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ABSTRACT
This study used a quasi-experimental design to test if a small scale
intervention improved self-regulation with 94 kindergarten children in
Taiwan. The purpose of this study was to draw on the theory of Vygotsky
and examine activities that could fit into the class schedule without
substantially changing the basic curriculum and would require minimal
training for implementation. The results showed there was a significant
difference in self-regulation gains between the treatment and control
groups in the overall sample. It suggests that a small-scale intervention
with external mediators (microphone, play plan and clean-up song) and
pattern movement game (circle games) is sufficient for improving self-
regulation. Moreover, the qualitative data showed that the mediators
such as writing a play plan and clean-up songs created opportunities for
children to engage in self-directing activities and increasing autonomy.
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Introduction

In the last two decades, more attention is being given to children’s school readiness. According to a
United States national survey (Rimm-Kaufman, Pianta, & Cox, 2000) of kindergarten teachers, half of
the children are not ready for formal school. Researchers have noted that most problems are associ-
ated with self-regulation including following directions, paying attention, standing in line, and sitting
properly (Skibbe, Connor, Morrison, & Jewkes, 2011). To make a successful transition to formal school
(first grade), children are expected to be ready in cognitive, social-emotional and language develop-
ment. This transition process demands more self-control since children need to adjust from less struc-
tured activities to a formal school environment (Pianta & Rimm-Kaufman, 2006). Therefore, self-
regulation has surfaced as a critical skill for facilitating school readiness (Gilliam & Shahar, 2006;
Tominey & McClelland, 2011; Ursache, Blair, & Raver, 2012).

Self-regulation contributes to children’s readiness for formal school by promoting intentional beha-
viours (Bodrova, 2008). When children can self-regulate their social and cognitive behaviours, they can
perform successfully in academic learning (Blair, 2002; Morrison, Ponitz, &McClelland, 2010). However,
research has shown thatmore time spent in preschool programmes did not ensure growth in self-regu-
lation (Administration for Children & Families, 2005; Skibbe et al., 2011). These researchers have
suggested that self-regulation is both a skill related to maturation and more importantly must be
enhanced by specific instructional activities. In their review, Blair and Diamond (2008) also suggested
that early childhood educational programmes such as Tools of the Mind (Bodrova & Leong, 1996) that
link emotional and motivational activities can be effective in enhancing self-regulation.
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Adopting or adapting a new curriculum in preschool and kindergarten, however, takes effort to
get school consensus and requires time for teachers to be trained (Barnett et al., 2008; Tominey &
McClelland, 2011; Ursache et al., 2012). Instead of adopting a whole new curriculum to enhance
self-regulation, Tominey and McClelland (2011) have argued that researchers should develop inter-
ventions that can be easily implemented by teachers. For teachers who are not willing to participate
in the curriculum reform, a designed intervention without changing substantially the basic classroom
curriculum could be an alternative way to enhance self-regulation. Following this recommendation
and based on the theories of self-regulation and related curriculum, the researchers designed a
small scale intervention that could be implemented during transition times without changing the
school’s basic curriculum. The purpose of this study is to examine the quantitative and qualitative
effect of the intervention in promoting self-regulation in kindergarten classrooms in Taiwan. The
researchers tested several easy to implement activities that kindergarten teachers could use to
promote young children’s self-regulation.

Literature review

The theories of self-regulation

There are various ways in defining self-regulation. Current researchers view self-regulation as a
learned skill that contains attention, working memory, and inhibitory control (Skibbe et al., 2011;
Tominey & McClelland, 2011). These abilities enable children to focus on task and ignore distraction,
hold memory long enough to complete a task, and demonstrate more adaptive behaviours which are
critical for planning and accomplishing goal-directed actions (Tominey & McClelland, 2011). In sum,
self-regulation is an ability to control one’s physical, emotional, and cognitive functioning (Bronson,
2000). Although many researchers have identified the skills contained in self-regulation, they have
not fully explained the mechanism between these abilities and the design of the activities that
promote self-regulation.

The theory of Vygotsky (1978) provides an explanation of how certain psychology tools promote
self-regulation in the minds of young children. According to Vygotsky’s theory, language and
mediators are both critical in mental development. First, language serves as a human self-regulatory
tool. Vygotsky considered children’s private speech as the primary tool for self-guidance and self-
direction. As the theory points out, children demonstrate self-regulation when they begin to
convert adult’s prompts into their private speech. During the conversion, children redirect their
behaviour through language involving different cognitive processes (attention, memory, and plan-
ning, etc.). The private speech is then internalized as inner verbal thought (Elias & Berk, 2002).

