this scale could measure its intended construct. It is also seen in the scree plot given in
Figure I that the final scale is three-dimensional.

Scree Plot

Factor Numbs

Figure 1. Scree Pilot

Table 3 demonstrates the factor rotation results and provides

Table 3. EFA Results for the TR-PCSAS: Three-Factor Solution with Varimax Rotation for The EFA
Sample (N = 300).

F1:CR F2:BR F3:ER
ID P P P h2
7 .882 .682
53 .833 .649
35 .830 .545
33 .814 746
34 797 .586
39 791 715
5 788 .583
2 179 .576
3 178 .697
52 755 172
11 721 573
32 720 .576
1 .694 49
48 .686 .628
51 .678 .623
38 .673 .604
12 .654 .644
6 .626 336
36 579 282
44 552 294

65 525 351
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70 911 .665
69 906 .694
23 .850 739
67 821 479
64 818 .594
15 175 .653
26 746 .687
20 .643 .62
16 .636 .624
30 .623 469
14 .617 .504
28 .614 .639
31 .608 572
46 .606 427
19 .601 .563
71 .566 28
68 502 .209
25 911 438
56 905 .868
55 .810 817
57 733 713

The final version of the scale consists of three dimensions: cognitive regulation (21 items),
behavior regulation (18 items), and emotion regulation (3 items).

Results for Confirmatory Factor Analysis (CFA)

CFA was performed using the weighted least squares mean and variance adjusted (WLSMV)
method, with data collected from a different sample (n=289) to test the fit of the three-factor model
established by EFA. Indices related to model-data fit are shown in Table 4 following the criteria
determined by Kline (2016).

Table 4. Global Fit Statistics for the TR-PCSAS for the CFA Sample (N = 289).

Fit indices Acceptable value range Estimated value indexes
2ldf 0< x?/df <3 1.93
RMSEA 00 < RMSEA < .08 0.057
CFI .90 < CFI £1.00 .968
SRMR .00 < SRMR < .08 .066

Note. CFA = Confirmatory factor analysis, TR-PCSAS = Teacher-reported preschool children's self-
regulation skills assessment scale; x2//df= chi-square test; RMSEA = root mean square error of
approximation; CFl = comparative fit index; SRMR= standardized root mean square residual.

The fit indices estimated on CFA are generally within acceptable limits. In this context, the three-factor
model fits the data. Estimated standardized factor loadings for the model are shown in the path diagram
below.

XK

[naRRAREREAGARAAARARARARAAGARGARAGARARNN IR0

Figure 2. Path Diagram for the TR-PCSAS
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Standardized factor loadings of items associated with the first, second, and third factors ranged
from .552 to .875, .570 to .902, and .869 to .991, respectively.

Results for Criterion Validity

The SRSTF for 4-6-year-old children was used as a comparable scale in the current study. The
Cronbach’s alpha reliability of the scale’s sub-dimensions was estimated to be .90 for the inhibitory
control sub-dimension, .92 for the attention sub-dimension, and .91 for the working memory sub-
dimension. The reliability of the total scores for the entire scale was calculated as .94. In this case,
reliability is high for both the scores obtained from the sub-dimensions of the scale and those obtained
from the complete scale.

Table 5. Correlation Coefficient Values between SRSTF for 4-6 Years-Old Children and TR-PCSAS
scores (N=289).

CR BR ER TR- IC A WM  SRSTF for 4-6

PCSAS Years-Old
total Children total

Cognitive 1,000

Regulation (CR)

Behavior ,648 1,000

Regulation (BR)

Emotion 479 ,253 1,000

Regulation (ER)

TR-PCSAS ,923 ,880 ,506 1,000

Total

Inhibitory ,667 ,360 ,789 ,636 1,000

Control (IC)

Attention (A) ,794 721 ,348 ,832 ,553 1,000

Working 784 ,496 ,419 724 567 723 1,000

Memory (WM)

SRSTF for 4-6 ,863 ,626 ,610 ,854 ,836  ,899 ,838 1,000

Years-Old

Children Total

The correlation coefficients between SRSTF for the 4- to 6-year-old children subscales ranged
from 0.348 to 0.794. The strongest relationship was found between the cognitive regulation subscale
and the attention subscale (r =.794). The weakest correlation was found between the emotion regulation
subscale and the attention subscale (r = .348). The TR-PCSAS provides evidence that it is valid and
measures a trait similar to the SRSTF, for 4- to 6-year-old children.

