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Abstract

Social engagement is an indicator to measure successful aging of older
persons. However, older persons with visual and/or hearing impairment tend to
disengage with society. Consequently, loneliness and pressure will erode their mental
and physical health. Many scholars have investigated components influencing social
engagement of older persons. However, studies related to social engagement of
visually- and/or hearing-impaired Thai older persons are rare. That information is
important if we are to apply knowledge to promote social engagement of older
persons with visual and/or hearing impairment. Therefore, this study attempted to fill
this knowledge gap. The analysis was based on analysis of secondary data from the
2014 Survey of Older Persons in Thailand, conducted by the Thai National Statistical
Office (NSO) in 2014. The total study sample was 38,671 older persons age 60 years or
older. Binary logit model was employed to investigate visual and/or hearing ability that
had a statistically-significant relationship with social engagement of visual- and/or
hearing-impaired older persons. The results show that visual impairment had no
relationship with the level of social engagement. Older persons with hearing
impairment were less likely to participate in community groups (OR = 0.885, 95%, Cl =
0.803-0.975) and/or social activities (OR = 0.894, 95%, Cl = 0.805-0.992) than older
persons without hearing impairment. Deaf-blind older persons were also less likely to
participate in community groups (OR=0.738,95%, CI=0.670-0.831) and/or village
activities (OR=0.694, 95%, CI = 0.627-0.767) than older persons without deafness-
blindness. Decreased physical and mental capacity due to geriatric conditions and lack
of support from adult children are possible explanations as to why older persons in
this study tended to participate less in social activities. The authors hope that the
findings from this study help promote quality of life of older persons with hearing and

visual impairment.

Keywords: Social Engagement, Visual Impairment, Hearing Impairment, Thai Older Person

NN 2 NIANTINYFET NN U 19 aduil 1



Introduction

The rapidly increasing number of older persons are an important global
phenomenon which is demanding that societies pay more attention to this vulnerable
group of the population. In 2020, there were approximately 757 million people in the
world age 65 years or older. It is estimated that the number of older persons will
rocket to 1.5 billion in 2050 (United Nations, 2020). Presently, about 46 percent of the
world’s older persons live with one or more disabling conditions. Their disability is mainly
related to chronic health conditions and injury (United Nation, n.d.). Therefore, any
significant increase in the number of older people would almost certainly predict a
rising number of older persons with disabilities.

The aging of the Thai population is occurring at an even faster rate than for
the world at large. In 2017, there were over 11 million Thais age 60 years or older.
Of this number, approximately one million were disabled. When categorized by type of
disability, 31,601 were totally deaf, and 37,888 were totally blind (National Statistical
Office, 2017). Even though this group accounts for less than one percent of the Thai
population, they still have every right to attain quality of life just as other members of
society. That is, the quality of life of the disabled older persons should not be less
important than that of younger people or other groups of older persons.

Older persons with disabilities are vulnerable in many ways (Rainer, 2013).
As any person gets to be of advanced age, their physical and mental capacity
inevitably decreases. Consequently, older persons are more likely to depend on their
family and society. These dependencies can restrict their sense of freedom and
potential for quality of life (Mello, Souza, Chacara, Narita & Chiminazo 2017). Because
of their disability, the prevailing physical and social environment may impede access to
some social services or engagement in social activities that people without disability
can access (Rosso, Taylor, Tabb, & Michael, 2013). This usually tends to cause older
persons with disabilities to gradually disengage with society. Finally, loneliness and
pressure will erode an older person’s mental and physical health (National Resource
Center for Engaging Older Adults, n.d.)

Social engagement is an interaction between an individual and other people

outside of the home (Luo, Ding, Bauman, Negin, & Phongsavan, 2020; Levasseur,

NIANTIMYFYTvEAN U 19 adud 1 widl 3



Richard, Gauvin, & Raymond, 2010; WHO, 2001). People engage with others in activities
of shared interest or need. Engaging in social activities has positive effects on mental
and physical health, and cognitive function of older persons (Lions Gate, n.d.). Social
engagement is also an indicator of successful aging of older persons (Urtamo, Jyvakorpi,
& Strandberg, 2019; Kimura, Yamazaki, Haga, & Yasumura, 2013). Older persons who
regularly meet people around them are less likely to suffer from stress and worry than
those who retreat from society. Older persons who regularly join physical activities with
others, such as exercise groups, have better health. In addition, participation in social
activities may prevent Alzheimer’s disease and dementia (Bennett, 2002; Bath & Deeg,
2005). The study by Aroogh and Shahboulaghi (2019) found that social activities which
happen in the community are a convenient opportunity for older persons to engage
with society. Older persons can also interact with other people by sharing resources
they have. Most important, older persons must voluntarily participate in the activity
and based on their own preferences. Last but not least, participating in social activities
is one of several ways to improve quality of life of older persons (Pei, Gunawan & Chich-
Jen, 2014). Therefore, promoting older persons to participate in social activities is necessary
because it is a very effective way to improve health status at the later stage of life (Baht &
Deeg, 2005). Not surprisingly, if older persons are healthy, sovernment and family health-
related expenditures will be reduced too.

Social barriers and physical disability may limit activities of older persons in their
daily life (Meulenkamp, Rijken, Cardol, Francke & Rademakers, 2019; Rooth, 2017). People
with visual impairment face difficulty accessing information which needs to be seen or
read. They are limited in performing a range of occupational activities. Some impaired
older persons cannot maintain their vocation, which they are otherwise capable of
doing. Modern society can overwhelm visually-impaired people, and their capacity to
function may be under-rated. The impaired may have less rest time than people without
disability because they spend more time to complete activities in daily living. Most
important, people with visual impairment tend to suffer more from loneliness and
separation from community than those without impairment (Envision, 2019; Swenor,
2019). A qualitative study by Nastasi (2019) found that older persons with visual
impairment need more support from family members to enable them to participate in

social activities. When compared to older persons without visual impairment, the visually-
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impaired were able to perform only light work in the household. In addition, this group
of older persons rarely participated in community recreation or exercise activities (Shah,
Frank & Ehrlich, 2020; Alma, Van der Mei, Melis-Dankers, Van Tilburg, Groothoff, & Suurmeijer,
2010).

People with hearing impairment have a different challenge in accessing information
than the visually-impaired (Tukimin, Handayani, Alimin and Somad, 2018). The former group
has less access to information disseminated via standard, auditory media channels,
such as radio or community public address systems, and their information consumption
depends very much on their visual intake (Ramirez-Garibay, Olivarria, Aguilera and
Huegel, 2014). These older persons may not promptly understand a message that
people want to send to them. To communicate with other people, they may need
help from a translator or people familiar with their communication style. Communication
barriers will put pressure on the hearing-impaired because they cannot communicate
with other people in the community as they would like to (Disability Experts of Florida,
2018). When an older person becomes deaf, they may fade out or avoid participating
with other people in society (Kauffman, 2019). Brink and Stones (2007) investigated the
level of social participation of older persons residing in a care facility. They found that
older persons with hearing impairment had a lower participation level than older
persons without hearing problems. Shukla, Cudjoe, Lin, and Reed (2019) also found
that the greater the hearing impairment, the lower the participation level.

Due to geriatric disability and illness, older persons often experience a
decrease in both their visual and hearing capacity. This can adversely affect their
mental health, and limit their capacity to perform daily activities. The study by Crews
and Campbell (2004) revealed that older people with both sensory impairments had
greater risk of fading out from society than older persons who only lost their visual or
hearing capacity. The findings of this study are in the line with the study of Dalby et. al.
(2009) which found that the deaf-blind are less likely to interact with society. In
addition, the deaf-blind tend to avoid to group physical activity because of the
negative stigma they may be exposed to (World Federation of the Deafblind, 2018). Most
important, the deaf-blind usually feel insecure and uncertain about their future life

(Jaiswal, Aldersey, Wittich, Mirza, & Finlayson, 2018). Thus, encourage these older persons to
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participate more with people in the community could be the suitable way to help the
disabled relieve their loneliness and stress.

Many scholars who study social engagement of older persons, such as Wanchai
and Phrompayak (2019), have investigated factors influencing social engagement of older
persons. Crozen, Haveman-Nies, Alvarado, Van’t Veer and De Groot (2009) looked at
characteristics of older persons who engage more in social activities than others. Rainer
(2014), Kimura et. al. (2013), and Rosso et. al. (2013) focused even more narrowly on
social engagement of older persons with disability in different contexts. However,
studies related to social engagement of visually- and hearing-impaired and deaf-blind
Thai older persons are rare. That information is important if we are to apply knowledge
to promote social engagement of older persons with visual and/or hearing impairment.
Therefore, this study attempted to fill this knowledge gap, and the authors hope that
this study will be used to promote quality of life of older persons with hearing and/or

visual impairment.

Research Objective
This study had the objective to examine social participation of Thai older
persons with visual or hearing impairment and deafness-blindness by looking at their

engagement in community groups and village activities.

Definition of Terms

1. This study defines people age 60 years or older as an “older person.”

2. Visual impairment in this study was based on self-reported loss of vision and
blindness.

3. Hearing impairment was based on self-reported hearing impairment and deafness.

4. Deafness-blindness was refined from the data set. Older persons who had
both visual and hearing impairment were grouped as a deaf-blind older person.

5. Social engagement in this study means participation of older persons in
social groups or community activities. The participation should not be limited only to
people with disability, but also to community members in the general. Please note
that, while there are many opportunities for social engagement, this study focuses only
on social groups and community activities (because of the limitation of the original

data set).
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Research Conceptual Framework

Demographic
Characteristics

- Sex

- Age

- Education

- Marital status

- Living arrangements
- Living area

- Economic status

- Mobile ability

Level of Disabilities
- Loss of vision and

blindness only

Social engagement

behavior of older

— persons with visual

- Hearing impairment and and/or hearing

deafness only impairment

- Deafness-Blindness - Community group

participation
- Community activity

participation

Figure 1: Research Conceptual Framework

Research Methodology

Data Source and Sample

This study employed secondary data from the 2014 round of the Survey of
Older Persons in Thailand conducted by the National Statistical Office (NSO). Stratified
two-stage sampling was employed to randomly select households that had at least
one-member age 50 years or older for inclusion in the study. Strata include Bangkok
and all 76 provinces in Thailand. Each stratum is divided into municipal and out-of-

municipal areas (National Statistical Office, 2017). The sample of the original data set
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comprises of 221,165 males and females age 50 years or older. After excluding those
under age 60 years, and cases with no information about visual and/or hearing

condition, the net sample for analysis was 38,671 older male and female persons.

Measurement of Variables

The dependent variable of this study is social engagement behavior of older
persons with visual and/or hearing impairment. Social engagement is inferred from the
respondent’s participation in community groups (e.g., older persons club, funeral
support group, occupational group, housewives group, cooperative savings group,
village scouts) or community activities (e.g., Older Persons Day, Song Kran Day, ritual
ceremonies) (Table 1). Independent variables which were expected to predict social
engagement behavior comprise the following: 1) Personal characteristics (e.g., gender, age,
education); 2) Living arrangements and economic status (marital status, income, living
with adult children, living out-of-municipal area); 3) Mobility capacity (walking ability,
transportation uses); and 4) Level of disability. Visual impairment in this study was
based on self-reported loss of vision and blindness. Hearing impairment was based on
self-reported hearing impairment and deafness. Older persons who reported both

visual and hearing impairment were grouped as deafness-blindness.