Second, mediators assist mental processes such as perception, attention, memory and specific
social behaviours. Vygotsky asserted that the activities promoting self-regulation help individuals
master abilities in perception, memory, and attention via culturally-based psychology tools including
symbols, text, or graphic organizers (Kozulin, 2003). Through applying external mediators as psycho-
logical tools, this mediating process enables children’s learning as well as developing their self-regu-
lation. Young children can only use external and concrete mediators at the beginning because they
are not able to integrate the use of mediation into their thought (Bodrova & Leong, 1996). Using the
external mediators appropriately, they can become psychological tools and help children develop
higher-level of thinking. The theory of Vygotsky helps to clarify the relationship between the activities
and self-regulation of young children. The designated activities need to contain certain components
to promote self-regulatory behaviours.

Research on self-regulation in young children

Research has indicated that the promotion of self-regulation in young children can prevent school
failure in the future (Blair, 2002; Blair & Diamond, 2008; Diamond & Lee, 2011; Morrison et al.,
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2010). Children with high-impulse or poor executive functions have been shown to be benefited the
most from self-regulation interventions (Diamond & Lee, 2011; Elias & Berk, 2002; Tominey & McClel-
land, 2011). To enhance self-regulation, various activities have been implemented with children
(Bierman, Nix, et al., 2008; Bodrova & Leong, 2001; Diamond & Lee, 2011; Raver et al., 2009; Raver
et al., 2011; Tominey & McClelland, 2011). The range of the interventions varies from single activity
to a whole day classroom curricula. Diamond and Lee (2011) reviewed the efficacy of the different
interventions in fostering children’s self-regulation including computerized training, non-computer-
ized games, aerobics, martial arts, yoga, mindfulness, and early childhood school curricula. Except for
school curricula, the other activities only show benefits in older children (7–12 years) and not in
younger children (4–5 years). These activities either failed to fit young children’s developmental
stages or were inappropriate to the preschool and kindergarten classroom context. These findings
suggested that the interventions for young children needed to be developmentally appropriate,
be specifically focused on self-regulation, and integrated into pre-school and kindergarten regular
classroom curricula and activities.

Diamond and Lee (2011) and Ursache et al. (2012) in their reviews of the literature discussed
several innovative early childhood programmes that were designed to enhance young children’s
self-regulation. These were Tools of the Mind (Bodrova & Leong, 1996), Montessori curriculum (Mon-
tessori, 1949), Promoting Alternative Thinking Strategies (PATHS) (Kusché & Greenberg, 1994; Riggs,
Greenberg, Kusche, & Pentz, 2006), the Research-Based Developmentally Informed (REDI) Head Start
innovation (Bierman et al., 2008), and the Chicago School Readiness Project (CSRP) (Raver et al., 2011).

Tools of the mind
The work of Bodrova and Leong (1996), who developed this preschool and kindergarten curriculum
emphasizing self-regulation, showed significant gains in self-regulation for young children. Their cur-
riculum, based on the theories of Luria (1980) and Vygotsky (1978), emphasizes intentional dramatic
play and uses specific strategies in classroom activities throughout the day to promote self-regulation
(Bodrova & Leong, 1996). The tools contain 40 Vygotsky-inspired activities that are designed to
enhance maturity and memory. Some activities such as Freeze game and Simon Says are well
known circle games and are sometimes referred to as motor activities. These activities required
the inhibitory control and was useful for the development of attention. They encourage children
to use self-regulatory private speech and external symbolic aids to facilitate attention and
memory. The results of the intervention (Barnett et al., 2008; Blair & Raver, 2014; Bodrova & Leong,
2001) indicated that in the context of a developmentally appropriate curriculum with emphasis on
pretend play can improve both the social and academic performance of young children; moreover,
it reduced behaviour problems through enhancing self-regulation. However, three research studies
using large randomized controlled trials with 2000 to 3000 participants showed no positive effect
from Tools (Clements, Sarama, Unlu, & Layzer, 2012; Lonigan & Phillips, 2012; Wilson, Farran,
Lipsey, & Turner, 2012). Lillard (2013) argued that there is a need to examine what aspects of this pro-
gramme are important to child development (the pretend play, the planning, or the concrete aids).
The intense teacher coaching, self-reflection exercises, and teacher development opportunities might
be the cause of changes in children’s self-regulation (Lillard, 2017).

Montessori
Although the Montessori curriculum (Montessori, 1949) does not explicitly mention self-regulation,
Montessori proponents argue that the process of ‘normalization’ can help children grow inner disci-
pline, continuous and happy work habits, and peace. ‘Normalization’ is aided by the environment. For
example, although children can freely choose work, Montessori classrooms have only one set of each
type of material; therefore, children need to wait for the material to become available. Montessori
curriculum also has specially designed activities including a walking meditation to promote self-regu-
lation. A walking meditation requires young children to focus and concentrate by walking on a line, or
walking a line without spilling water in a spoon or without letting their bell ring. Based on 112
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children, the research of Lillard and Else-Quest (2006) showed that Montessori children have better
self-regulation than peers from other schools at age 5.

