
707

Kulpariya Pewdee et al.

Vol. 28  No. 4

Kulpariya Pewdee, RN, MNS in Pediatric Nursing (Candidate), Ramathibodi 
School of Nursing, Faculty of Medicine Ramathibodi Hospital, Mahidol 
University, Thailand. E-mail: kulpariya_41_33@hotmail.com
Correspondence to: Lawan Singhasai,*RN, PhD (Nursing), Assistant 
Professor, Ramathibodi School of Nursing, Faculty of Medicine Ramathibodi 
Hospital, Mahidol University, Thailand. E-mail: lawan.sin@mahidol.ac.th 
Panadda Thanasetkorn, PhD (Early Childhood Education), Assistant 
Professor, National Institute for Child and Family Development, Mahidol 
University, Thailand. E-mail: 101panadda@gmail.com 
Tipawan Daramas, RN, PhD (Nursing), Assistant Professor, Ramathibodi 
School of Nursing, Faculty of Medicine Ramathibodi Hospital, Mahidol 
University, Thailand. E-mail: tipawan.dar@mahidol.ac.th

Effects of I AM TAP Program on Executive Function of Children 
3-5 years in Bangkok Metropolitan Region Residential Care Homes: 
A Quasi-experimental Study

Kulpariya Pewdee, Lawan Singhasai,* Panadda Thanasetkorn, Tipawan Daramas

Abstract: Executive function is important to the success of an individual. Children who have 
a history of being abused mentally and physically before entering a residential care home may have 
executive function deficits. They often face fear, stress, and a lack of interpersonal interaction, which 
affects their executive function. This quasi-experimental study aimed to increase children’s executive 
function through the I AM TAP Program. This program integrates sensory and physical activities, 
including working memory, inhibitory control, and cognitive flexibility. Two residential care homes 
of young children aged 3-5 years in the Bangkok Metropolitan Region were randomly assigned to 
experimental and control groups. Then, 36 children from each setting and 11 caregivers were 
selected according to the inclusion criteria. The experimental group received I AM TAP Program 
training twice weekly for 9 weeks, 20-30 minutes each session. The control group attended the 
routine activities provided in a residential care home. Executive function was assessed with the Mahidol 
University Executive Function-101 instrument. The data were analyzed using independent t-tests, 
paired t-tests, and covariance analysis.
	 The results of this study, a testament to the effectiveness of the I AM TAP Program, revealed 
a significant increase in the mean scores of executive functions on 3 subscales in the experimental 
group. These scores not only improved from the pre-program levels but also surpassed those of the control 
group, as measured one week after program completion. This promising outcome suggests that 
the I AM TAP Program has the potential to enhance executive function in young children. Nurses 
can potentially apply this program to promote executive function, and caregivers can be equipped 
with information on how to support the children in the residential care home. However, it is crucial 
to conduct further testing with various groups of children in different settings before consid-
ering widespread implementation. 
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Introduction

Executive function (EF) is a process connected 
to the work of the prefrontal cortex, or a higher level 
of brain function, to manage, direct, and control one’s 
thoughts, emotions, and behavior to achieve goals.1 
Children with good development of EF have a good 
working memory. Moreover, children with good EF 
learn better at school because they have a comprehensible 
vocabulary.2  In contrast, children with deficits in EF 

may have aggressiveness and impulsive behavior,3 
which are particularly associated with inhibitory 
control,3-4 delayed language development and an 
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inability to read appropriately according to age, which 
is related to working memory5 and cognitive flexibility.6 
These children tend to steal things from others due to 
their unwillingness to wait patiently for things to arrive. 
They also struggle to manage their emotions, which 
makes it easy for them to fight with their peers. 
Children with deficits in EF can also not maintain their 
attention on projects for extended periods, solve urgent 
issues, or make plans for the future. Long-term effects 
may include difficulties interacting with others in 
society, health issues that impair performance at work or 
school, and reduced quality of life.7

In Thailand, a survey of EF among 2,986 children 
aged 2–6 years old found that 28.32% had overall 
development of EF from slightly delayed to very late, 
and more than 30% of children of this age had behaviors 
that caused problems with EF.7 In addition, a survey of 
Thai children aged 3-6 years in the Bangkok Metropolitan 
Region found that 18.5% had deficits in core EF or 
3 subscales of EF.8 The development of EF is very 
important in children aged 3-5 years.9 This age range is 
a window of opportunity for the development of EF.10 
This is the time when nerve fibers and connections between 
neurons are fully developed and mature.11 If children 
aged 3-5 years are properly promoted in EF, this may 
help them develop better EF, be able to succeed in 
education and work and have a good quality of life. 