Data Analysis

This study hypothesized that the decision of older persons with visual and/or
hearing impairment to participate in social activities depends on their level of disability.
A binary logit model was employed to test the hypothesis because the model is suitable
for categories and non-linear variables (Jampaklay, 2020). However, multicollinearity was
tested before running the regression models. The results found no value among
explanatory variables greater than 5. Therefore, all variables are suitable to be

included in the study models.

Results

Characteristics of Older Persons
As presented in Table 1, Thai older persons with visual and/or hearing impairment
comprise a significant proportion of all older persons in the sample. When investigating

more deeply, we can see that visual and hearing impairment is more prevalent in the
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group age 70 years or older. The pattern is the same with deafness-blindness group.
These trends suggest that the higher the age, the higher the probability that an older

person will be living with visual and/or hearing impairment.

Living Arrangements and Economic Status

A majority of Thai older persons with visual and/or hearing impairment were
single or lived without their marital partner. However, more than half lived with their
adult child(ren). Older persons living out-of-municipality accounted about half of all
sample in the study. When looking at economic status, this study found that almost all

the impaired older persons in this study had adequate income.

Mobile Ability

As presented in Table 1, about 70.00 percent of older persons with visual
and/or hearing impairment were able to walk about 200-300 meters with/without the
helping hand of another person. However, about 30.00 percent of the deaf-blind older
persons needed some assistance from people around them to help them walk. There
is a high percentage of mobile limitation in the group of deaf-blind older persons. Only
about 60.00 percent reported that they can take a bus or boat alone or with a little

help from people around them.

Community Groups and Community Activity Participation

As presented in Table 1, about a half of the older persons in the sample with
visual impairment participated in a community group and/or village activities. This pattern
was found for older persons with hearing impairment as well. By contrast, deaf-blind
older persons were less likely to participate in either a community group or village
activity. Less than a half of the sample participated in a community group, while only

half participated in village activities.

Factors Contributing to Social Engagement of Older Persons with Visual

and Hearing Impairment and Deafness-blindness
As presented in Table 2, when other independent variables (Gender, age,

Education, Marital Status, Income, Living Arrangements, and Mobile Capacity) are
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controlled, there was no statistically-significant relationship between visual impairment
and level of community group participation by older persons. However, visual impairment
still had a negative relationship with the level of community group participation in the
univariate analysis. By contrast, hearing-impaired older persons are less likely to participate
in a community group than older persons without hearing impairment. Interestingly, older
persons with dual sensory impairment had significantly less community group
participation than other group of older persons.

Other factors also add into equation to see interaction among the disability
characteristics and community group participation. The analysis shows that, with each
year of increased age, the opportunity to participate in community groups increased
about eight percent (Table 2). Older persons with some level of formal education had
a higher level of participation in community group activities than those with no formal
education. The chance to participate in a community group was greater for older
persons who lived with their spouse than those who did not. When focused on older
persons who lived with their adult child(ren), this study found that the chance to
participate in a community group was actually lower than those who lived without
adult children. Residential area also had a significant relationship with community
group participation. Older persons living out-of-municipality areas were more likely to
participate in community groups than those living in town by about 51.00 percent. In
addition, older persons who could walk some distance and were able to take a bus or
boat alone had a greater tendency to participate in community activity groups than
those who could not walk or commute by themselves.

The relationship among disability characteristics and level of village activity
participation was also investigated using the binary logit model. As presented in Table
2, other things being equal, the relationship among impairment characteristics and
village activity participation correlated with community group participation. Visual impairment
showed no relationship with the level of village activity participation. Older persons
with hearing impairment were less likely to participate in village activities than older
persons without hearing impairment. In addition, deaf-blind older persons had a lower
tendency to participate in village activities when compared to other groups of older

persons.
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In this model, level of education and marital status were highly predictive of
village activity participation of older persons. Older persons who lived with adult
child(ren) were less likely to participate in village activities than older persons who did
not live with an adult child. The study also investigated factors related to village
activity participation of older persons. Older persons who lived out-of-municipality,
were able to walk in a distance, and were able to commute using bus and boat on
their own had higher probability of participating in village activities than older persons

living in the town, who could not independently walk and travel.

Table 1 Sample Characteristics (%)

Visual Ability Hearing Ability Deafness-Blindness

Clear Not Clear Not Not Deaf- Deaf-

Total without/ clear/ without/ clear/ Blindness Blindness

with blind With Deaf
visual hearing
aid
(n=38, (n=35, (n=3, (n=36, (n=2, (n=36,206) (n=2,465)
671) 524) 147) 521) 150)
Gender
Female 55.57 55.00 64.28 5595 5237 55.20 63.89
Age group (years)
60-69 55.67 57.19  38.48 5730 27.95 58.50 14.16
Education
Some
education 88.98 89.55  82.46 89.32 83.16 89.88 75.70
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Table 1 (Continued)

Visual Ability Hearing Ability Deafness-Blindness
Clear Not Clear Not  Not Deaf- Deaf-
Total without/ clear/ without/ clear/ Blindness Blindness
with blind With Deaf
visual hearing
aid
(n=38,  (n=35, (n=3, (n=36, (n=2, (n=36,206) (n=2,465)
671) 524) 147) 521) 150)
Marital Status
Married/
60.46 61.54  48.27 61.17 48.42 61.85 40.04
live together
Living with an Adult Child(ren)
Living with
59.20 58.93 62.39 58.78 66.31 58.37 71.42
children
Income
Adequate 86.80 87.76 76.00 86.99 83.67 87.41 77.80
Living area
Out-of-municipal ~ 45.65 45.00 52.97 45.63 45.86 45.52 47.46
Walking ability
Able towalk 200-
93.24 93.78 87.07 93.56 87.67 94.72 71.40
300 meters
Transportation uses
Can take a bus or
88.92 89.87 78.11 89.58 77.58 90.98 58.66
boat alone
Community group participation
Participate 58.56 58.93 54.37 58.95 52.00 59.73 41.42
Village activities participation
Participate 70.26 70.48 67.74 70.63 63.93 71.60 50.55
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Table 2 Odds Ratios from Univariate Analysis and Binary Logit Models Predicting Social

Engagement of Older Persons

Variables Community groups Village activities participation
participation
Univariate Multivariate Univariate Multivariate
Analysis Analysis Analysis Analysis
OR OR OR OR
(95% CI) (95% CI) (95% CI) (95% CI)
Female 0.828*** 0.992 0.967
(0.795-0.862) (0.946-1.040) (0.926-1.011)
Age 60-69 years 1.439%* 1.088** 1.407%* 0.988
(1.382-1.499)  (1.037-1.141) (1.346-1.470) (0.937-1.041)
Some education 1.491%** 1.263%** 1.601%** 1.384%**
(1.399-1.589) (1.175-1.357) (1.499-1.711) (1.282)
Married and live 1.511%% 1.297%%* 1.489%** 1.220%**
together (1.450-1.575) (1.232-1.365) (1.425-1.557) (1.157-1.286)
Living with 0.756*** 0.871%** 0.805%** 0.948*
children (0.724-0.790) (0.832-0.911) (0.768-0.844) (0.901-0.997)
Adequate 1.167%%* 1.046 1.105** 0.942
income (1.100-1.239) (0.979-1.116) (1.036-1.177) (0.877-1.012)
Out-of-municipal 1.490%** 1.512%%% 1.700%** 1.751%%%
area (1.430-1.553) (1.447-1.581) (1.625-1.778) (1.667-1.840)
Able to walk 3.817*** 2.214%** 5.313*** 2.801***
200-300 meters (3.498-4.165) (1.986-2.470) (4.883-5.782) (2.515-3.118)
Can take a bus 2.875%** 1.702%* 3.964%** 2.314%*x*

or boat alone

(2.689-3.070)

(1.561-1.856)

(3.713-4.232)

(2.121-2.524)
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Table 2 (Continued)

Variables Community groups Village activities participation

participation

Univariate Multivariate Univariate Multivariate
Analysis Analysis Analysis Analysis
OR OR OR OR
(95% CI) (95% CI) (95% CI) (95% CI)
Visually 0.830*** 0.925 0.879*** 1.013
impaired (0.771-0.893) (0.851-1.005) (0.813-0.950) (0.925-1.110)
Hearing impaired 0.754%** 0.885% (0.803- 0.736%** 0.894*
(0.691-0.823) 0.975) (0.672-0.807) (0.805-0.992)
Deafness- 0.476%%* 0.738*%* 0.405%** 0.6947%*
blindness (0.438-0.517) (0.670-0.813) (0.373-0.440) (0.627-0.767)

Note: OR: Odds ratio, Cl: Confidential interval, Significance level = ***p<.001; **p<.01;
*p<05

Discussion

This study investigated factors that predict social engagement of Thai older
persons with visual and/or hearing impairment by looking at their participation in
community groups and village activities. The results from the binary logit model
analysis confirm that impairment (hearing impairment and deafness-blindness),
together with other factors, has a significant impact on the level of social participation
by older persons. These results are in the line with other studies (i.e. Kaufman, 2019;
Meulenkamp et.al., 2019; Shukla et. al., 2019; Rainer, 2013; Rosso et. al.,, 2013; Brink &
Stone, 2007).

Decreased physical and mental capacity are possible explanations as to why
older persons in this study tended to participate less in social activities when they
reach an advanced age. Older persons tend to depend heavily on family members
later in life. Therefore, this dependence limits their freedom to engage in activities
which they could do in the past, such as going out of the home to meet with other
people in the community (Mello et. al,, 2018). Most importantly, the social and

physical environment around older persons with visual and/or hearing impairment may
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obstruct them from accessing social activities (Rosso et. al., 2013). This hindrance
reduces contact with relatives and friends, and home isolation can lead to loneliness
and depression (Envision, 2019).

The findings from this study also show that older persons who are married and
live with their spouse were more likely to engage in social activities. Thus, older
persons with visual and/or hearing impairment who lived with their partner had more
opportunity to participate socially with others. The spouse can help to bridge the
communication gap, and escort impaired older persons to participate social activities
(Nastasi, 2019). In the case of older persons with hearing impairment, a spouse may be
familiar with their communication style, and s/he can help to interpret with others in
the community (Disability Expert of Florida, 2018). Therefore, communication limitations
should not necessarily be a significant barrier for older persons with hearing impairment
if they have a spouse or significant other as a translator.

Mobile ability is another factor that can significantly impact on social
engagement of older people. Often, older people need to travel from home to the
event to participate community groups or village activities. Naturally, if they can travel
on their own, the opportunity to join with others will increase since they do not need
to wait for a family member or someone else to escort them. The decision to
participate or not may also be based on degree of independence. Most importantly,
older persons need to feel that they can make everyday life decisions independently
of others (Pei, Gunawan, & Chich-Jen, 2014).