PATHS
The PATHS curriculum (Kusché & Greenberg, 1994) emphasizes children’s social-emotional skills. It
specifically focuses on emotional regulation and limiting impulsive behaviour by building children’s
abilities in self-control, identifying and dealing feelings, and developing social problem-solving skills
that can lead to promoting self-regulation. Teachers are trained to generalize skills learned from the
PATHS lessons into a broader classroom context during the school day. Self-control strategies are
used when children have emotional issues. For example, when children get upset, they are taught
to stop, take a deep breath, say what the problem is and how they feel, and construct an action
plan. In their evaluation of 318 students, Riggs et al. (2006) showed that 7-to 9-year-old children
have better inhibitory control after one year of PATHS.

REDI
To maximize the impact of Head Start on child school readiness outcomes, the REDI programme
(Bierman et al., 2008; Bierman, Nix, et al., 2008) uses multiple strategies including developing self-
regulation. It focuses on language and emergent literacy instructions through utilizing dialogic
reading, phonological awareness training, and systematic support for letter knowledge acquisition.
REDI also emphasizes social-emotional skills by adopting the Preschool PATHS programme. Head
Start teachers were provided with curricula in each of these areas with sequenced lessons ordered
developmentally. The emotional regulation strategies of PATHS are used by teachers to help students
regulate their behaviours. Based on 356 children, the evaluation documented that REDI programme
has improved preschool four-year-old children’s executive function (Zelazo, 2006). The programme
also had shown to enhance kindergarten children’s competent social problem-solving skills, and
reduced aggressive-disruptive behaviour (Bierman, Nix, et al., 2008). However, the multiple com-
ponents of REDI programme make it hard to determine which components led to promotion of
self-regulation (Ursache et al., 2012).

CSRP
The CSSRP programme aims to provide emotional and behavioural-regulation skills to low-income
preschoolers to increase their school readiness (Raver et al., 2009; Raver et al., 2011). It emphasizes
training teachers in extensive behaviour-management to reduce their stress and lower children’s
level of conflict with peers. A mental health consultant is assigned to each classroom to help teachers.
Their role is to coach teachers in minimizing their work-related stressors, and thus in turn be able to
improve the classroom emotional climate (Li-Grining et al., 2010). The strategies that CSRP utilizes are
implementing clearer rules and routines, rewarding positive behaviour, and redirecting negative
behaviour. The goal of CSRP is not providing academic instructions, but emphasizing learning verb-
ally skilled strategies for emotion regulation. Mental health consultants provide workshops for tea-
chers all year and give one-on-one counselling to children with serious problem behaviours. The
research (Raver et al., 2011) on CSRP programme with 543 children showed that improving classroom
climate can lead to promotion of children’s self-regulation skills and higher academic performance.

These programmes have provided evidence that developmentally appropriate curriculum with
certain self-regulation activities can enhance young children’s self-regulation (Diamond & Lee,
2011; Ursache et al., 2012). There are some commonalities revealed in these programme such as
designing self-regulation activities and providing intense teacher training. Particularly in the Tools
of the Mind and Montessori have several similarities in promoting self-regulation, such as planning
by the child is emphasized and play is given a prominent role (Diamond & Lee, 2011). In the Tools
programme emphasizes write a play plan and provides sufficient time for sociodramatic play,
arguing self-regulation is a major outcome of children’s make-believe play (Bodrova & Leong,
1996). In contrast, the Montessori programme does not encourage pretend play, but emphasizes
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giving free choice among playful and creative activities to children and allowing them to work unin-
terrupted (Lillard, 2013). Both programmes reduce stress in the classroom by supporting children’s
autotomy and self-direction and not asking young children to sit still for long periods of time.
However, these programmes usually combine academic instruction and require consistent and
extensive teacher training for successful implementation. PATHS, REDI, and CSRP also emphasize
social-emotional skills, which require extra teacher training to implement these skills. CSRP even
requires that an external expert come into classroom to facilitate developing a positive classroom
climate. The implementation of these programmes need time for teacher training and budget allo-
cations for resources, but not every preschool and kindergarten has the necessary resources. Since
most of these programmes include both academic and social-emotional development, and intense
teachers training, several researchers have pointed out that it is difficult to determine which
aspects actually improve children’s self-regulation (Lillard, 2013; Ursache et al., 2012).