Many studies revealed that children who have 
experienced abuse or neglect in the past and are in foster 
care or child residential care homes have poor EF.12-14 
In Thailand, there are eight residential care homes for 
children from birth to six years old. The majority of 
children were orphaned by abandoned parents or 
guardians (27.64%).15 Children who have experienced 
physical, mental, and sexual abuse often experience fear, 
stress, and anxiety in their minds, which affects their EF.16 
Additionally, the environment in the residential care 
home has an effect on the EF, especially in parenting and 
activities for the development of the EF of the residential 
care home.17 In residential care homes, one caregiver 
takes care of 4-6 children, which differs from the care 

of children in families and not in care.18 As a result, 
caregivers cannot provide comprehensive care and 
responsiveness to children’s needs, leading to a lack 
of love, empathy, and interpersonal interaction.19 When 
children lack interpersonal interaction, EF can be 
affected.20 Thus, this study intends to evaluate the 
effectiveness of a program to promote EF in children 
aged 3-5 years old in a residential care home.

Literature Review and Conceptual 

Framework

The conceptual framework of this study was 
based on Piaget’s cognitive development theory21 and 
development of EF.1   Piaget21 proposed that cognitive 
development occurs through interaction between 
the individual and the environment. This begins with 
assimilation, or the process of the brain receiving 
information from learning through new experiences. 
After that, children will undergo cognitive restructuring 
(accommodation), which is the combination of 
information received with the original information to 
create a balance in the child’s thinking and understanding 
processes (equilibration). Subsequently, it has been 
found in neuroscience that children learn new things 
through challenging experiences with clearly defined 
goals,22-23 and interacting with the environment increases 
the function of connections between neurons and increases 
myelin membranes.24 When myelin membranes increase, 
neural fibers can conduct nerve signals more quickly. 
Therefore, the function of the prefrontal cortex is 
more efficient,24 which has a relationship with EF.1 
EF is consistent with Piaget’s cognitive development 
theory.24 The challenging experiential learning process 
and interactions with the environment correspond to 
the assimilation period. The process of forming myelin 
membranes and connections between neurons corresponds 
to the stage of cognitive restructuring (accommodation), 
and the process of developing EF in relation to the 
prefrontal cortex function corresponds to the balance 
in the child’s cognitive processes (equilibration). 
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The three elements of core EF consist of 1) 
working memory, which is the memory of the brain 
that can remember information from learning things 
around, 2) inhibitory control is a behavior that children 
can express appropriately and can be patient,22 and 
3) cognitive flexibility is the ability to think outside 
the box, or know how to work successfully according 
to goals.25 Core EF can only be developed when children 
learn through challenging circumstances with clear 
and specific objectives,22-23 and interaction with the 
environment.24 Children from 3 to 5 years are in the 
preoperational stage, where they begin to think their 
own thoughts, to be able to think, to analyze, to connect 
events together, and to know how to classify colors 
or objects.21 To promote the EF of children at this age, 
the focus should be on learning through challenging 
activities and interaction with others. In addition, the 
nature of children at this age is to learn through the 
senses.26 Sensory learning contributes to cognitive 
development,27 so children should be encouraged to 
learn through sensory activities as well.

Numerous studies have been conducted in order 
to create initiatives that support core EF, including music 
training,28 mindfulness or meditation,28-29 play-based,28,30 
aerobic exercise or physical activity.31-32 In addition, 
computer game programs also help promote inhibitory 
control.32-33 Bingo games, parts matching games, and 
other games that change the rules back and forth can 
promote cognitive flexibility,34 including imaginative 
play.35 Finally, role-playing activities can enhance 
inhibitory control and working memory.33