The analysis of binary logit models in this study shows that older persons
living with an adult child were significantly less likely to engage in social activities
outside the home. This implies that children may refrain from aiding an older parent to
participate in social activities outside the home (Swenor, 2019). However, the
information on this variable in our data set was limited. Further study is needed to
investigate the reason why Thai adults who are dependent on an adult child are less
engaged in community activities. Key research questions are: Do adult children lack
resources to support an older parent? Are children over-protective of impaired older
parents? Are the adult children too busy? Qualitative research may be required to

probe this issue in greater depth.
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Conclusions and Recommendations

This study adds evidence to the literature on older persons with visual and/or
hearing impairment, and the deficit of engagement in social activities. However, older
persons living with their spouse tended to participate more in community activities
than their single counterparts. By contrast, older persons living with an adult child (ren)
had less social engagement with the community. In order to promote physical and
mental health of older persons, Thailand should encourage family members to take
older relatives out of the home to engage with others in the village - regardless of
level of hearing impairment, visual impairment, or deafness-blindness. By the same
token, friends or relatives of older persons should be encouraged to contact or visit
them more frequently. Activities set up by any community group or village should
consider whether older persons with visual and/or hearing impairment can easily
participate or not. Even though it is hard or impossible to restore an older person’s
physical health because of geriatric conditions, society can boost their mental wellbeing by
including impaired older persons in any and all activities in daily living, and as often as

possible and appropriate.
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Abstract

The purpose of this research was to explore the mediating role of perceived
person-environment fit in the relationship between employer branding and performance of
employees with disabilities. Data were collected by an online survey from 267
employees with disabilities of Vulcan Coalition company, Bangkok Thailand. The results
showed that the perceived person-environment fit in the dimension of perceived
person-job fit has an influence on employer branding and the performance of
employees work in two dimensions: Task performance and Contextual performance.
The performance of employees with disabilities in the Vulcan Coalition are influenced
by employer branding perceptions of people with disabilities through the transmission
variables perceived between the person and the job. Employees with disabilities who
have perceived of employer branding will affect their performance of them. If there are
a perception of consistency between the person and the job, it will help to perform
the work according to the potential and ability affecting the performance of employees
with disabilities more. In other words, the correlation between employer branding and
the performance of employees with disabilities are increased when they have
perceived between the person and the job. Organizations should promote and create
increased perception between the person and the job to make the performance of
employees with disabilities more efficient and effective. In addition, to create good

employer brand awareness for employees with disabilities.

Keywords: Employer Branding, Employee Performance, Persons with Disabilities,

Perceived Person-Environment Fit
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nssumnuaenadessenitsyanaiuan nwinden Jaudseandu 4 IR laun n1siuiaiu

ADAAADITENINYAAANUNY, TENINIYARAAUBIANST, FENTNUARATUNGN LAz T8NINIYARS

o o

fudderutgyn Wuduwusdeiulunguniinauauiin1svesus¥m Vulcan Coalition g

a '

UyRgIvewuiTell Ae n1sFusuusuauteilidnsnadenanisujUiRnuveniinguay

)]

v
a o a

fin1s 71 3 87 aedinissuianuaenndessenitsyanatuaninuindeurie 4 Tadusuds

]

AU

YIULYANIFIAY

v v
o a

n3deaelAnwianuduiussenitanissuiwusuduiednesiunanisujinnuees
wifnauaufingg Inefimssuianuaenndesseninayanafuanimuaindesndusdudsdsin 3
Anwilunguntinauaufinisivhauluusn Vulcan Coalition Useneulusne 7 Useinmn Téun
Uszlandl 1 n1anisiiy, Uszandl 2 neamislédunazdeninumane, Ussand 3 n1anns
waoulmindenissianie, Ussianil 4 mednlandenginssy, Ussiandl 5 maaddayqn,

Useunnil 6 nansiseuiiasyssinanil 7 iseeiiadin saldufufauunnndt 1 Yould

HeuAfni

1. 135UhusUALIEI1e (Employer Branding: EB) wanefis lunissuisuwuudnuaey
wazanunmlunisiranvlussdng Afsgauazaiiausegelalifundneu ildninauiinig
‘U%ULUf?iau‘wqaﬂiiﬂumiﬂﬁﬁammmzaEnﬂL‘TJudawﬁwaamﬁﬂﬂUmu 9

2. M3FUIANUARNARBITENINYARANUANNLINS B (Perceived Person Environment Fit)
yanefe mssuimnumeivienyautesisaryarafuduindeutiu q Fufudestumstug
szyslifvesyarauazanmindeniiaenndesiu Fsusznauluse 4 17 Taud nssuianu
q9AARDITENINNYAAATUIIU (Perceived Person-Job Fit : PJfit) vinedia e n15uiay
donadessTritnadnvazduyARaiuAMdN YT YR UANTIYARadeInIs TaeTusinnull
AnunzaniumLg Amanansa denmmaiisesmaniall, msiuiauaenadosszming
yﬂﬂaﬁuaﬁﬁﬂi (Perceived Person-Organization Fit : POfit) #u1884 ﬂﬂiﬁgﬂﬂa%ﬁimm
aonAdpssEninamuleafuesdng felufuyedndnuuy Adey Yamsssy wasdmineves
24AN3, N135UIANUABAARDITENIIIYARRNRUNGY (Perceived Person-Group Fit : PGfit)
yanefis nsfiyaRatuansILaRsUNUTIE TS uNeUTNe SafangRinssudunguiiiou
sauanildegnamnzay sutiues Ujduiussevinayana dadunsuivesyanatunguilsd

e Wneduanuaenerdeadiiuldseninyanatunguauiivineueasn1siuisening
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[ o

yanadugUsdudayun (Perceived Person-Supervisor Fit : PSfit) nangfia n1153uiA314

U

v W

dennaeIsEnInulIn Ui mIedUiaudy s lnednuiludiuainuaenadeanse
ANEATIYRIAleNTENINEINUAZERL

3. wan13UfTAuveNTnIIU (Employee Performance) e fs nsfiniinanu
asnUiRnumuunummiifuagnsufiRnuauaoiunisal Téauiinuesuazesdng

Y o w a Y o w i3

aanislinelddesidndinisesdnsdl 1f a1 niwensdu q sulluisdedriamainuanin
$1am1e @udu SnvteladfingAnssunisiinunuudasaanudnami Sanisdssfiunanis
UFtRnuraminauazdsuuvummidininenionnsgiuauiiesdnsiu q delilunns
Uszifluwasuvesyana deuszneulusaeg 3 esdusznou tiun sanisufiianulunisieu
#1914 (Task Performance : TP) munefls woiinssuveswinauiisdostunanisufif
TuesAns auunumuazniAfldfuneunune dngAnssunudnuuzauidesi lng
woAnssuiiuanseonaziinadnsiunnuiedesazgnifenlssivasiiosdnsuoulst, wanis
UtRaumuuIUN (Contextual Performance : CP) manefia wadnssuilalldinainauildsu
vauvelasass uidunginssumuuiun anmuinden InsazingAnssumuaniunisali
Aintu Fadudsiindnaunsenin fui uazuanseanwgiingsy nsnsgyinuaudn dndn
LLaz‘Wqﬁﬂiiumaﬁwﬂuﬁﬁiaéf’]u (Counterproductive Work Behavior: CWB) #1188
woAnssumsiuLuUiuanmiiawi WuwgdnssuiiufiRlasyaains Taesfiamuviiaany
Feomeuaziludvsoosansvseaundnluesnns

4. wiinauaufinisluusv Vulcan Coalition vanefis yanafifiarufinisuas U

agluu3En Vulcan Coalition Nfusvaumsalvinau egnses 1 Vil

NSBUUIANIUNISIVY

va o

lunsfnwinsall §Idelafnwdudsdu Ao NMssuiuusuduiedns wagdiulsnu fe

U

nan 15U JURNUraINTnuAuinis Inelalin1suuains1eRiany UL NBUEHANTS

a va '

UftRnueeniu 3 nseunwifnlunside Toun nan1sujifaulunisinuniuau nanis

N v 1%

UAURNUMINUTUN wazngRnssun1svinauninediu lngriuauduiusvesdulsnissus

Y
AIUADAANDITENINNYAAANUANINLIAGBUAIYNITIATIFVIENTNadIN1U (Mediation
Analysis) weneandu 4 dauds dnwaznisiuinnuaenndesd laun n1siuimnuaeandes
senineyAnaiue, n13iuiauaenadetseninayanaiueddns, n1suinuaenades

o

JEMINYARATUNGY UazNTuADAAGTaITENINIYARAR UL UIR TR
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A liuN15IY

nM3ideasililunsidoldalsuna lnefiBnsduliunside dedl §33eld38naden
nauAIBEgIsLuUAINEZAIN (Convenience Sampling) Wuwinsuauiinisluudsy Vulcan
Coalition $1uawsiaau 267 au Tnemuin drulngiumearie 157 au (5owaz 58.80) 5098911
Wumandgs 107 au (Govay 40.10) wazinady 9 3 Au (Fevas 1.10) nqusiiegafiusziay
AEfinsUsELAMA 1 namsiiuanniian inndis 131 au (Fovaz 49.10) sesasnidudsziandi
3 yenisadeulmivieonianenie $1uau 127 au (Gevay 47.60) warUszuandu 9 $auau 9
AU (Seeag 3.20) uanmmﬁé’m%’uﬁaaﬂaLﬁ'mﬁ’umqLLasUszauminiﬂﬁsﬁwmumaaﬂa;mﬁaasm
Wy ngusegisliengladswindu 35.12 uasdiArdrudosuuninsgiumindu 10.80 Fseg

senineeny 19 U 84 69 U diudszaunsain1sinau nui nqudegsdisvesiailunisiinu

WwhgwiNAu 1.26 wazilerdrudesuuuinsgiuwinnu .65 Inelissegnarunnigawiatu 6 U

waztiaedian wiriu 1 U

= & o a v
wn3asianldluniside
1. wuvaeuauteyadIuyAna UsENaunle 1eA1audIuiIl 4 e inedfuRuanyue
Uszynsenans Laun e 91 Uszaunsalnisineu dssinmanuiingg [udu
2. 10 53AN53UTUUTUAYEIUI831Y ¥Bs Tanwar and Prasad (2017) filafawuuin
N135uSuUTUArEIIEdN §1uu 23 J8 (01=.90) lnaidumnsuszunuaiuuu Likert Scale 5
Y v o = & v A =~ & v = ¢ '@
seau laua 5 vanefis uiieegneds; 4 vaneia Wiwiie; 3 viinelia Uiunang; 2 vianedis Ll
e ey 1 inefis Biviuseegees
3. 14719577 The Perceived Person-Environment Fit Scale (PPEFS) ¥84 Chuang et al.
(2016) BeUsenauluiie 26 Yefany awnsaiauenta 4 iR lawn n1suinnuaenndessening
YAAAUIU 91U 4 o (0l=.88), N133U3IAIUARAARDITENINYAAATUBIANT U 7 U8

(@=.90), N133uiANuaBAAfaITEnItsyARaiuNgy 113U 10 T8 (01=.93), n155U3AY
deandetseninsyaraiuidsdutyer 91U 5 9o (A=.93) Ineiluuinsussaimainuy
Likert Scale 7 5¢dfu lduf 7 vunefia SEnivuiiyniu; 6 vunefla Sndesun; 5 waneds $an
Uog; 4 nunedis SanAeudievey; 3 nuneds Sdnualivey; 2 nunefs Sdndneunu 9 a¥1 uay
1 yanefie ldieeddnguiiae

4. 410539 The Individual Work Performance Questionnaire (IWPQ) %84 Koopmans
et al. (2011) Tnouvtasdusznoudu 3 d1u lnefidomarunanuasay 18 4o a1nnanis
UFuRmnulunshaueueu 91w 5 98 (01=.84) iu nan1sUfuRnunuusun 91w 8 U9

(QL=.80) wazngAnssun1svinufisesiiu 91uau 5 9o (01=.66) lnaiduuinsuszunaaiuuy
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Likert Scale 5 5¥au lAKA 4 NuN8Dd L@UD; 3 NUEDS UBEAST: 2 Nu18De U19AS; 1 nuneia