Given the challenges in time and resources to adopt a whole school curriculum for self-regulation,
Tominey and McClelland (2011) suggest designing activities that are simple and easy for teachers to
implement to improve children’s self-regulation. Based on behavioural aspects of self-regulation and
the common use of circle time in preschools and kindergartens, Tominey and McClelland selected a
variety of games (e.g. Red light, Purple light and The Freeze Game etc.) that could be implemented in
circle time. Sixty-five preschool children were randomly assigned to participate in 16 playgroups. The
intervention held twice weekly over 8 weeks, and each session was approximately 30 min. The same
researcher led all playgroups to ensure fidelity. The research result showed there was no significant
gains in behavioural self-regulation between the treatment and control groups in the overall sample,
but found significant gains in children with low level pre-test self-regulation scores. It showed that
the use of the circle time games might not be sufficient to improve the overall participants’ self-
regulation.

Based on the above review, there is a need to further explore what aspects or components of
these innovative programmes are essential for developing children’s self-regulation. A key question
is: can a simplified, small scale approach that is easy for teachers to implement be effective in devel-
oping pre-school students’ self-regulation? This study draws on Tominey and McClelland’s interven-
tion design as well as some concrete mediators used in Tools to create such an intervention and to
test if it results in enhancing self-regulation.

The design of self-regulation activities

This study designed several types of activities to create opportunities for developing self-regulation,
such as the use of external tools and signs and the designated circle time games to enhance attention,
workingmemory and inhibitory control. Inwriting play plans, children need towrite or draw their plans
before they enter learning centres, it helps children play with intention and foster the development of
workingmemory. In Peer Storytelling, children take turns telling story to each other. Through the aid of
external mediators, children need to sign up on chart for either telling or listening to a story. Children
who have difficulty listening are given a card with an ear to encourage them to listen quietly. The
mediators used in Peer Storytelling turn-taking help children regulate their attention and instant
impulse behaviours during storytelling. The pattern movement game that used in circle time (such
as The Freeze Game, Simon Says…) would increase the use of private speech and is related to self-
regulation. In these games, according to teacher’s directions, children must control their own behav-
iour by taking specific actions at specific time. They need to hold specific pose when the music stop or
respond to teacher commands in ‘Simon Says’. These activities require high attention and inhibitory
control, and help children develop their ability in regulating emotions and cognition.

The overarching purpose of this study was to draw on the theory of Vygotsky and the above inno-
vative curricula to design and test activities that could fit into the class schedule without substantially
changing the basic curriculum and would require minimal training for implementation. The designed
activities included in this study incorporated mediators and private speech as psychological tools.
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Two research questions guide this study: (a) is a small-scale of intervention sufficient to support chil-
dren to develop self-regulation; and (b) what aspects of the intervention enhance self-regulation?

Method

To address the above questions, this study used a quasi-experimental design to test if the interven-
tion improved self-regulation in an economically diverse sample of public school kindergarten chil-
dren in Taiwan. The quantitative component involves a pre and post assessment of self-regulation.
The qualitative component consisted of classroom observation and interviews of the two teachers
in the treatment classroom.

Research site and participants

Four public kindergartens with 94 children, located in a suburban school district in southern Taiwan,
participated in the present study. Using a simple random selection process, one school served as a
treatment group, the other three as control groups. Formal education starts from first grade in
Taiwan. Kindergarten is considered pre-school education and accepts children from ages 2 to 5. Con-
sidering that age differences would make significant differences in the pre–post measure, children
age 3 to 4 at the time of enrolment were not recruited for the study. The average age of participants
was 67 months (range = 54–76 months) at the beginning of the study. Children under 54 months
were not included in the study. The treatment classroom had 27 children, they were all above 54
months. Control 1 classroom had 26 children, 5 children were under 54 months, 4 children declined
to participate, and 17 children participated in the study. Control 2 classroom had 30 children, 6 chil-
dren were under 54 months, two children withdrew from the study because of sickness, and 22 chil-
dren participated. Control 3 classroom had 30 children, 2 children were under 54 months, and 28
participated. Table 1 displays the gender makeup of the sample of 94 children. There was no signifi-
cant difference in gender between the four groups (χ2 is 2.00, p = 0.57 > 0.05).

Maternal education of the participants listed in Table 2. 79% of the mothers have a high school
diploma. Chia-square test was applied to examine the differences of maternal education between
treatment and control groups. It revealed no significant difference with χ2 (3) = 5.501, p = .139. The
four classes followed a similar curriculum and instructional design (teacher oriented and using an aca-
demic-based programme and thematic teaching books). Each classroom had two teachers both with
a BA and certification in early childhood education. Class size is limited to 30 students.

Self-regulation measures

The present study used the Head-Toes-Knees-Shoulders task (HTKS) to measure the ability of self-
regulation ofthe participants for the pre-and post-test. The HTKS is a measurement of children’s
self-regulation. It measures three aspects of self-regulation that are considered critical to academic
success: attention, working memory, and inhibitory control (McClelland, Ponitz, Messersmith, &
Tominey, 2010; Ponitz, McClelland, Matthews, & Morrison, 2009). The HTKS is a simple game that

Table 1. Gender makeup of kindergarten classroom.