Furthermore, physical activity-based sensory 
integration programs can improve EF: 1) the Executive 
Function Training Program in Preschool (EFE-P), 
a program that promotes core EF, emotional control, 
planning and organizing. The program includes 
storytelling, Lego building, drawing and group game 
activities, which can develop EF in all five areas;4 and 
2) the I AM TAP program,36 which consists of activities 
that integrate sensory and physical activity and aim to 
develop core EF. Considering the program details, the 

I AM TAP program is more challenging than the 
EFE-P program. The study by Tamaekong et al.,36 with 
68 children aged between 4-6 years from a public 
school in a province near Bangkok, Thailand, revealed 
that the I AM TAP program could increase inhibitory 
control, working memory, and cognitive flexibility.36 

In this study, we used the I AM TAP program to 
promote EF because this program is based on the EF 
guidelines, with a tool for analyzing and designing early 
childhood experience plans to promote EF. Activities 
based on the use of EF guidelines are clear with the goal 
of promoting EF.37-38 Activities in this program also 
create interaction between people. A study on children 
without EF dysfunction living in their own homes 
indicated that the I AM TAP program could promote 
core EF in young children,36 but no studies were done 
on children living in residential care homes with low 
core EF.12-14 The children in residential care homes 
often lack interpersonal interaction.19 When children 
perform activities in each aspect of core EF, they develop 
accommodation and equilibration until they can develop 
core EF. Finally, the I AM TAP program has not been 
used to promote EF for children in residential care homes 
in Thailand; hence, this study was conducted on 
children aged 3-5 years. 

Hypothesis

Children in the experimental group receiving 
the I AM TAP program would have mean scores on 
inhibitory control, working memory, and cognitive 
flexibility higher than before receiving the program 
and higher than those of the control group measured 
one week after program completion.

Methods

Design: A quasi-experimental design with a 
two-group, pretest-posttest design was used. This 
report follows the Transparent Reporting of Evaluation 
with Non-randomized Designs (TREND) checklist 
as a guideline.



710

Effects of I AM TAP Program on Executive Function of Children 3-5 years

Pacific Rim Int J Nurs Res • October-December 2024

Sample and Setting: The settings were two 
child residential care homes in the Bangkok Metropolitan 
Region with similar characteristics in parenting 
services, promoting physical and mental development, 
and recreational activities. The child residential care 
homes were randomly assigned to the experimental group 
(Babies Home A) and the control group (Babies Home B). 
The samples in this study were children aged 3-5 years 
old and caregivers who cared for the children. There were 
47 children in Babies Home A and 60 children in Babies 
Home B.

The inclusion criteria of the children were: able 
to understand and communicate Thai. The exclusion 
criteria were: 1) having vision problems such as color 
blindness; 2) having hearing problems such as deafness; 
3) being diagnosed by a physician with a medical 
condition that may interfere with their participation in 
activities, such as heart disease, asthma, attention deficit 
hyperactivity disorder (ADHD), autism, Down syndrome, 
or children with a history of traumatic brain injury; 
4) children participating in Montessori activities or 
other activities that promote EF; or 5) were unable to 
participate in every step of the program as specified in 
the research plan. The inclusion criteria of the caregivers 
were they would be able to understand and communicate 
in Thai. They were excluded if they cared for a child less 
than 3 months.

A large effect size of 0.80 was used to calculate 
the sample size according to Cohen’s power analysis.39 
The parameters for t-test statistical analysis were 
determined to be two independent t-tests, one-tailed 
type, and the power of the test, 1-β. From the accepted 
standard value, at least the level of significance (α) = 
0.05 was determined using the G*Power version 3.1.97.40 
The sample size was 35 children per group. However, 
this study has a small group of activities, with the primary 
investigator (PI) organizing a small group of 6 children. 
Then, the sample size for the intervention and control groups 
was 36 children per group, a total of 72. Convenience 
sampling was used to obtain the participants according 
to the inclusion and exclusion criteria.

Ethical Considerations: This study was approved 
by the Human Research Ethics Committee of the 
Faculty of Medicine Ramathibodi Hospital, Mahidol 
University (MURA2022/611). The PI sent a letter 
to the Director-General of the Department of Children 
and Youth Affairs and then the directors of the two 
homes, asking for permission to conduct the research. 
Parents or legal representatives were asked to sign a 
consent form to participate in the study. An anonymous 
numerical code was used instead of specifying the 
child’s name, surname, and nickname. The participants’ 
personal information was kept confidential and securely 
stored. The research results were presented for academic 
purposes only. 