WY 9 A3 Lag 0 viuneds llneias

v

ﬂﬂiLﬁUi’J‘Ui?&I‘Ua%a

v
[

n9deaslfideldvinsiiusiusudeyalaelduuvasuaiu eiudeyasinngu
fegliasumuiuuinmuall Tuginfeuliguieuy 2565 wagldlinnsiaeuaugnies

vostayauuvaeununsulldlunsiiasegideyasialy

nsAATIEdaya

a

Ladfmdanssaun liun Ardesay Aede Ardrudeauuninsigiu Wudu e

ASIVVBUANUFIUVBINAUFIDEN

RV o« q

¥ v ¢

2. @dfandunus (Correlation) WiaIATILRANUAUNUSTEIINFLUSALTLUNNSANWD
3.1153A51%8 N3 nadN1u (Mediation Analysis) Ineldlusunsuadnsagu SPSS

Process (&angUluuANNENTUSN 4 (Model 4)
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NAN15398

¥
<] v

d7uf 1 HANSIAIILIRAED N LU DIRULAZANUFUNUSTTUINRMUIHANITIATIZN
1 aa ,3.’ v a o
AndnRUIRUluNSIAY

v
aa &

M13°99 1 Msuasunmesgvaifltasuvesiulsluniside (N=267)

Variable M SD MIN MAX SK SU
1.EB 3.78 .49 2.35 5 -.16 -.20
2.PJfit 4.63 1.49 1 7 =37 -.63
3.POfit 4.79 1.37 1 7 -57 -34
4. PGfit 4.06 1.50 1 7 .05 -.87
5.Psfit 4.06 1.80 1 7 .00 -1.11
6.TP 3.47 .60 1 4 -.1.38 1.85
7.CP 3.07 .64 .38 4 -85 .89
8.CWB .59 53 .00 2.40 1.17 1.03

MUEWA: EB Ao NsTudiusudwiedng; PIfit Ao Msfuinnuaenndessenityanaiuy;
POfit Aim N133UIAINADAARBITENINUAAARUBIANT; PGfit A NMITUTANLARAATDITENING
yanaiungy; PSfit e n1sfuianuasnndesseninsyanaiuddsdudayyn; TP Ao Wan1s
UfuRnulunisvinuaiuny; CP fie nan1sufuiRnumuuiun; CWB Aa wyfinssunsvinnu
firofu; Skewness (SK) Ao AAmL: Kurtosis (SU) Ao Anaanalaa
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¢ 1 v w ¢ P

A51991 2 AT NUARIHANITIATIERAEREUNUSSEnIeR LU TuNSIdY (N=267)

Variable EB PJfit POfit PGfit PSfit TP Ccp cwB
EB -
Pfit 51 -
POfit 58** 5% -
PGfit 42%* S56** 4% -
pSfit 43%* Saxx 0¥ N -
TP 38%* 40%* 40%* 36%% 34** -
Ccp 37 43%* A46** 39%* 38 .64** -
CWB - 18%* -.09 - 11 -.02 -.20 -.28%* - 19%* -

RUBWR: EB Ao NMsTuduusuduiedng; Pt Ao Msfuinnuaenndesseniteyanaiuay;
POfit Ao N3FUIAUARRAdITENINYARSTUBIANT; PGfit Ao N13SuiAuaenaAdalTening
yaAanungy; PSfit Ao ﬂWﬁ%JUimmaamé’mswdwqﬂﬂaﬁ’uQ’ﬁaﬁuﬁzy‘m; TP Aa WaNS
UfuRnulunmsvinunuay; CP fie nan1sufuiRnumuusun; CWB A weAnssunisvineu
oy

*p < .05, *p < 0.1, d@23n19

va o

1NA15199 2 I3 1AYIN1TIATIER A EANFURNUSTENI19H U 5TUN15I9E WUI A

U

o

duusvansanduiusvesiudslunuided Ga1windu -28 e .75 Felaufiduuselaiien

anduiusu1nna .80 Jshifilgmanuduiussenineuds

d9ufl 2 nan153AIZBNINaE 1Y (Mediation analysis) Tneldlusunsa SPSS

Process AN3LLUIAAYDY Hayes (2013)

Nﬁﬂ’liVIﬂﬁﬂ‘Uﬂ&l&laﬁﬂu
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P-J Fit
(nraufruaenndassewiyprativu)

P-O Fit

(m3dufanusenadorszvinypnatuesing

Employer branding 20+ Task performance

(msfufuusudunedng (am U dFalummitnunmem)

P-G Fit

(mafuirnuaeandosiswiayanafundgu)

P-5 Fit
(m3fufamuaenadossswityanaiugUsduty)

ANA 1 HANSVAFDUALNAFIUNTBULLIAANITITEN 1

M1399 3 AATAILATINBNENANATIAENIEBNTDINTTUTUUTUAIEIAD HANTT
U iRemlunsyhaumunulagiingsuianuaenndosseninayanaiua,
NMsTUANLABAARDITEVINYARATUBIANS, N135UIANADAATDITENIIYARANY

v W

nauuazNssuiauaenadossznittuAraiugUR Uy lusuysdsinu

Dependent variable

Independent  PJfit TP PGfit TP
variable DE DE IE TE DE DE IE TE
EB b .51** 20%%  .09%  .38%*  42%¢  20%* 05  .38**
EB se (.16) (08) (04) (o07) (.17) (08) (.04) (.07)
EB R? .26 22 A7 22

Independent  POfit TP PSfit TP
variable DE DE IE TE DE DE IE TE
EB b .58%* 20%% .02  .38%%  43%  20% 20  .38**
EB se  (.14) (.08) (.07) (07) (.20) (.08) (.03) (.07)
EB R? 33 22 19 22

*o < .05, ** p < 0.1, d@BINN

auuAgnulun1side 1
duuAgun 1.1 nsfuiwusuiueididvinadenanisujifanulunisiauniuau
Inedin1ssuianudenndasseninauanaiuauduiulsdsiy wud mssuduusuiuiedneg

dvsnaneuInderansujuAnulunsiinuaiuau delinssuianuasnaiedseninyang
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Y dl'

funuduiuusdsinu Tnefldseduanudesiufiszdu 05 wazdvranudotuogszwing
007 fu 138 Tnefa1dvswamsdesiniu (b = .09, p < .05) nanfe Weninnueufinnssuy
ANNADAAGDITENINYAAARUIU IV IAANUEITUSTENINaNITTUTUUTUA WIETTURANTS
UtRrulumsinusuessnty fausamsifoifatuayuasigud 1.1

suNAgIUR 1.2 Msiuiuusudueinadiaviwasonanisufoienlunisvhanusuanu
lneifin1ssuianuaenndeseninayanaivesdnsiduiiudsdaiu wudr n1ssuduusud
weisliivsnadenanisufoRnulunmihaumuny delimssuianuasandesszning
yaratuasAnsduduusdwinu ardvswansden nuanuduiusednadiduddgnieada (b
= .02, p = .71) nanfe i minauauiinisasiinisiuinnudenndotseninsyuaraiuaeAns
wioll Aldlidwarornuduiiusseninanisiuiuusuduedreiunansufifnulunisienu
ALY é’qﬁ?uwaﬂWﬁ%’mf?thjﬂﬁuayuamagmﬁ 12

auuAgIud 1.3 mssuduusuduieiadidvinadenanisuforeulunsinununy
Inefinssuianuaenadesseritsuanadiunguiudiudsdaiog wudn nssuduusuduedng
lifidvswasenansufanulunsinununy deiinmsiuinwaenndesseninayanady
naududuusdau mdnsnanieden linuaruduiusediideddynieada (b = .05, p =
26) namife lddmidnauauiinisazinisiuinnuaenndasseninsyrratunguuiela Alule
dwmatoanuduiusssitensuiuususuedatunanisufofnulumsinuaany fadu
wamﬁ%’aﬁﬁ"iﬂzjaﬁuayuauuagmﬁl 13

a '

auuAgIun 1.4 nssuiuusudueindianinadenanisuiRnulunisiauniuey

1% (%

IngfinssuianuaenndosseninsyanatugUedudysidududsdeiu wuin nssuiuusud

Y

1aa

wedsldddninadenanisujifaulunshnusiuay delinnsfuiauaenndedsening

v o

yanaiugusrudyrnluiudsdeing adviznanisdou lunuanuduiusedsldadfgnig

0] o

0N

% (b = .20, p = .59) namfie lilmdnanuAuiinisaeinissuianuaenndesseninayang

v Yo v W v o & ' [

viUsdudyrvsely Alilddwadonuduiussenininissuiuusuduiediadunanis

¥
a v A=

Ufumnulunsiausiueu m”qﬁy’uwaﬂ’ﬁwauwiﬂaﬁ’vaﬂguamagmﬁ 1.4

auufgudl 1.5 Mssuuusudueinaddvinamauindenanisujifnulunisviny
AIUNUNUIT NTUTUUTUANEIIEBVENaNsUINdenan sUJURMNUlUNM IO uINNY A1
Bvdnanianse nuauduRuSesnslitedfnnadnfisedu .05 (b = .20, p < 0.1) waziivag
anudesiuegszning 075 fu 399 nanfe Wendinnuauinisfinnssuduusudun sdrsunn
P fordwnliufsdnamsufiRailunsinumuenuinniu faduranisiseiaduayy

AUNAgIUN 1.5
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P-J Fit

(mfuirmusenndossswityanaiua)

P-O Fit

(mifuaruasaniairewiypnaiueng)

Employer branding Contextual performance

(mMsfujuusuduiedng (wanUfiFNuRuTUN)

P-G Fit

(n¥ugen iy )

P-S Fit

(m3¥uim il

AN 2 HANTNAADUALNAFIUNTBULUIAANITITEN 2

M348 AadAILAT BB HaTNInT LA YIS BTN TUTUTUALINEede KA
U TRnumuusunlaeiinisiuianudenndesseninayanaiua, nssuiaing
d0nAHOITENINYARANUBIANS, N135UIANNAERATBITENINTUARATUNGLLAENTS
Sudrnuaenpdesszrinuanaiy fUsdudyrndusiudsdani

Dependent variable

Independent PJfit cP PGfit CP
variable DE DE IE TE DE DE IE TE
EB b 51%F 13% Q9% 37¥* 42%% (3% (03 37**
EB se (.16) (.09) (05 (08 (17) (09) (.03) (.08)
FB R? .26 .25 17 .25

Independent POfit cpP PSfit CcpP
variable DE DE IE TE DE DE IE TE
EB b .58*  13* 08  .37**  43*  13%* 04 37
EB se (.14) (09) (o7) (08) (20) (.09) (.04) (.08)
EB R? .33 .25 19 .25