Boys Girls Total Chi-square

n Percent n Percent N Percent χ2 df p

Treatment Class 15 55.6 12 44.4 27 100 2.00 3 .57
Control
Class 1 9 52.9 8 47.1 17 100
Class 2 8 36.4 14 63.6 22 100
Class 3 13 46.4 15 53.6 28 100

Total 45 47.9 49 52.1 94 100
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requires children to pay attention, remember four rules and do the opposite. Children are to touch
their toes when told to touch their head, and touch their shoulder when told to touch their knees.
Research has shown the HTKS is a reliable and valid measure of children’s self-regulation (McClelland
et al., 2007; Ponitz et al., 2009). Their studies showed that the task has significant correlation between
children’s scores and both parent and teacher ratings of inhibitory control and attention. Children’s
HTKS scores also significantly predicted their emergent literacy, vocabulary, and math skills in pre-
school and kindergarten. The possible score for each item is 0, 1, or 2. Zero is an incorrect response;
1 is a self-correct (incorrect response but then child stops and gives the correct response); and 2 is a
correct response. There are 20 test items. The scores range from 0 to 40. A child with higher scores
represents higher levels of self-regulation.

Procedure

In the fall of the kindergarten year, consent forms were sent to parents of all four kindergartens
whose teachers had agreed to participate in this study. Ninety-four consent forms were received.
The study was conducted in three parts: pretest (February), intervention (March-May), posttest
(June). Research has found that a 12-week period of intervention can make a significant difference
in developing self-regulation (Bodrova & Leong, 2001; Tominey & McClelland, 2011); therefore, in
the present study the intervention was conducted for 12 weeks.

Designated activities

The intervention activities consisted of two types: the first type of activity involved integrating several
simple mediators into classroom activities. The mediators include a daily routine chart, songs for
clean-up time, students writing a play plan, students using of a microphone in group discussion to
signal who is the speaker, and cards of an ear in storytelling to help students concentrate. The
peer storytelling was free participation. Children who wanted to tell a story to peers needed to
make a reservation one week in advance with the researcher and prepare their story book. Children
who wanted to listen to that story after lunch had to put their name card on the storytelling chart in
the morning. These psychology tools or external mediators remind children and facilitate adequate
behaviours during the activities.

The second type of intervention activities were 7 circle time games (Chewing-Gun Game; Red Light,
Green Light; Falling, Falling Down; Freeze Game; Simon Says; Drum Beats Game; and Poker Card Game);
Each game contained elements to foster attention, working memory and inhibitory control. Children
needed to remember the multiple instructions and follow them with continually changing cues. The
researcher began with easier games and introduced more difficult ones later. This meant that some of
the easier activities were implemented up to 4–6 times and more difficult ones perhaps only 2–3 times.

Intervention

A graduate student researcher (author 2) was trained and led all intervention activities in the treat-
ment classroom. The intervention sessions were held in the school transition time three days a week.

Table 2. Highest maternal education level.

Treatment Control 1 Control 2 Control 3

n Percent n Percent n Percent n percent

Masters 4 15 2 12 3 14 1 3
College 9 33 7 41 5 23 8 29
High School 6 22 6 35 11 50 13 47
Middle School 8 30 2 12 3 14 5 18
Elementary school 0 0 0 0 0 0 1 3
Total 27 100 17 100 22 100 28 100
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The intervention sessions included writing play plan before entering learning centres, and cleaning
up songs after play time (7:30 am–9:00 am), 15 min circle time games (9:15 am–9:30 am), and 15 min
storytelling time (12:15 pm–12:30 pm).

In this treatment classroom, most children arrived at classroom between 7:30 and 9:00. In most
public kindergartens in Taiwan, during this time, learning centres are available for informal play.
The researcher used this time to guide children how to write play plans during the first week of
intervention; the remaining 11 weeks were devoted to observing the students and reminding
some to follow their play plans. Then the researcher taught the circle games between 9:15 and
9:30. In the afternoon, the researcher facilitated the Peer Storytelling for 15 min before nap
time. The researcher arranged for two to three children to tell a story each day. Children made
a reservation one week earlier for storytelling and took turns telling a story to others after
lunch. The cards of an ear were used in the storytelling time to those who were to listen. A micro-
phone was provided to the teachers to hand to a student to symbolize speaking in the group
discussions. The control classrooms did not implement or have contacted any intervention ses-
sions at any time.

Observation process

During the intervention period, the researcher took fieldnotes after the intervention and observed
the instruction of the treatment classroom daily. The fieldnotes and observation notes provided evi-
dence of how the intervention influenced children’s self-regulation and showed the behaviours of
children in the classroom changed over time.