Research Instruments: These consisted of two 
instruments for data collection and the intervention 
program. 

Two General Information Questionnaires asked 
about a) the demographic characteristics of the children, 
consisting of gender, date of birth, age, weight, height, 
underlying disease, physical disabilities, eye problems, 
hearing problems, development, reason for accepting 
a child into the care homes, and length of stay; and b) 
the caregivers’ gender, age, work experience in the care 
home, and length of care for the child in the study. 

The Executive Function Assessment Form 
(MU.EF-101) was developed by Chutabhakdikul 
et al.,7 and is used to assess EF in children. This form 
is copyrighted by Mahidol University and was used 
with permission after purchase.  This assessment can 
be done by caregivers. The questions in MU.EF-101 
comprise five skills: inhibitory control, working memory, 
cognitive flexibility, emotional control, and planning 
and organization. However, this study assessed only 
the core EF: 1) ten inhibitory control items, such as 
joining a queue and waiting patiently; 2) six items of 
working memory, such as when ordering two or three 
jobs according to age, children remember and act 
correctly and completely; and 3) five items on 
cognitive flexibility, such as adapting to new situations 
within a short time. A 5-point rating scale is used for 



711

Kulpariya Pewdee et al.

Vol. 28  No. 4

each item, from 0 = never engaged in the behavior at all 
to 4 = having the behavior every day. The scores on 
the individual parts range from 0-40, 0-24, and 0-20 
for inhibitory control, working memory, and cognitive 
flexibility, respectively. A higher score indicates a 
higher EF in that dimension.

The quality of the assessment from MU.EF-101 
was checked, and the content validity was reviewed 
by 10 experts. The index of item objective congruence 
(IOC) was between 0.67 and 1.0.7 The construct 
validity was examined by comparing the assessment 
of MU.EF-101 with the Behavioural Rating Intervention 
of Executive Function-Preschool Version (BRIEF-P), 
which is a questionnaire that assesses negative behaviors 
in daily life for children aged 2 to 5 years and 11 months.7 
The MU.EF-101 was significantly negatively correlated 
with BRIEF-P.9 Test-retest reliability was utilized to 
evaluate the stability of the MU.EF-101 at 1-week 
intervals. The intraclass correlation coefficient (ICC) 
of the inhibitory control, the working memory, and 
the cognitive flexibility were 0.72, 0.76, and 0.71,  
respectively.7 The reliability test in this study showed 
that the inhibitory control had an ICC of 0.85,  the 
working memory had an ICC of 0.76, and the cognitive 
flexibility had an ICC of 0.83.

The I AM TAP program was developed by 
Tamaekong et al.36 and integrates sensory and physical 
activity. There are three activities in the program that 
promote core EF: inhibitory control, working memory, 
and cognitive flexibility

(1) Inhibitory control activities (week 1-3: every 
Saturday and Sunday, 20-30 minutes per session): 
these allow children to play three different games while 
being given commands. The PI instructs each child to 
run to the colored position indicated by the command 
heard in the first game. Each child must sprint in the second 
game to the colored position denoted by the red or green 
symbol. Each child had to sprint to alternate positions in 
the third game, which did not follow the PI’s instructions. 

(2) Working memory activities (week 4-6: every 
Saturday and Sunday, 20-30 minutes per session) 

are exercises that allow children to play games based 
on colors. According to the PI’s instructions, each child 
was required to either look at the image or hear the music.  
Afterward, each child was instructed to jump onto the 
color tap pad according to what they saw or heard, then 
jump backward from the last color to the first color. 

(3) Cognitive flexibility activities (week 7-9: 
every Saturday and Sunday, 20-30 minutes per session) 
allow children to imitate the behavior of animals. The 
PI shows the children photographs of animals, in which 
they have to guess which animal it is and emulate the 
behavior of that animal. The child is then instructed to 
behave differently from their peers and the animal in 
the picture. The following game shows one child an image 
of an animal and asks him to imitate the behavior of that 
animal while other friends are instructed to guess what 
kind of animal it is. The last game lets the child pick up the 
animal model from the position where the animal image is. 
There is a rule that the child must only move on the tap pad. 