-*p < .05, % p < 0.1, @IV

Auufgnulun1side 2

AUNAZIUN 2.1 MsTuFuusuawendidvinadenan1suf URnuauuTunlagiinissus

a

ANudenndesserinayanatuuilududsdaiiu nuin nssuduusuduiedndidnina

neuInseran1sUfURNumuuIun Welinsiuianudenndessenitsyanadunududus
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9 =

deriu Tnedlenseiuanudesiufiszdu .05 waziivasnrndesiuegsewing .003 Au 189 lauil
AdviENan1adouminty (b = .09, p < .05) nande Wewdnvuaufinisfuiauaoandos
serdnyanaiuny agvilianuduiussenitenisiuiusuaungdeiunanisd oRauny
U3UvIzInTY fedunansideiFeatuayuaunigud 2.1

v

AUNAFIUN 2.2 MITuuusuRueNiBnsnadenan1sUf iR nuTunlaeiinigius

Y
AMLARAAdBITEINYARaiuaAnslufuUsdse wud nsuduusuduneddludd vgwa
sonan1sUuRnuauuIun WelnissuianuaenndesssnitsuanaiuesAnsiludiuls

d1u A1dnEwan1sdeau Tunuanudunuseselitded1Ayn9ads (b = .08, p = .22) na1IAe

Lidmdnauauiinisasiinisiuianuaesnadesseninayanaiuesdnsuie bl Mlilddwasie

v
o '

ArmduiussE i sfuiiusudunedatunanisu fiRaunuuion fedunansideiil
atfuayuanuRgIui 2.2

suNAguit 2.3 Mssusuusuduneinaddnsnasenanisujifnunuuiunlasiinng
Fudairuaenndessenitsuananunquiludiuysdeiiu wudn nsfus
wususneidlifidvsnadenansufiRnumuuiun Wefinsiuimnuaenadesssninayana

@ aa

funguidududsdein ardvinanedeu ldnwuaruduiusedaiveddgneada (b = .03,
p = .48) nanafe lddiminnuaufinisazinisiuiarudenndesseninyaratunguvseld f
ilddsmaseanuduiusseninnisiviusuduisdrstunanisufianunmuiun dady
wamﬁ%’aﬁﬁ"iﬂzjaﬁuayuauuagmﬁl 2.3

auuAguil 2.4 MssuiuusuduneinaddnswasenanisufoRaumuuiunlaeiing
Suinnuaenndesszninayanadugisdudyyilududsdeinu nuin nssuiuusudunedng
Liflansnadenan1sufiaeuaiuviun Weiinnsiuiaiuasnadessznitayanaiy
AUsduyrnduduusdeiu Amdninaneden linuanuduiusedalded Agyvneada (b =
04, p = .33) na1fe ldndnauauiinisazinisiuiniuasnandessenitayanany
AUsAudyuvsely Alilddmadennuduiussenininmsiuiuusuduedisiunanisufifiou
ALUTUN éﬁﬁ?umamﬁf&’fﬂﬁ?ﬁﬂzjaﬁuaquamﬁgmﬁ 2.4

auudgiudl 2.5 ns¥uiuusuduieinsdidvinanisuindenanisujiiaumnuuiun

WU MssuiiusudueIeddninansuIndenan1sUTRNUMNUTUN ANBVENAN1INTS WY

aa

ANuduiusegldedAgnisadansedu .05 (b = .13, p < .05) uazildreanueiuay
329 005 AU 348 nanfie Wendhanuauiinisdnissuiuusuiwedianndu Aasiiuualiy

MrilnansuiRnuauuTuninniu daunansIdedeatiuayuauuRgium 2.5
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P-J Fit

(nmfujmumeandassewhayanaduam)

P-O Fit

(mfuirruneendorzwitynnaiuning)

Employer branding ’ Counterproductive work behavior

(mafufuunsunedng (no# NN TR )

PG Fit

ko) imriujrrmesndprzwinyanaiundu)

P-5 Fit

(mifufrrumoanfosrewityaaafudlfudym)

AT 3 NANIINAFBUANURFIUNTOURNANNITIFEN 3

3197 5 ANalAILATIETBYE AN ILaTIIseuYe NS TUSUsUsINE T s AngTInTg
vhauisesulaeinisiuianuaenadesserinayanaiuay, msiuiamiu
A0AAGDITENINNYARANUBIANT, N5TUIANUABAASBITENINYARRAUNGULAZNTS
Sudmnuaenndesserinuanatuidadulyrndusiuysdau

Dependent variable

Independent PJfit CwB PGfit CwB
variable DE DE IE TE DE DE IE TE
EB b 51**  -17* .00  -.18  .42** -17* 08  -.18
EB se (.16) (.08) (04) C(o7) (17) (.08) (.05 (.07)
EB R? .26 .04 17 .04

Independent POfit CWB PSfit CWB
variable DE DE IE TE DE DE IE TE
EB b .58* -17* -04 -18 .43** -17* -05  -.18
EB se (.14) (08) (06) (.07) (20) (08) (.04) (.07)
FB R? .33 .04 19 .04

*p < .05, * p < 0.1, @RI

auuAgulun1side 3
AuNAgIUN 3.1 MISusuusudueididvsnadenginssunisviuiisedulaeiinig
Fudanuaenadosszminayaaiunududiwusdsi wud n1ssuiuusuduedndiddnina
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Abstract

The purpose of this study was to investigate the effectiveness of Virtual Music
Therapy Interventions on the Executive Function (EF) of five areas: working memory,
inhibitory control, cognitive flexibility, emotional control, and planning of a child with
an autism spectrum disorder. This study employed a mixed-method design of the ABA
Single-Case and Qualitative research by using interviews. Eight online Music Therapy
sessions were provided to the five-year-old boy with ASD. Executive Function Development
Assessment (MU.EF-101) and Executive Function Behavior Assessment (MU.EF-102) were
used to measure the EF. The EF scores were analyzed using visual inspection. Parent
interviewing was used to collect qualitative data on the child's behaviors related to the
EF. The results showed that during the baseline Al phase, the mean score of EF
development from MU.EF-101 was 94.50 and EF’s problematic behaviors from MU.EF-
102 was 60. Between the intervention phase, the score of MU.EF-101 continuously
grew over time to 111, while the score of MU.EF-102 declined gradually to 38.5. During
the baseline A2 phase, the mean score of MU.EF-101 was 112.50 and MU.EF-102 was
34.67. According to the findings, Virtual Music Therapy Interventions can enhance the

executive functions of a child with an autism spectrum disorder.

Keywords: Virtual Music Therapy, Executive Function, Autism Spectrum Disorder
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Background of the study

Executive Function is the function of the brain associated with cognitive skills.
EF helps people with the planning and organization of daily activities, as well as
problem-solving and language abilities. There are three fundamental cores of EF:
inhibitory control, working memory, and cognitive flexibility (also called shifting) (Collins
& Koechlin, 2012). Preschool children's readiness and academic achievement are
depending on EF (Welsh, Nix, Blair, Bierman, & Nelson, 2010). As a result, preschool
intervention programs aiming to improve EF are necessary. Repeated training, increasing
difficulty, bimanual coordination, and a positive social/emotional context are essential
components of effective treatments for young children. These components were
combined to create programs that were most likely to affect children's Executive
Function (Diamond & Lee, 2011). All those elements should be included in a
comprehensive early childhood music program. Early childhood music training that
emphasizes bimanual coordination in gross motor movements may help with inhibiting
performance on complex tasks (Bugos & Demarie, 2017). Learning to play a musical
instrument has been related to improved cognitive skills and Executive Function
(Preda-Ulita, 2016). In the brain areas, music, and movement activities, as well as
Executive Function skills, are linked to prefrontal cortex regions. When listening to
rhythms, brain networks were activated. If children were given adequate activities
(such as music and movement), they could develop stimulation in the prefrontal
cortex's brain region, brain network, and neural activity, specifically in the Executive
Function parts of the brain (Artprom, Chumchua, Jutapakdeegul, & Thanasethakon,
2014)

Executive Function developmental impairment is common in children with
autism spectrum disorder (Hill, 2004). These problems may result in aggressive
behavior, planning difficulties, and difficulty adapting to changing situations, and they
may impact children's everyday activities and learning. Granader et al. (2014) found EF
issues in children with ASD. They have trouble adapting to new environments,
accepting changes, and altering their focus. As a result, EF interventions are required

for them.
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EF treatments for people with autism spectrum disorders include Cognitive
Behavioral Therapy (CBT), computer training, medications, and biofeedback (Wallace et
al,, 2016). There have been a few studies from music therapists that used music
programs or interventions to improve working memory and inhibitory control
components of EF. Music Therapy appears to affect EF in non-targeted ASDs, according
to meta-analysis research. Haring (2018) reported that the study participants in 10 out
of 12 Music Therapy research articles were healthy children and senior groups who
actively participated in the music-making process. The other two studied people who
have EF problems resulting from traumatic brain injuries. It was shown that Music
Therapy might be used as an alternative method to train EF and assist those with EF
impairments. Nevertheless, there was lacking research studies for a child with ASD to
enhance all fives components of EF: working memory, inhibitory control, cognitive
flexibility, emotional control, and planning in one intervention conducted by certified
music therapists

For children with ASD, Music Therapy is an effective intervention. Music
Therapy interventions with children with ASD have been demonstrated to be useful
for a variety of goals, including social, communication, and behavior, as well as
emotional, physical, intellectual, and leisure skills (Thaut & Hoemberg, 2014). Music
Therapy was applied to promote positive behavior in children with ASD. (Wigram,
Pedersen, & Bonde, 2002) found that Music Therapy had an impact on the children's
behavior. Music was used to change and shape children's behaviors.

In this research, the researcher examined interventions based on the
Principles for EF rehabilitation, Behavioral Music Therapy approach, and Virtual Music
Therapy (VMT) model to improve EF in children with ASD. This study can contribute to
music interventions to enhance working memory, inhibitory control, cognitive
flexibility, emotional control, and planning components of Executive Function for

children with ASD while considering the use of virtual Music Therapy services.

Purpose of the study
The purpose of this study was to investigate the effectiveness of Virtual Music

Therapy Interventions on Executive Function consisting of five areas: working memory,
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inhibitory control, cognitive flexibility, emotional control, and planning of a child with

an autism spectrum disorder.

Definition of terms

Music Therapy is the clinical use of music including music elements with
therapeutic relationships to enhance an individual's non-musical goal. The physical,
emotional, social, communication, and spiritual needs of a client will be achieved
through music activities, listening, singing, instrument playing, composing, and song
analysis which are based on evidence and designed appropriately for individuals, families,
communities and/or organizations. Al Music Therapy sessions must be provided by
credentialed music therapists (Davis, Gfeller, Thaut, & American Music Therapy, 2008).

Virtual Music Therapy (VMT) is an alternative method of conducting Music
Therapy online sessions, based on telehealth services. VMT services are usually
offered virtually via phone and video conferencing. Knott and Block (2020a) developed
a model designed to support VMT services. The model represents an approach to
develop accessible and appropriate VMT services for clinicians’ goals of care. In this
study, the interventions were blended between the cognitive rehabilitation of EFs
principles and the Behavioral Music Therapy approach. And, they were delivered
based on the VMT model to consider the clinical goals and assure that the online
platform is as accessible, appropriate (taking into consideration the patient’s abilities),
and effective as possible to meet the patient’s needs.

Executive Function is the brain function involved with cognitive skills. EF
include ability to control responses (Inhibition), to manipulate information (Working
Memory), to adapt (Cognitive Flexibility), and to plan (Planning) (Goldstein & Naglieri,
2014). EF are important skills for mental and physical health; success in school and in
life; and cognitive, social, and psychological development. In this study, there are five
EF components to be selected including:

1. Working memory is the ability to store and handle information for a short
duration of time to perceive situations and come up with solutions.

2. Inhibitory control refers to the ability to inhibit or control impulsive
thoughts, actions, or feelings that irritate or annoy others. It includes the ability to

focus on work and avoid thinking about unrelated topics.
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3. Cognitive flexibility (also called shifting) refers to the ability to transit
between several thoughts, tasks, or tactics.