Data analysis

The Independent-Sample t test was applied to analyze the pretest HTKS data between treatment
and control groups. There was no significant difference between the treatment and control
groups in the pre-test, indicating no difference between the two groups in their HTKS performance.
Further, One-Way Analysis of Covariance was used to analyze the intervention differences of pre-
and posttest of the HTKS between treatment and control groups. LSD (least significance difference)
for multiple comparisons was used to compare the differences between the treatment and three
control groups.

The qualitative data included observation notes and teacher interviews. Based on the research
purpose, data were analyzed according to each type of activity and how they supported the three
categories of self-regulation (attention, working memory, and inhibitory control) to examine how
the designated activities improved children’s self-regulation. Data were coded by data sources,
dates and roles. For example, O 0512-15 was observation notes on May 15 for student number 15
and TI 0603-2 was teacher interview on June 3 for teacher number 2.

Results

Analyses of child assessment data

To ensure that there were no initial differences between the treatment and control groups at the
beginning of the study, the independent-sample t test was used to examine the initial differences
between the treatment and control groups on the HTKS measurement. The results presented in
Table 3 revealed that there was no significant difference on the initial HTKS measurement
between treatment and three control groups (p = .76 > .05, p = .70 > .05, and p = .88 > .05, respect-
ively). This result ensured the self-regulation between the treatment and control groups was
similar.
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The comparison of treatment effect on HTKS for treatment group

The Paired Sample t-test was used to examine the gains of self-regulation after the intervention. The
result indicated a significant difference on pre- and posttest of HTKS for treatment group, with t =
7.37, p = .00 < .05 (see Table 4). The post-test of HTKS scores for treatment group was higher than
the pre-test and showed significant gains over 12 weeks.

The test of homogeneity of the treatment and control groups in post-test

The Levene’s test was applied to examine the homogeneity of posttest HTKS between treatment and
control groups (see Table 5). There was no significant variance difference between two groups, F
= .04, p = .99 > .05. Therefore, the study further analyzed the means of two groups.

The comparison of the treatment group and control group between pre-test and post-test

In order to exclude the influence of pretest HTKS, the One-Way Analysis of Covariance was applied to
examine to effects of intervention between treatment and control group. Therewas a significant differ-
ence of intervention effect on two groups’ posttest HTKS, F (1, 89) = 3.51, p = .02 < .05 (Table 6). The
finding indicated that after control pretest HTKS performance, the treatment group who participated
in intervention had a higher HTKS score than the control groups. The LSD was then used to further
examine the differences on children’s self-regulation between treatment and three control groups
(Table 7). There were significant differences between treatment and control group 1, 2, and 3, with
t = 3.69, p = .01 < .05, t = 2.53, p = .03 < .05, t = 2.84, p = .01 < .05, respectively. The results revealed that
children who participated in intervention had significant higher self-regulation performance when
compared with three control groups.

Analysis of classroom observation and teachers interview of self-regulation intervention

To examine the relationship between intervention activities and the development of children’s self-
regulation, classroom observation and teachers interview with regarding to types of intervention
activities used in the treatment classroom, and the responses of children related to self-regulation
were analyzed.

Table 3. Comparisons of HTKS between treatment and control group in pre-test.

Groups n M S.D. t p

Treatment 27 26.78 6.65
Control 1 17 26.12 7.24 .31 .76
Control 2 22 27.59 8.39 −.38 .70
Control 3 28 26.43 9.96 .153 .88

Table 5. Homogeneity of variance test of treatment group and control groups in post-test.

df1 df2 F Sig.

3 90 .04 .99

Table 4. Comparison of treatment group between pre-test and post-test.

n M S.D t Sig.

Pre-test 27 26.78 6.65 7.3727 .00**
Post-test 67 34.00 4.20

**p < .01.

EARLY CHILD DEVELOPMENT AND CARE 341



Clean-up song
Before the intervention, the teachers in the treatment classroom varied the songs they played for
clean-up each day and were inconsistent in whether they played the song once or twice. They did
not have a regular song nor a fixed time for clean-up. The teacher said that children were not very
responsive to the clean-up song, ‘Kids couldn’t tell which song was for clean-up…we spent a lot
time in clean-up’ (TI 0603-1). For the intervention, the researcher played the same song twice for
clean-up. Children were told to clean-up after they heard the clean-up song and sit on the circle
when finished. With a little reminding, after the first week of intervention most children could
finish the clean-up and sit on the circle before the song ended. After six weeks, the researcher
observed that all the children could finish clean-up before the song ended without reminding (O
0426-06). Observation showed that the children made a mental plan whether or not finish their
work depending on the length of the song.