The validity of the I AM TAP program was 
examined by three experts, two early childhood teachers 
and a neuroscientist. The IOC score was 0.93.36 In addition, 
the program’s efficiency was checked by giving it a tryout. 
The Efficiency of Process/ Efficiency of Product (E1/E2) 
scores of the I AM TAP program was 78.72/81.20.36 

However, the operators of the I AM TAP program must 
undergo a workshop from an expert on this program. 
The PI completed the program workshop with Apirak 
Tamaekong, the program developer, in September 2022. 
During the training, the PI was evaluated to determine 
whether they could carry out activities in the program 
appropriately and completely at every step.

Data Collection: This study was conducted 
from January to April 2023 after study approvals. 
After that, the PI met the caregivers in the care homes 
to ask for cooperation in both groups. In the control 
group (Babies Home B), the PI carried out the normal 
child residential care home activities. In the experimental 
group (Babies Home A), the PI divided the I AM TAP 
program activities into small groups. The sample group 
consisted of 36 children, divided into groups of 6 
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children, a total of six groups, performing activities 
twice a week, every Saturday-Sunday, 20-30 minutes 
per session, taking a total of nine weeks to complete 
the activities. In addition, in the last week, the PI organized 
an additional storytelling activity about separating to 
prepare the children before the end of the activity. This 
method is based on the principle of preventing separation 
anxiety in children. After completing the program, the PI 
distributed leaflets with information on EF promotion 
methods to the home caregivers. Thus, caregivers could 
apply the information obtained from the brochures to 
further enhance children’s EF. One week after completing 
the I AM TAP program activities, the PI met with 
caregivers to request cooperation in completing the 
post-test. When the data were collected from both groups, 
the PI used the three subscales’ scores of EF to analyze 
the data. 

Data Analysis: Descriptive statistics were used 
to analyze demographic characteristics. Using statistical 
chi-square and Fisher’s exact test, the general characteristics 
of the experimental and control groups were compared. 
Normal distribution data were analyzed using an independent 
t-test, and all assumptions were met. The paired t-test 
was used to compare the average inhibitory control, 
working memory, and cognitive flexibility scores within 
the group, and the analysis of covariance (ANCOVA) 
was used to compare between groups.

Results

This study’s participants were 11 caregivers and 
72 children in residential care homes, the experimental 
group (n = 36) and the control group (n = 36). The data 
of the two groups of caregivers and children were not 
significantly different (p > .05), as shown in Table 1. 

Table 1.	 Comparison of general characteristics of the sample using the chi-square test and Fisher’s exact test

General characteristics Experimental group Control group Test value p-valueNumber % Number %
Children (n = 72)
Gender

Boy
Girl

20
16

55.60
44.40

18
18

50.00
50.00

.223 .637a

Development
Normal
Suspected delayed 

36
0

100
0

35
1

97.20
2.80

1.00b

Reasons for accepting child into care home
Abandoned
Maltreated
Imprisoned parents 
Parents are not ready to take care of the child

Caregivers (n = 11)
Gender

Male
Female

9
11
11

5

1
6

25.00
30.65
30.65
13.90

14.3
85.7

5
16
13

2

0
4

13.90
44.40
36.10

5.55

0
100

1.419
1.481

.250

.234a

.224a

.617a

.429b

1.00b

Note. a = Pearson Chi-square, b = Fisher’s exact test

In addition, the t-test was used to test the age 
of the caregivers and children, the duration of the 
child’s stay in the residential care home, and the 

caregivers’ work experience. The data of the two 
groups were not significantly different (p > .05), as 
shown in Table 2.
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Before the I AM TAP program, groups differed 
in inhibitory control and cognitive flexibility. The mean 
scores of the core EF were compared using a paired t-test. 
After receiving the I AM TAP program, the experimental 

group had the mean scores of core EF: inhibitory control, 
working memory, and cognitive flexibility higher than 
those before receiving the program with statistical 
significance (p < .05) (Table 3).