4. Emotional control is the ability to deal with emotions by expressing or
responding emotionally to the situation in an appropriate way.

5. Planning is the ability to think about the future or reasonably assume the
best approach to complete a task or achieve a goal. It contains the operation process
until a task is accomplished, breaking a task into steps, management tools, and time
efficiently and flexibly.

Autism spectrum disorder is a group of complex neurodevelopmental
disorders presented with the impairment of social communication, interaction, and
restricted, repetitive behavior and interest. The child with an autism spectrum disorder
in this study was a five-year-old child who had been diagnosed by a doctor and had

been in daycare, kindergarten, or school for at least 3 months.

Conceptual framework

Virtual Music therapy for
enhancement of EF

- Providing online music
therapy interventions
included playing music
instrument, free
improvisation on
percussion instruments,
singing, dancing, and

EF of Children
with ASD

- Working memory
—p| - Inhibitory control

’ - Cognitive
movement through music. flexibility
- Interventions were based = Eluotioné_l control
on the principles for EFs - Planning

rehabilitation, Behavioral
Music therapy Model, and
Virtual Music Therapy
Model

Figure 1 Conceptual framework

Methodology
This study is a part of a Master's thesis, College of Music, Mahidol University and
received ethical approval from The Committee for Research Ethic (Social Sciences),

Faculty of Social Sciences and Humanities, Mahidol University [MUSSIRB No0.2021/068
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(B1)]. The single-case experimental design and the qualitative design were employed to
answer the research questions as a mixed-method design that involves the collection,
analysis, and combining in of both quantitative and qualitative data to best understand a
research problem (Creswell, 2008). The single-case experimental design is a quasi-
experimental design in which an intervention (or independent variable) is delivered to a
small number of participants. (Lobo, Moeyaert, Baraldi Cunha, & Babik, 2017). For this studly,
a reversal ABA single-case design was employed to study the effects of Music Therapy
interventions on the Executive Function of the child with ASD. A reversal design consisted
of an alternation of two baselines (A1, A2) and one intervention (B) phase. The baseline
condition (A1, A2) was operated to observe the child’s EF. The interventions (B) were
music interventions designed to improve the EF of the child with ASD. The reversal
design allows the determination of a causal relationship between the intervention and
result because this design presents two different points in the relationship (from Al to
B and from B to A2).

In terms of the qualitative design, interview method was used to examine the
child's behaviors related to the EF before and after the Music Therapy interventions.
The interview data were collected from the mother.

There were seven steps of research procedure as follows: 1) Recruiting the
participant. 2) Interviewing the mother before the baseline Al data collection. 3) Instructing
the father and the mother to use MU.EF-101 and MU.EF-102 assessment tools 4)
Testing the reliability of the father and mother (try-out phase for determining the
reliability) 5) Collecting baseline Al data from the first to the third session. 6) Providing
Music Therapy Intervention (B) from the fourth to the eleventh session. 7) Collecting
baseline A2 data from the twelfth to the fourteenth session. 8) Interviewing the mother

after the baseline A2 data collection.

Participants

There were two types of participants.

1. The child: A five-year-old boy who was diagnosed with autistic spectrum
disorder by a physician. Based on the SCERTS Model (Barry et al., 2006), the inclusion criteria
encompassed using words and word combinations to express meanings, understanding

relational words without contextual cues, and following at least three different instructions.
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The child’s mother found an online invitation poster given to Mahidol University's
National Institute for Children and Family Development and contacted the researcher to
participate in this study. The child was the only child in his family. He used to attend a
kindergarten and studied in the kindergarten level two (K2) program. He has less social
connection with his classmates. During the COVID-19 pandemic, he did not go to the
kindergarten because it was temporarily shuttered. He continued to have online
kindergarten classes twice a week.

2. The parents: The father and mother of the child were included in this study.
The purpose was to evaluate the child's EF behavior before, during, and after the
intervention. The mother attended every music intervention session with the child to

prepare the material and room for the session and support him during music activities.

Dependent Measures

Executive Function Development Assessment (MU.EF-101) and Executive Function
Behavior Assessment (MU.EF-102) are EF assessment tools for childcare or kindergarten
teachers developed by the Institute of Molecular Biosciences, Mahidol University.
These tools are standardized rating scales that evaluate the frequency of EF behavior
of children aged 2-6 years old in a classroom setting. MU.EF-101 measures the
frequency of EF positive behaviors, while MU.EF-102 can be used to assess EF’s
problematic behaviors.

Each tool comprises a total of thirty-two questions that cover all five domains of
EF which include inhibiting, flexibility in thought (shifting), emotional control, working
memory, and planning (Jutaphakdeegul, Thanasethakorn, & Lerdawasadatrakul, 2017).
The assessment tools were published in Thai language. The scores were graded from 0
to 4 according to how often the child’s certain behavior appears, for example:

0 means never

1 means rarely (1-2 times/month)

2 means sometimes (1-2 times/week)

3 means often (3-4 times/week)

4 means always (every day, every time)

The researcher had permission from the owner of MU.EF-101 and MU.EF-102 to

alter the assessment scorer from a teacher to two parents (the father and the mother)
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because, in this COVID-19 situation, Thailand's Ministry of Education declared the closure of
educational institutions, and the child was unable to attend a school or meet with a
teacher. There is no change in the questionnaire of MU.EF-101 and MU.EF-102, but the
researcher changed the assessment context from school to home instead.

Furthermore, the researcher conducted try-out phase of the assessment tools
for determining the reliability with the father and the mother. The researcher used a
video conference to instruct the father and the mother on how to score the MU.EF-101
and MU.EF-102 and explained the EF components, EF-related behaviors, and the
details of the MU.EF-101 and MU.EF-102 questions. Clear guidelines and processes were
presented for scoring and ensuring that behaviors are clearly described. The parents
evaluated their child one time in this try-out phase. The researcher organized a second
video conference with the parents to compare and discuss the scores.

During the try-out phase, inter-rater reliability of MU.EF-101 and MU.EF-102 was
very high and statistically significant (MU.EF-101, r = 0.886, p < .01 and MU.EF-102: (r =
0.852, p < .01). From the first to the fourteenth session, the researcher continuously
measured the reliability of the father and the mother. Inter-rater reliability of MU.EF-
101 was a high and statistically significant correlation (r = 0.807, p < .01). Besides, the
inter-rater reliability of MU.EF-102 was a very high and statistically significant correlation
(r = 0.913, p < .01). The results revealed a significant relation between the father and

the mother.

Interview protocols

In terms of qualitative research design, the interview was to collect qualitative
data on the child’s EF behaviors. His mother was interviewed two times before the
baseline data collection (Al) and after the baseline data collection (A2). Before the
baseline data collection (A1), the researcher interviewed the mother about the child's
general information, education, environment, routine, development, and EF behavior. The
results of the interview were used to develop treatment and session plans for the child.
After the baseline data collection (A2), the researcher questioned the mother to gather
further thoughts regarding her child’s changes in EF behavior. It took about 45 minutes
for each interview. During the interview, his mother was asked permission for recording

the interviews.
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Baseline data collection (A)

During the baseline data collection (A), there was no Music Therapy Intervention for
the child. the father and the mother observed the child’s EF behaviors and assessed
him with MU.EF-101 and MU.EF-102 in his daily routine and play situation at home.
From the first to the third session, baseline data Al were collected three times, and

baseline data A2 were obtained from the twelfth to the fourteenth session.

Music Therapy Intervention (B)

Music Therapy Intervention is based on three approaches: EFs rehabilitation principle,
Behavioral Music Therapy approach, and Virtual Music Therapy (VMT) Model. In EF
training, music integrates emotional and cognitive processes and stimulates the person
to stay on task (Thaut & Hoemberg, 2014). Music affects the brain region associated
with EF during the rehabilitation process. When linked to specific tasks, music provides
cues and reminders. Music also allows a person to stay on target by providing time,
grouping, and organizing for an activity framework. In the Behavioral Music Therapy
approach, music can serve as a cue, a structure for physical movement, a focus of
attention, and a reward. To promote behavior changes, a music therapist uses both
music and the therapist's self (Wigram, Pedersen, & Bonde, 2002). Furthermore,
because the worldwide coronavirus pandemic has disrupted standard intervention
delivery models, the researcher needed to modify Music Therapy into a virtual Music
Therapy (VMT) intervention to lower the danger of contracting or spreading the coronavirus.
Music therapists from the United States of America, Knott, and Block (2020b), have
devised a three-tiered scaffold model to enable the development of virtual Music
Therapy (VMT) services based on telehealth services. The model outlines a method for
establishing accessible and appropriate VMT services that help clinicians achieve their
objectives.

The child and the mother attended virtual Music Therapy sessions twice a week
for four weeks (30-45 minutes each session), for a total of eight sessions, from the
fourth to the eleventh session. In all sessions, the researcher was the music therapist.

By asking the child or the mother, the music therapist selected music from the

child's musical preferences. The music was mainly live because its elements can be
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changed during a session. Tempos and dynamics were changed by the child’ s
emotional expression and his movement. In a session, live music allows the child to
interact with the therapist (Robb, Burns, & Carpenter, 2011). The online sessions were
recorded by a video calling application.

Every session included the following strategies:

Before beginning the session, the researcher explained the activities and the role
of the mother in the session. Sessions were regularly divided into three parts.

The first part began with a greeting. The music therapist sang a hello song to
orient the child, create a friendly environment, and develop therapeutic relationship.

The second part was mainly focused on developing EF behavior in five areas.
Thaut and Hoemberg (2014) explained that music brings several dimensions to the
process of developing EF. It activates the brain and shared brain circuits that help the
frontal lobes in the EF area and increases the level of brain activity required to
complete the EF task. It provides real cues and prompts to complete required tasks. It
provides timing, grouping, and structure to help the person stay focused. Therapeutic
music activities provide a task process and task product in real time. Music connects
affective and cognitive processes in EF training and increases motivation to keep the
person on task. Activities in this part consisted of music-making activities such as
instrument playing, singing, movement through music, and musical games. The
therapist played live music by singing and playing the guitar and delivering cues to help
the child sing together. The therapist adjusted the rhythm, tempo (speed), and dynamics in
the same song as the child became familiar with it. Then, the therapist allowed the
child to select his musical instruments and played together under the session plan
structure. The child's favorite music played a major part in motivating him to complete
the task. The therapist provided live or recorded music for music-based movement and
musical games. The child was supported in moving together by the therapist and the
mother. The music's speed and rhythm set a time frame for body movement, while
lyrics instruct movement direction and phrases indicate stop-and-go cues. The
therapist created a musical game by combining movement and cognitive skills. The
child and the mother were encouraged to participate after the therapist demonstrated

the game rules.
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The final part was a farewell. The researcher ended the session by singing a goodbye
song.

After the session, the researcher provided feedback to the mother and
discussed the child's behavior in the session, particularly EF-related behaviors, and
interviewed her about the session feedback and advised her to use music interventions

with children as a daily routine at their home.

Data Analysis

1. Visual Analysis: Within each phase, the data were evaluated for level, trend,
and stability, followed by an examination of the immediacy of effect, consistency of
data patterns, and overlap of data between baseline and intervention phases (i.e.,
between-phase comparisons). Matthew et.al., (2008) concluded that the changes in
behavior are the result of the implemented treatment and are significant for
improvement when the changes in level are in the desired direction, significant,
immediately noticeable, and sustained over time.