Results for Predictive Validity

Multiple regression analysis was conducted to predict children's self-regulation (SR) skills based
on their gender, duration of formal early childhood education experience, and professional experience
of their teachers. These variables predicted the children’s SR skills significantly (F[3, 285]=8.365, p <
.001, R2=.081).

The sex of children was a significant predictor of SR skills when other variables were controlled
(t=-3.837; p=0.001). The SR skills of boys (coded as 1) were on average 12.096 units higher than the
SR skills of girls (coded as 0). When other variables were controlled, the duration of formal early
childhood education experience was not a significant predictor of self-regulation (SR) skills (t =.0747;
p = .941). The professional experience of teachers was a significant predictor of children’s SR skills
levels when other variables were controlled (t = 3.124; p=.002). As the professional experience of the
teacher increases by one unit, it is expected that the SR skills of the children will increase by
approximately 4.810 units.
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Results for the Reliability of TR-PCSAS

The internal consistency reliability of the scale was analyzed by estimating Cronbach's alpha
coefficient. Therefore, Cronbach's alpha reliability coefficient values were calculated for the different
sub-dimensions of the scale, with values of 0.96 for cognitive regulation, 0.95 for behavior regulation,
and 0.93 for emotion regulation. These high Cronbach's alpha values indicate that the scores obtained
from these dimensions are highly reliable.

Discussion, Conclusion and Recommendations

The aim was to contribute to the relevant literature by developing a valid, reliable measurement
tool to assess the SR skills of preschool children. Based on a comprehensive literature review on SR
skills, the opinions of preschool teachers, and the evaluations of field experts, a measurement tool
consisting of three dimensions— cognitive regulation, behavior regulation, and emotion regulation—
with a total of 42 items, was developed. The results of the two-phased study showed that the TR-PCSAS
provided valid and reliable scores for children's SR skills. The positive correlations between TR-PCSAS
scores and the SRSTF for 4-6-year-old children, which have similar scale characteristics, provided
evidence for criterion validity. Internal consistency of the scale was ensured by high Cronbach’s alpha
coefficients. Like the scales developed for the assessment of SR skills in the relevant literature, the TR-
PCSAS has been shown to reflect the multidimensional structure of SR skills (Korucu et al., 2022; Asiye
& Erol, 2018; Morrison & Grammer, 2016; Zhou et al., 2012; Smith-Donald et al., 2007). TR-PCSAS
is different from the scales in the national literature: the Self-Regulation Skills Teacher Form for 4-6-
Year-Old Children (Asiye & Erol, 2018), the Child Behavior Rating Scale (Ertiirk Kara, 2017; Bronson
et al., 1990), and the Children’s Independent Learning Development Checklist 3—5 Years (Sarag et al.,
2019). It focuses on SR as an umbrella term encompassing emotional, cognitive, and behavioral self-
regulatory skills, and evaluates how these SR skills are structured around the relationship between these
three dimensions.

The national literature also shows that Turkish versions of Head-Toe-Knees-Shoulders (Ponitz et
al., 2008) and Preschool Self-Regulation Assessment (Sezgin & Demiriz, 2015; Findik & Giiler Yildiz,
2014) have been frequently used in the assessment of children’s SR-skills. These measurement tools
share common features: a practitioner needs training to implement the tools, they are adapted from
Western culture, and are implemented individually for each child. Hence, TR-PCSAS is timely,
economical, culturally appropriate, and convenient. It can be used to support the measurement process
and will allow a comprehensive and multifaceted evaluation of SR.