Table 2.	 Comparison of general characteristics of the sample using independent t-test

General characteristics Experimental group Control group t p-valuemin-max Mean SD min-max Mean SD
Children (n = 72)

Age (months) 37-68 53.50 10.16 36-70 54.92 10.69 -.576 .566
Duration of child’s stay 

in care home (months) 
8-62 35.00 14.31 8-67 30.75 13.98 1.275 .207

Caregivers (n = 11)
Age (years) 26-57 45.43 9.87 42-58 50.75 6.90 -.946 .369
Work experience (years) 5-34 18.86 10.16 11-26 18.75 6.34 .019 .985

Table 3.	 Comparison of the mean score of core EF before and after receiving the program in both groups using 
paired t-test (n = 72)

Executive function
Before receiving

the program
After receiving
the program t p-value

Mean SD Mean SD
Inhibitory control

Experimental group (n = 36) 53.14 6.04 60.47 5.28 -8.726 < .001
Control group (n = 36) 50.03 4.92 54.03 2.90 -7.208 < .001

t = 2.395, p = .019        t = 6.419, p < .001
Working memory

Experimental group (n = 36) 49.44 7.22 57.78 6.56 -7.470 < .001
Control group (n = 36) 50.06 6.60 52.56 3.44 -3.128 .004

t = -.375, p = .709   t = 4.231, p < .001   
Cognitive flexibility

Experimental group (n = 36) 52.69 7.23 59.22 6.64 -6.409 < .001
Control group (n = 36) 48.86 4.33 52.31 3.58 -6.622 < .001

t = 2.728, p = .008 t = 5.501, p < .001
Results of the pre-test revealed that the scores 

of inhibitory control and cognitive flexibility before 
receiving the program in the groups were significantly 
different (p < .05). Therefore, the pre-test score was used 
as a covariate in ANCOVA, and the results showed that 

the experimental group had significantly higher inhibitory 
control (F = 35.13, p < .05), working memory (F = 16.08, 
p < .05) and cognitive flexibility (F = 24.32, p < .05) 
than the control group (Table 4). 

Table 4.	 Comparison of average inhibitory control, working memory, cognitive flexibility after receiving the I 
AM TAP Program between groups using ANCOVA (n = 72)

Source of variation Sum of square df Mean square F p-value
Inhibitory control
I AM TAP program 1,366.13 4 341.53 35.13 < .001
Pretest 140.78 1 140.78 14.48 < .001

Error 651.37 67 9.72
Total 238,002.00 72
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Discussion

The I AM TAP program in this study was found 
to be helpful in increasing children’s core EF. This 
may be because the program integrates sensory and 
physical activities, and each activity would be 
challenging. Moreover, this program has a clear pattern 
of activities and is based on the EF guideline,36 a tool 
for analyzing and designing an activity plan to promote 
EF.37-38 It is also an activity that creates interaction 
between people among children in the child residential 
care home who lack interpersonal interaction.19 

Activities in the I AM TAP program should be made 
per the directions of the PI and the rules of the group. 
However, children may talk or exchange ideas while 
doing activities to solve game problems. According to 
Piaget’s cognitive development theory, children learn 
and develop their cognitive skills by adapting to their 
surroundings.21 Child interaction is the activation of 
nerve fibers to transmit information and connect 
neurons, including an increase in the myelin sheath,24 
causing the brain to transmit nerve signals faster. 
Therefore, the function of the prefrontal cortex is more 
efficient in line with the development of EF.24

The I AM TAP program concept is consistent 
with the Center on the Developing Child at Harvard 
University,34 which proposes that games with rules 
that are not too difficult for children to play, including 
having an appropriate level of challenge, will help 

develop inhibitory control.34 Games that require 
problem-solving skills can train children on working 
memory and cognitive flexibility.34 Additionally, 
backward digit span and storytelling principles can 
develop working memory.34

Previous findings support our study; for 
example, a study in Italy33 found that playing games 
through storytelling and role play increased inhibitory 
control and working memory in children aged 4-6 
years.33 Role-playing and physical activity games have 
a similar basic nature to the I AM TAP program in 
increasing the difficulty level and challenging activities 
that would enable them to develop EF.23 A study in 
Spain4 focusing on integrating physical and sensory 
activities like the I AM TAP program found that the 
program was effective in reducing five areas of 
deficiencies in EF in children aged 5-6 years. Also, 
a Thailand study36 found that the I AM TAP program 
activities effectively promoted EF among children aged 
4-6 years. 