2. Interview Analysis: In addition, the researcher used interviewing at pre- and
posttreatment to collect qualitative data on EF behaviors collected from the child’s
mother. The researcher followed Creswell (2013) six steps of qualitative data analysis. 1)
Organizing the data through transcribing interviews. 2) Reading all data to understand the
overall meaning. 3) Coding the data by categorizing text and labeling the categories
with terms which are five components of EF: Working memory, inhibitory control,
cognitive flexibility, emotional regulation, and planning. 4) Using the coding process to
describe the participant, setting, and theme of EF behavior. 5) Advancing how themes
and descriptions will be represented in the qualitative narrative. 6) Interpreting of the

findings.

Results

The results were divided into two parts. 1) Result of the visual analysis of Executive
Function presented the result from the dependent measure, MU.EF-101 and MU.EF-
102. 2) Result of the interview analysis described the narrative results of the child with

ASD's EF development.
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1. Result of visual analysis of executive function

In all sessions, the scores from the Executive Function Development Assessment
(MU.EF-101) and Executive Function Behavior Assessment (MU.EF-102) were analyzed
using visual analysis. The MU.EF-101 assesses the frequency of EF positive behaviors,
while the MU.EF-102 measures the frequency of EF’s problematic behaviors.

Each score was the average of EF score from the father and the mother.
Graphing lines between points were used to show changes in the level, slope, and
trend of the EF score. A line graph showing the results from the first baseline session to
the last treatment session is provided below.

Total Score
Baseline (A1) Music intervention (B) Baseline (A2)

gl

-—r—0

—

Score

i M LEF-1C

Sessions

Figure 2 Overall scores of MU.EF-101 and MU.EF-102 during baseline phase and Music

Therapy Intervention phase

During the baseline Al phase, the mean score (out of 128) of MU.EF-101 was
94.50 and MU.EF-102 was 60. In intervention phase, data points of MU.EF-101 increased
slightly above the mean of baseline sessions. Within the 4th session and the last
session, MU.EF-101 score has risen consistently. At the start of the intervention period,
the score was 99. It rose to a peak of 111 in the last intervention session. In contrast,
MU.EF-102 score started at 56.50 and decreased steadily until the end of the
intervention phase at the lowest score of 38.5. The mean of MU.EF-101 across
intervention phase was 105.63, with a range of 98.50 to 111. On the contrary, the mean
score of MU.EF-102 during sessions was 46.94, with a range of 38.50 to 56.50. During
the baseline A2 phase, data points were quite stable. The mean score (out of 128) of

MU.EF-101 was 112.50 and MU.EF-102 was 34.67.
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The result of these opposing trend showed that Virtual Music Therapy
Interventions improved the child EF development and decreased EF’s problematic

behaviors.

2. Result of interview

Parent interview before the interventions

The mother noticed that the child's EF skills were good because he
remembered words and songs rapidly. When he had two or three procedures to a task,
he was able to complete it correctly with some verbal prompt from parents. He
normally worked for 2 to 5 minutes at a time.

In inhibitory control, he only engaged in his favorite activities, such as playing
with toys, playing musical instruments, and listening to children's books. He could do
fine motor skills activities and school paper sheets only for a brief period and then lost
his interest. The surrounding environment easily distracted him. During his time in the
room, he was completely ignorant that he was bothering others. He did not always
stop when his parents told him to. Even though the parents had warned him, he
interrupted them while they spoke.

In cognitive flexibility, he needed some time to adjust to new people. He did,
however, adapt himself well when visiting new places. If he came across something
interesting, he swiftly adapted himself and explored. He became irritated if the
environment was excessively noisy or gloomy.

In emotional control, he was in a pleasant mood most of the time. Unless he
was confronted with a frustrating situation, in which case he moaned loudly. He was
not aggressive or hurting people. He gradually relaxed once his parents calmed him
down or distracted him.

In planning, he completed assignments under the supervision of his parents. He
could not start the tasks on his own. He struggled to do routine tasks efficiently. He
usually refused to eat during mealtime.

Parent interview after the interventions

After the interventions, the child's EF skills were reported by the mother.

The mother found that a noticeable change was the child’s attention which is

based on working memory and inhibitory control skills. In the past, if he could not
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complete a task or activity, he would quit it. He used to sit and do the table tasks for
only 2-5 minutes before participating in this study. Recently, he could currently sit and
do the activity for an average of 10 minutes.

In cognitive flexibility, he could adapt to a variety of situations. He could be in
some loud settings, but he was not entirely at ease. He would occasionally mention
about toys or books he wished to buy, but he did not whine. He could change the
subject after his mother told him that he could not buy it and that he could only play
it at school.

In emotional control, he had a noticeable ability to regulate his emotions. When he
became frustrated while working on the task and realized that he could not complete
it, he tried to do it without complaininsg.

In planning, the mother observed that the child's planning and organization
skills had improved. He recently began putting his toys and stuff back in their proper
places after completing his play or task. He recognized that there was the cleaning
step he needed to do once everything else had been completed. When it was time for
him to eat, his mother sang the "sit and eat" song. The child was more cooperative and
came to the table to sit for a while. In the past, he often refused to sit at the table and
eat. Recently, he came to sit more frequently now.

The findings from both visual analysis and parent interviewing indicated that the child
had a positive outcome after attending the Virtual Music Therapy Intervention sessions. He

had better EF development and fewer EF’s problematic behaviors.

Discussion and Recommendation

Data points were constant during baseline sessions. After the child had the
intervention sessions, the MU.EF-101 data points gradually increased above the mean
of baseline sessions. On the other hand, the MU.EF-102 score declined continuously
until the end of the intervention session.

The results could be discussed in five areas of EF. In working memory, singing
and instrument playing activities were effective. The basic repetitive tune and lyrics
could help individuals with autism spectrum disorder remember songs (Davis, Gfeller,
Thaut, & American Music Therapy, 2008). When combined with modeling and cueing, it

proved even more effective (Colwell & Murlless, 2002).
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In inhibitory control, instrument playing and movement with music activities
were often used to encourage the child to take a turn and play with a stop-and-go
song. It was matched with (Thaut & Hoemberg, 2014) that songs encourage the child to
focus and stay on task by providing time and organization.

In cognitive flexibility, instrument playing, movement with music activities, and
musical games were usually selected. The researcher adjusted the rhythm, tempo
(speed), lyrics, and especially dynamics to give vary of musical cue. The child learned
to adapt himself to what he heard and to be flexible when playing with others.

In emotional control, singing and movement with music activities helped the
child to calm down, express his feeling, and learn how to deal with his negative
emotions. According to Saarikallio (2009), the results implied that music activities
significantly helped young children at age 3 to 8 years old, to calm down, keep
attention and interest.

In planning, singing and movement with music activities with newly composed
songs about his behaviors and activities in daily living could helped him process his tasks.
According to Fuster (2002), music and movement could increase the activation of the
prefrontal cortex brain area, which related to Executive Function skills (i.e.,
planning/organization).

To discuss the intervention strategies, the researcher used EF rehabilitation principles
(Burgess & Robertson, 2002) and Applied Behavior Analysis (ABA) (Wigram, Pedersen, &
Bonde, 2002) principles to provide reinforcement, motive cue, structure, concentration,
and a reward. There were various processes that EF rehabilitation and ABA have in
common. First, when the child demonstrated positive EF behaviors, such as focusing
on playing the song until it ended, the researcher immediately complimented him on
his ability to focus and sometimes provided him the music he wanted when the
activity was completed. Positive reinforcement was applied in the form of
compliments and music to enhance EF behaviors and motivation. Second, the
researcher prompted the child to do tasks when he did not want to or could not do,
and to re-orient himself. Prompts included gestural, full physical, partly physical,
verbal, visual, and positional prompts, as well as musical prompts, such as repeating

the instruction, holding his hand to complete the activity, and providing a clear musical
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phrase for him to continue.Third, when it came to the task process and teaching, the
researcher used task analysis to break down the entire task into step-by-step activities,
with easy and clear instructions to guide the child through each step. Furthermore, in
EF principles, Burgess and Robertson (2002) suggested assessing and treating EF needs
throughout the session. When the child's EF behaviors were examined, the researcher
changed the stages of activities to meet his needs, such as when he couldn't control
himself enough to play a song all the way through, the researcher chose only a few
lines from the song to play. Burgess also recommended practicing basic skills such as
working memory, inhibitory control, and cognitive flexibility, which are the three main
cores of EF. Every activity was created with those three cores in mind, with additional
skills on emotional control and planning.

Virtual Music Therapy (VMT) was used as another strategy. To meet the standard
recommendations of telehealth service, the researcher followed the standards and
practice considerations (Knott & Block, 2020b). To connect and access the session, the
mother utilized a smartphone. As indicated by the VMT guideline, the researcher
employed a laptop with a camera as the primary computer and a USB-powered
condenser microphone to improve the quality of the therapist's audio conveyed to the
client. The researcher used the VMT model to consider and prepare the appropriate
sessions. But the VMT model does not mention about how MT should advise the client
or caregiver to prepare themself for the session.

Unlike the VMT model from Knott and Block (2020b), the researchers found a
further consideration in the role of parents or caregivers. Because the child with ASD is
unable to attend online sessions on his own, he must attend with his parent. As a
result, parental roles were critical prior to, during, and following virtual Music Therapy
procedures. Before the interventions, the researcher discussed her responsibilities with
the mother, including setting up the equipment and room atmosphere, providing
suitable cues to assist the child in the session, and encouraging and complimenting the
child to enhance EF behaviors and motivation. The mother assisted the music therapist
in developing a therapeutic relationship with her child in the early sessions by
introducing him to the therapist. The researcher occasionally directed the mother to

provide the child with a visual or physical prompt, such as a demonstration or holding
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the child's hand to play the instrument. After the child finished the step and
demonstrated EF behaviors, the mother praised him. When the child's attention was
taken from the task, he stopped playing or singing and occasionally whined. By talking
or hugging him, his mother was able to calm him down. As a result of the interaction
between the child and his parent, he became calmer and more focused on the
activity. This finding replicates an earlier study showing that interaction between
parents and children created a safe environment for children (Bunt & Pavlicevic, 2001).
After the interventions, the researcher suggested that the mother join the child in
music activities at home and sing songs from the sessions to improve his behavior in
everyday life. For instance, the "Put away" song, "Sit and Eat" song, and "Bedtime" song.
This finding was consistent with the findings of Haine-Schlagel and Walsh (2015), who
indicated that caregivers could have a significant influence in determining the course of
treatment for kids.

For the advantages and disadvantages of virtual music therapy, the study
discovered that VMT allowed children with autism to receive treatment without the
risk of spreading coronavirus during the epidemic. Because the parent was required to
participate in the sessions, the child and the parent could interact and form strong
relationships. And the parent could see the beneficial effects of music therapy. VMT
reduced the need to travel. It may reduce travel-related stress. As a result, the
therapist and participants had more time to prepare and refresh themselves before the
session. There was significantly more flexibility and time available for session planning
due to the lack of travel time. VMT also enabled the use of digital media, such as
recorded music, music videos, and images for a story or song selection. However,
before using any media, the music therapist must consider music licensing and
copyright considerations. Another advantage of VMT was the function to record the
session video. The music therapist could simply record the session using the video
conference application. It was also used to record the music therapist's original music
video, which could then be given to the parents.