According to the results of the current study, TR-PCSAS significantly predicted the SR skills of
the children, considering variables such as gender, the duration children spent in formal early childhood
education, and their teachers' professional experience. It is known that SR skills develop dramatically
in the early childhood years, in parallel with the development of the frontal lobe of the brain (Fjell et
al., 2012). During these years, the duration of children's attendance in a well-planned and systematic
formal early childhood education, and their teachers’ professional experience in the field have a direct
effect on their self-regulation (SR) skills. When the children’s gender and the duration of formal early
childhood education experience were controlled, the significant relationship between children's SR
skills and teachers' professional experience may stem from teachers improving their knowledge of SR
skills over the years (Iriogbe-Efionayi, 2020; Webster, 2015; Rice, 2013). It has been observed that
longer attendance in early childhood education did not have a significant effect on children's SR skills
when the professional experience of the teachers was controlled. This finding suggests that the duration
of formal early childhood education experience, when combined with the professional experience of the
teachers, has a significant effect on the children’s self-regulation (SR) skills. When the variables of the
duration of children’s formal early childhood education and the presence of professional teachers were
controlled, boys were observed to have higher SR skills than girls. Although it has been revealed in the
international literature that girls are better than boys in academic skills, including SR skills (Magat,
2013), the gap between boys and girls has been closing in recent years according to the National
Assessment of Educational Progress (Perie et al., 2005). When the national literature was reviewed, it
was evident that there were various findings on the differences in SR skills based on children’s gender.
While some studies have not found a difference in children's SR skills based on their gender (Eren,
2022; Yilmaz, 2020; Ural et al., 2020; Ertiitk Kara & Gonen, 2015; Findik Tanribuyurdu & Giiler
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Yildiz, 2014), the results of several studies have indicated that girls are better than boys (Oztabak &
Ozyiirek, 2018; Aksoy & Tozduman Yarali, 2017; Daggiil, 2016). This variation among the findings
may be due to various factors, such as the uncontrolled socio-economic backgrounds of children and
the educational status of their parents. However, the finding that boys are better than girls in SR skills
in the current study may stem from assessing children's SR skills not only in the cognitive dimension
involving attention/impulse control but also in emotional and behavioral regulation.

In the current study, the examination of children's SR skills only in terms of gender, teacher's
professional experience, and children's experience in formal early childhood education, limits the study.
Further research can be carried out to investigate other factors and mediating variables associated with
the SR skills of children. To strengthen the predictive power of TR-PCSAS, further studies can be
conducted to examine the relationship between TR-PCSAS and the related variables, such as SR skills,
quality of the teacher-child relationship, and the quality of the classroom environment. Since TR-
PCSAS is a teacher-reported scale, the collected data were based on the personal statements and
observations of participant teachers. Therefore, it would be better to incorporate alternative approaches
in the measurement and evaluation processes of children's SR skills. In addition to TR-PCSAS, it is
advisable to use multiple data sources to obtain information on self-regulation skills directly from
children or indirectly from families. Another limitation of the study was that it was not possible to
explore the social or cultural differences among the children because all participants were Turkish. In
recent years, children from different cultures have begun to attend early childhood education institutions
in Turkey. In this regard, the current findings are limited in generalizability to these groups. Therefore,
replicating the research in other samples (e.g., Afghan, Syrian children) may promote better evaluation
of the factor structure and psychometric quality of the scale. These studies will provide further evidence
for the validity and reliability of TR-PCSAS.

Educational specialists place importance on supporting self-regulation (SR) skills in the early
childhood years. Efforts to evaluate children's SR skills and design practices within the scope of these
evaluations have begun recently. At this point, it is suggested that developing a valid and reliable
measurement tool, such as TR-PCSAS, would be beneficial for educators and researchers. Also,
developing such an assessment tool will both contribute to early childhood education literature and lead
to further research in this field. The measurement tool consists of concrete behaviors that teachers can
easily observe in the classroom environment. Moreover, because the items of TR-PCSAS focus on
emotion, behavior, and cognition, it offers an important perspective on SR skills as a set of prerequisite
abilities that should be supported by educators and researchers to achieve learning outcomes such as
school readiness, academic success, and social competence. It is believed that the data collected by
researchers and educators using TR-PCSAS will allow for the design and implementation of early
intervention programs, supporting the development of children's SR skills during the early childhood
years.
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