However, this study differed from the previous 
study36 because the samples of this study were children 
in residential care homes. This group of children were 
easily frightened. In addition, observing children 
during activities in the experimental group found that 
this group adapted quite slowly. The PI, therefore, had 
to do additional activities for the children to familiarize 
themselves and build relationships with them, such as 
songs about hello and animals. Moreover, the 9-week 

Table 4.	 Comparison of average inhibitory control, working memory, cognitive flexibility after receiving the I 
AM TAP Program between groups using ANCOVA (n = 72) (Cont.)

Source of variation Sum of square df Mean square F p-value
Working memory
I AM TAP program 1,180.24 4 295.06 16.08 < .001
Pretest 241.89 1 241.89 13.18 .001

Error 1,229.76 67 18.36
Total 221,532.00 72

Cognitive flexibility
I AM TAP program 1,689.41 4 422.35 24.32 < .001
Pretest 628.58 1 628.58 36.19 < .001

Error 1,163.58 67 17.37
Total 226,745.00 72
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period of activities with the children may have allowed 
them to become familiar with and bond with the PI. 
However, when the activities were completed, the PI 
was no longer in contact with them. This might cause 
separation anxiety in children, which can occur during 
this age group. Since these children were a vulnerable 
group, the PI organized storytelling activities, such as 
playing peekaboo, parting, and farewell songs, so they 
could learn how to meet and separate.

When considering the results in the control 
group, it was found that the post-test scores of EF 
were also higher than the pre-test scores of the 
experimental group. It may be due to age-related brain 
growth as children get older, which is related to neural 
circuit connections in the prefrontal cortex, with the 
prefrontal cortex being associated with EF.11 The 
activity of the prefrontal cortex is linked to the activity 
of different brain regions that are key components of 
EF.16 In addition, from observing the daily routines of 
children in both residential care home settings during 
data collection, the PI found that the children performed 
the same routines of daily activities. The caregiver 
would take care of and train the child to be able to help 
themselves as much as possible. Most children can 
help themselves, for example, by putting on clothes 
and shoes, eating, and putting dishes in place after 
eating. Training the child to be able to do activities by 
themselves, in addition to promoting social development 
and self-care, also promotes working memory skills. 
Training children to put their dishes in place after eating 
also promotes working memory and inhibitory skills.

Furthermore, the activities within the care 
homes were conducted according to the children’s age, 
such as tracing dotted lines, drawing, coloring, telling 
stories, dancing, and exercising.18 Some activities may 
help to promote EF, such as storytelling. This not only 
improves children’s concentration but may also 
improve working memory in children.34 Other 
activities, such as dancing, may promote working 
memory and inhibitory control.34 However, there 
should be a clear form of activity arrangements to 

promote EF. Goals should be set for each activity, and 
activities should be challenging; they should be 
organized to effectively promote EF.23,36 This is seen 
in the I AM TAP program that, after receiving the 
program, the experimental group had a higher mean 
difference score of EF in inhibitory control, working 
memory, and cognitive flexibility than those of the 
control group.

Limitations

This study is limited in generalizability because 
only two child residential care homes in the Bangkok 
Metropolitan Region, Thailand, were selected. Before 
starting this research, the PI submitted a letter requesting 
preliminary information from the Department of 
Children and Youth Affairs about the childcare model, 
child caregivers, and activities provided to children in 
both homes. The preliminary information showed that 
the children in the experimental and control groups 
had no different characteristics. However, data were 
collected during the COVID-19 outbreak, causing the 
ratio of caregivers to children to differ between the 
experimental group (1:4) and the control group (1:5-
6). The caregivers’ personal reasons, including being 
ill, made them unable to care for the children in the 
control group during the study period. Thus, the threat 
to internal validity could not be avoided.

Conclusions and Implications for  

Nursing Practice

	This study demonstrated that the I AM TAP 
program effectively increased EF in residential care 
homes for young children. This program is based on 
the EF guideline and includes a tool for analyzing and 
designing early childhood experience plans to promote 
EF. Nurses can apply this program to promote EF and 
can also provide information on promoting EF to 
caregivers for children in residential care homes. 
Caregivers who understand EF guidelines can utilize 



716

Effects of I AM TAP Program on Executive Function of Children 3-5 years

Pacific Rim Int J Nurs Res • October-December 2024

knowledge and skills to design daily routine activities 
for their children. 