Play plan writing
There were two stages of implementing play plan writing, in the first four weeks, the researcher
guided the children to think about the sequence of learning centre they would like to play in and
then to write numbers under the picture of that learning centre on the play plan card. In the fifth
week, the researcher encouraged children to draw a picture of the materials or toys they would
play with on the plan card. The researcher observed that prior to the intervention, half children
did not use the materials in the learning centres. They tended to chat together or sit around
doing nothing instead of playing in the learning centres. After the interventions, all the children in
the treatment classroom started to play and use materials in the learning centres (O 0321-4). The tea-
chers noticed that some children would check the materials in the learning centres before they wrote
the play plans.

TY looked very carefully in the math and manipulative center, from left side to the right side, from up to down, he
was really thinking about what he liked to play before writing play plan. I felt children’s plan ability was improved,
they also built a habit of making plans, and their purposeful activities increased. (TI 0603-1)

When children started drawing what they were going to play, they found they also needed to find out
who would play with them since some games required at least two persons playing together. There-
fore, before they wrote the play plans, they would invite other children to play together. The play plan
writing also helped children developing higher level of thinking, one teacher said

HA was sitting around and doing nothing most of the time last year, I thought he was not very smart. After writing
a play plan, I found he was very good in designing marbles tracks. He was very thoughtful and smart. (TI 0603-1)

Table 6. Summary of the analysis of covariance in the HKTS.

Source Type III Sum of Sq df Mean Square F-Value Sig.

Pretest 2643.24 1 2643.23 153.51 .00
Group 181.27 3 60.42 3.51 .02
Error 1532.39 89 17.22
Total 99,880.00 94
Corrected Total 4390.47 93

Table 7. Comparison of treatment and controls classrooms in the post-test.

(I) group (J) group Mean Difference (I-J) Std. Error Sig.

95 per cent Confidence
Interval of the
Difference

Lower Upper

Treatment Control 1 3.69* 1.29 .01 1.13 6.24
Control 2 2.53* 1.19 .03 .16 4.90
Control 3 2.84* 1.12 .01 .62 5.07

*p < .05.
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According to the observations and the teachers’ feedback, children became more thoughtful in play
plans writing and engaged in more purposefully activities over the time.

Cards of an ear in peer storytelling
Children who struggled to listen to a story quietly were given an ear card to hold. However, they
began playing the ear card and became a distraction to children who were concentrating on listening
to the story when they saw some children had ear cards they requested for an ear card for them-
selves, too. Thus, in this study the ear card psychological tool did not help children pay attention
during storytelling.

Microphone in group discussion
Before the intervention, the researcher observed that children in the treatment group could not
speak in turn during the group discussion (O 0225-20). Therefore, a microphone was provided to
the teachers as another psychology tool to use during group discussion. After the intervention,
the teacher asked the children to raise their hand before talking, and then gave the microphone
to the child who wanted to speak. The teacher responded that microphone improved the situation
of turn-taking during group discussions. ‘They didn’t raise their hand before they spoke and made a lot
of noise, although we kept reminding them. After a couple of weeks of using microphone, they could raise
hand before they spoke. Children changed a lot’ (TI 0603-01). Without the microphone as a mediator,
the researcher had observed as well as the teacher that reminding children to raise hand before
speaking was ineffective. The microphone served as a concrete and visible mediator that in this
case improved children’s attention and inhibitory control. They connected this mediator to speak
in turn. They were reminded visually that only the speaker had microphone.

Circle time games
The implementation of the circle games started from simple rule games, such as Chewing-Gum Game
and Simon Says, and gradually increasing the challenge. The teacher and the researcher both
observed that children who could not sit still and easily became distracted in the group discussion
(O 0311-22) often had difficulty following the rules of the circle games (O 0314-22). According to
the teachers’ feedback and observation notes, the children paid more attention in the class after
weeks of playing circle games. One of the teachers said, ‘I felt we didn’t need to keep reminding children
of a lot of things now. Most of them would listen to me in the class. This year’s classroom management
was much better than last year.’ (TI 0607-2) Children became more sensitive to the teacher’s cues and
the transition of the activities. The researcher also observed that both teachers would use the strat-
egies of the circle games in their teaching to raise children’s attention (O 0412-T2) & (O 0418-T1). The
qualitative data showed that the intervention of designated circle game activities improved children’s
self-regulation in attention, working memory and inhibitory control.