However, before utilizing the I AM TAP 
program to arrange activities for children, the nurse 
must receive workshop instruction from an expert on 
the program and pass an evaluation to appropriately 
and completely carry out the program activities. 
Additionally, further testing with various groups of 
children in various settings with randomized controlled 
trials is needed before the program can be widely used.
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ผลของโปรแกรม I AM TAP ต่อทักษะการคิดเชิงบริหารของเด็กอายุ 3-5 ปี 
ในสถานสงเคราะห์ เขตกรุงเทพมหานครและปริมณฑล : การศึกษากึ่งทดลอง
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บทคัดย่อ: ทักษะการคิดเชิงบริหารมีความส�ำคัญต่อการประสบความส�ำเร็จในชีวิตของแต่ละบุคคล 
เด็กที่มีประวัติถูกทารุณกรรมทางร่างกายและจิตใจก่อนเข้ามาอยู่ในสถานสงเคราะห์มักจะมีทักษะการ
คิดเชิงบริหารบกพร่อง เด็กมักเผชิญกับความกลัว ความเครียดและการขาดปฏิสัมพันธ์ระหว่างบุคคล
ซึ่งส่งผลต่อการทักษะการคิดเชิงบริหาร การศึกษากึ่งทดลองนี้มีวัตถุประสงค์เพื่อพัฒนาทักษะการคิด
เชิงบริหารของเด็กผ่านโปรแกรม I AM TAP โปรแกรมนี้เป็นโปรแกรมที่บูรณาการด้านประสาท
สัมผัสและกิจกรรมทางกาย ซึ่งประกอบด้วยทักษะด้านความจ�ำเพื่อใช้งาน ด้านการควบคุมและยับยั้ง
ตนเอง และด้านการยืดหยุ่นทางความคิด สถานสงเคราะห์เด็กอายุ 3-5 ปี เขตกรุงเทพมหานครและ
ปริมณฑล จ�ำนวน 2 แห่ง ได้รับการสุ่มให้เป็นกลุ่มทดลองและกลุ่มควบคุม และคัดเลือกกลุ่มตัวอย่าง
เด็ก 36 คนจากแต่ละสถานสงเคราะห์ และผู้ดูแลเด็ก 11 คนตามเกณฑ์คัดเข้า กลุ่มทดลองได้เข้าร่วม
โปรแกรมทั้งหมด 9 สัปดาห์ สัปดาห์ละ 2 ครั้ง ครั้งละ 20-30 นาที กลุ่มควบคุมได้รับการดูแลตามปกติ
ของสถานสงเคราะห์ ทักษะการคิดเชิงบริหารถูกประเมินโดยใช้แบบประเมินพัฒนาการด้านการคิด
เชิงบริหาร MU.EF-101 วิเคราะห์ข้อมูลด้วยสถิติ independent t-test, paired t-test และ covariance 
analysis
	 ผลการศึกษานี้ เป็นข้อมูลชี้ให้เห็นถึงประสิทธิผลของโปรแกรม I AM TAP พบว่า กลุ่มทดลอง
มีคะแนนเฉลี่ยทักษะการคิดเชิงบริหาร ในกลุ่มทักษะพื้นฐาน 3 ด้าน สูงกว่าก่อนเข้าร่วมโปรแกรม และ
สูงกว่ากลุ่มควบคุมอย่างมีนัยส�ำคัญทางสถิติ โดยประเมินหลังจากสิ้นสุดโปรแกรม 1 สัปดาห์ ผลการ
ศึกษานี้แสดงให้เห็นว่าโปรแกรม I AM TAP มีประสิทธิภาพที่พัฒนาทักษะการคิดเชิงบริหารในเด็ก
เล็ก พยาบาลสามารถใช้โปรแกรมนี้เพื่อส่งเสริมทักษะการคิดเชิงบริหาร และให้ข้อมูลกับผู้ดูแลเด็ก
เพื่อส่งเสริมเด็กในสถานสงเคราะห์ อย่างไรก็ตาม จ�ำเป็นต้องมีการทดสอบโปรแกรมน้ีเพ่ิมเติมกับเด็ก
กลุ่มต่าง ๆ ที่อยู่ในบริบทแตกต่างกันก่อนที่จะน�ำโปรแกรมไปใช้อย่างแพร่หลาย
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