Other findings
Although the study did not evaluate academic outcomes, the teachers noticed children’s growth in
language, cognitive and social cooperation. One of the teacher said

I found they learned most during sharing. We didn’t have much sharing time before, but now they really liked the
time of storytelling. There are some shy and quiet children, they like to tell their story now. There is also much
more social cooperation in learning centers. (TI 0603-1)

Future studies will follow-up more systematically to confirm that this simple intervention was not
just developing self-regulation, but also increasing the opportunities for language and social
interactions.
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Discussion

Different curricula in early childhood education have shown their effectiveness in improving self-
regulation in preschool and kindergarten children. Less well researched and documented is what
aspects of these programmes enhance self-regulation. Is a small-scale of intervention without
making substantial changes in classroom curriculum sufficient to support children to develop their
self-regulation ability? Based on Vygotsky’s theory (1978), of mediators and pattern movement
game and a few of the activities from Bodrova and Leong (1996) and Tominey and McClelland
(2011), this study was designed to test the effectiveness these particular activities in enhancing chil-
dren’s self-regulation. The design of the symbolic mediators and pattern movement game in this
study required few materials and are easy for teachers to implement in their classrooms.

The results showed there was a significant difference in self-regulation gains between the treat-
ment and control groups in the overall sample. The findings suggest that a small-scale intervention
with external mediators (microphone, play plan and clean-up song) and pattern movement game
(circle games) is sufficient for improving self-regulation of young children. In their research,
Tominey and McClelland (2011) found that circle game is effective in the children with low self-regu-
lation, but did not find significant gains in overall sample. Besides the circle games, the design of this
study added external mediators, the positive result in the overall sample suggested that the external
mediators provide important function in aiding self-regulation. The qualitative data showed that the
mediators such as writing a play plan and clean-up songs created opportunities for children to
engage in self-directing activities and increasing autonomy. Thus, children became more focused
in their work and clean-up. The microphone helped children control their impulses and wait for
their turn to speak. Although the study did not provide extensive time for pretend play as does
Tools of the Mind (Bodrova & Leong, 1996) nor give long free choice working sessions in the classroom
as Montessori (Lillard & Else-Quest, 2006), the result of the intervention is still positive. This is impor-
tant because both of these programmes require extensive teacher training, beyond what most
current pre-school teachers have.

The strength of our study is that we implemented the intervention within the classroom context
and observed both children and teachers’ interaction with the intervention activities. Unlike Tominey
and McClelland (2011), children were not removed from the classroom to participate in the interven-
tion, which in their study meant children miss out-door or free-play time and thus occasionally
declined to participate. This study was unique in that the researcher was able to capitalize on the
before school childcare time to guide the children in how to write a play plan and to introduce
the clean-up song in a systematic and consistent manner. If these activities needed to be taught
during the regular pre-school time, this would have required a short disruption of the teacher’s
regular planned curriculum However, the introduction of circle games and story-telling time were
easily integrated into the regular classroom schedule without disrupting the regular curriculum.
The result that this simple intervention yielded statistically significant results is important given
that most previous studies have focused on much more extensive whole school curricular
changes. Moreover, the study provided more complete information on how participating in this inter-
vention related to development of self-regulation by conducting classroom observations and teacher
interviews at the treatment site. What these data showed is that self-regulation abilities of attention,
working memory, inhibitory control developed during the 12-week intervention.

Although other studies have shown that whole school programmes can enhance self-regulation, a
gap in the literature identified by Lillard (2013) is what tools can effect increased self-regulation. The
findings from this study help to fill this gap. The statistical data and qualitative data showed that the
specific intervention activities of participating in circle games, using mediators such as writing a play
plan, a microphone and being consistent in the clean-up song can develop children’s self-regulation
skills within a 12 week timeframe.

This study also confirms the research of Diamond and Lee (2011) who found that gradually
increasing the challenge level of simple activities can improve self-regulation. In this study this
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increasing challenge was accomplished through the design of writing play plans and the circle
games, which moved from simple to more complex as the intervention progressed. As the children
engaged in activities over the 12 weeks, they increased in their ability to self-regulate even as the
activities increased in difficulty.

There are several limitations to this study. The small sample size is the primary limitation. Statistical
power based on 94 children is limited. Another limitation is in this study we only evaluated the gains
of self-regulation and did not evaluate any academic outcomes. Nevertheless, the classroom obser-
vations and teacher interviews showed the growth in language and cognitive development of chil-
dren as other researchers have found (Barnett et al, 2008; Tominey and McClelland, 2011).

Concluding thoughts and future research

In conclusion, this study showed the power of designing and implementing a small scale intervention
in a kindergarten classroom. With a few small change in classroom practices, children grew signifi-
cantly in their ability in self-regulation. The next step is to conduct a larger scale study by providing
training for a group of Taiwanese public school kindergarten teachers in how to implement this
simple intervention. Then study the effects on self-regulation and compare the results to classrooms
where teachers are not trained. Future studies should also assess both academic and self-regulation
skills. In addition, it will be important to assess the effect of the different tools and activities, especially
pretend play, in developing self-regulation in young children.
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