The primary disadvantage of VMT was the lack of physical contact because the
researcher and the participants were not in the same room at the same time. The

researcher could not always hear and interpret the individuals' nonverbal expressions. As
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a result, the researcher was challenged to determine the appropriate timing for
interventions and modify the music aspects to fit the child's behavior and need. This
issue may interfere with interaction and engagement, as indicated by the child's occasional
distraction. The narrow field of vision created an additional challenge. A camera
displayed one perspective of the scene at a time, and it had few degrees of vision for
people to look at each other. The music therapist could only view the child's front. If
the child stepped away from the screen, the music therapist could not track him for a
while until the mother turned the camera on him. Another concern was the time lag
caused by an unstable internet connection, which made it more difficult to play with
the child. The researcher must maintain a high level of concentration to play music
and sing steadily.

One limitation of the study is the small number of subjects related to the
absence of a parallel control group. Another limitation is that the assessment was
done by two weeks after the intervention with no follow-up. The researcher
recommended that future studies might conduct traditional (onsite) Music Therapy
interventions for children with ASD of the same age and level of language, and
behavior. The virtual Music Therapy Intervention improved five EF components in
children with ASD, according to the findings. The effectiveness of interventions in other

domains of EF could be studied in the future.

Conclusion

Virtual Music Therapy can enhance the Executive Function of a child with
autism spectrum disorders. This child could practice his working memory, inhibitory
control, cognitive flexibility, emotional control, and planning through various musical
activities, including instrument playing, singing, movement through music, and musical
games. The music therapist must build a therapeutic relationship with the child and
encourage the parent to support the child with appropriate prompts. The use of music
that the child was familiar with and newly composed songs that have simple melodies and
lyrics motivated the child to join music activities, memorize the song, and develop EF
behavior through music. VMT provided opportunities for the child with ASD to receive
the interventions without the risk of spreading coronavirus during the pandemic. However,

the lack of physical contact affected the interaction between the therapist and the
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child. Thus, the therapist should work together with the parent. The mother had an
important role to prompt, comforting, and encouraging her child while doing music

activities.
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Abstract

This research aimed (1) to study on results from hearing, speech and language
rehabilitation in children who receive Cochlear Implant (Cl), (2) to study factors that
may affect rehabilitative capacities, and (3) to determine the minimum average number
of sessions required to improve skills. Researchers had screened children who would
be suitable for Cl and rehabilitation that consisted of 13 children aged 1-4 years. After
the operation, all children received rehabilitation one session per week, with 30-60
minutes per session for the duration of 2 years. Speech and language evaluation were
conducted 6 times, with one evaluation prior to the operation, and the remaining 5
sessions in post-operation consisted of 1, 3, 6, 12, 24 months after the first rehabilitative
session, using assessment for pre-post Cl and the first 100 vocabulary checklist, Ling Six
Sound Test and CAP scales and Articulation test. Statistical analysis will be analyzed via
descriptive, One-way Repeated Measure ANOVA and Multiple Regression. Overall average
scores of listening, language and speech clarity (articulation) assessment from Cl
candidates in 1, 3, 6, 12, 24 months post-operation, 17.9+11.6, 27.7+13.4, 37.2+14.2,
55.3+26.7 and 109.3+82.7, have higher average scores than pre-operation 6.3+9.0 in all
ranges with statistical significance (p<0.05). The most prominent factor in average

assessment scores is the age, with the average 19.0 scores increased after 1 year of
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rehabilitation and require at least 4 sessions within a month to improve skills. In
conclusion, the screening, operation, and rehabilitation protocols in children who
receive Cl in this study can be used as the effective model for the screening, operation,
hearing skills and speech and language rehabilitation protocols for children with
hearing impairment in Thailand, since they are able to cover all important aspects in
communication, and also determine the prominent factor to the rehabilitation. It is
evident that all candidates yield improved skills and also encourage the multidisciplinary

approach and, most importantly, the parents.
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Uszanmyitenduniseindadisioamseudesey fimnududounazgunsaisiangs dudusiesd
TousimnzauiieUsslomigigavesiiasuasmislisulszanamesssmaliidue (The Royal
Colledge of Otolaryngologists Head and Neck Surgeons of Thailand, 2 0 1 2 ; Roland,
Meyerhoff & Marple, 1997) JadefivinlinsindnilsszamyiionluinUszauaudisad
vianetlade liun medeniinfiguamuduse lifinnzunsndeudu q fsefuadiyaund 16y
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o

wandluns199 2 el sniinaanniigasonsuuuiaaensuseiiunsils Meuazn1suaves

a0 o

nauieg19fie 01y nadfe oeRiNIFREITILAY 1 Indsnnsiing aslnavilinzuuuade

NsUsZAEIUNTSe AwlasnsuAliALINAY 19.0 AzuuueglitudAyneada (p<0.01) uae

sodldiiaiuetielies 4 ase melusvesiian 1 fou Fuelduiuanuaansafiubsunyas

1. HavaamsHuinezn1sile Meuazn1sya
M990 1 uanstoyasivazidenveinguiegn 13 91 AlasunsAndentiiifinieUssaimny
Wiew 13 Tefinnunasinifansosia 12 90

518 LW oMgilkndn Srunuaseifldzunistin
(1haw) naan 2 U
1 pgtd 59 39
2 U8 25 49
3 pgtd 43 98
il AN 23 67
5 VAN 28 62
6 U8 28 66
7 AN 18 54
8 WY 40 a5
9 VAN 40 38

N 72 MIansImendesivaan U 19 adui 1



A15197 1 (M)

318 LWAl ongiiknGin Suruasailgsumstin
(hau) naan 2 U
10 e a5 a5
11 MY 49 fiou 46
12 Sty 56 Lhau 46
13 ety 24 U 19
LY Ye 7 Mean 36.7 Mean= 51
13 579 ‘ij\'i 6 S.D.=13.34 S.D.= 18.87

NMINA 1 WU nguiegralu inanda 6 18 wavie 7 918 lnenguiiegnad

071088 36.9 1y (5.0.213.30) Anadslunisldtunisitun 51 afs (sD.=18.87)
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A19197 2 uanansilSeuiiguaziuueaen1sUszunsile MyilagnsyaveInguiieg1an

IasunisednilsUszamyiieuvestieIaIianun 6 439 Treatment o foun1s

N1FA 1 LHaUNAINISEINATILTN 3 WBUNSINITHNASILTN 6 LABUNEINISHNASTINTA

12 WRUNAINISHNASILTA LAY 24 LABUNSINISHNATILSN

Treatments

AsUssuisuaziuuRasn1sUsSSIEY p
n1sHls aenaznnsAveINguAaegisl
151'%'Uﬂﬂschﬁﬂﬁlwizmmwﬁauﬁizaz
AOUNIAANU 5 479 treatment 1Aun 1,
3, 6, 12, 24 [aundan1silnasausn
(n =13) Mean * SD*

Treatment 1: NOUANIHIAA
Treatment 2: 1 LABURAINITRNASTS
wsn

Treatment 1: NOUNITHIFA
Treatment 3: 3 LABUNSINITANASTS
wsn

Treatment 1: NOUNIIHIFA
Treatment 4: 6 LABURAINITANASTS
Wsn

Treatment 1: NOUNNIHIGA
Treatment 5: 12 1ADUNAINITANASS
wsn

Treatment 1: NOUNIIHIFA
Treatment 6: 24 LABUNAINISENATI
Wsn

Treatment 2: 1 1ADUNAINISHNAS
wsn

Treatment t3: 3 LADUNAINISHNASS
Wsn

6.3+9.0 022
17.9+11.6

6.3+9.0 004"
27.7+13.4

6.3+9.0 <.001"
37.2+14.2

6.3+9.0 002"
55.3+26.7

6.3+9.0 023"
109.3+82.2
17.9+11.6 074"
27.7+13.4

N 74 MIaTIMedesvaan U0 19 adui 1



A1519% 2 (si0)

Treatments MsUssuisuAzLUULIRAsN1SUSSLEY p
EEVR mi«nLLazmsw“mmnzjuﬁ'sastﬁ
I§FunsindailsUszamyiiioniiszes
AAUHIAANU 5 4729 treatment laun 1,
3, 6, 12, 24 \WeuUndenTsiinASausn
(n =13) Mean +SD?

Treatment 2: 1 lADUNAINITHNAS 17.9+11.6 019"
wsn
Treatment 4: 6 LABUNAINISHNATI 37.2+14.2
wsn
Treatment 2: 1 LADUNSINITHNASS 17.9+11.6 020"
Wsn
Treatment 5: 12 IouUnaIN1SENATY 55.3+26.7
wsn
Treatment 2: 1 {RaundIn1sinAS 17.9+11.6 053"
wsn
Treatment 6: 24 LABUNAINISHNATI 109.3+82.2
wsn
Treatment 3: 3 LAOUNAINITRNATS 27.7+13.4 1117
Wsn
Treatment 4: 6 LAOUNAINITHNATS 37.2+14.2
usn
Treatment 3: 3 {HaUNAINITRNATY 27.7+13.4 046"
wsn
Treatment 5: 12 AaURaIN1SHNASTY 55.3+26.7
wsn
Treatment 3: 3 lADUNAINITHNAT 27.7+13.4 080"
Wsn
Treatment 6: 24 \ioundanisinass 109.3+82.2
wsn
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A1519% 2 (si0)

Treatments MsUssuisuAzLUULIRAsN1SUSSLEY p
EEVR mi«nLLazmsw“mmnzjuﬁ'sastﬁ
I§FunsindailsUszamyiiioniiszes
AAUHIAANU 5 4729 treatment laun 1,
3, 6, 12, 24 \WeuUndenTsiinASausn
(n =13) Mean +SD?

Treatment 4: 6 LADUNAINITHNASY 37.2+14.2 189"
wsn

Treatment 5: 12 lAoUNaIN1SHNASTI 55.3+26.7
wsn

Treatment 4: 6 LADUNAINITHNASS 37.2+¢14.2 139"
Wsn

Treatment 6: 24 LHBUNAINITHNATI 109.3+82.2
wsn

Treatment 5: 12 \fiouvdenisinass 55.3+26.7 182"
wsn

Treatment 6: 24 LABUNAINISHNATI 109.3+82.2
wsn

NUELUA: a =one-way repeated measure ANOVA by Greenhouse-Geisser and
comparison mean by Bonferroni ns= no significance difference

*= significance difference **= highly significance

MNA15199 2 Treatment 6 929A8 Treatment 1=naUNISHIHA Treatment 2=1 wHau
PAINSENATILTN Treatment 3=3 LABUNGINISHNASILSA Treatment 4=6 WHBUNAINISHNATI
k5 Treatment 5=12 LABUNSINISHNASISNLAY Treatment 6=24 HaURAINISENATILIA WA

1 a 1 ] a v o W aa D=1 [ 1 o a
wudn dAwanesegadidudAyneada (p<0.01) wanslviiufimaenisidnilslseamyiiey

o

denguiegnaldriiunszuiunisnslianies nsufugudnyaandes uaznstinyainile
WU ﬂej:uéha&hqﬁﬂmumaﬁaLﬁuﬁuaﬂNﬁﬁazﬁ’ﬁ@mqaaa fiseazdoadal dewFeudlou
Anadeiis 6 A1 fiazalaes Bonferroni nud AeuntskIFAAzLLULRAENITUTESIuNNTils
A9 LAENNTYATBINGNFIDE1 (6.329.0) iAoy uandaan 1 iWeundanisiinadausn
(17.9+11.6) 3 Weundin1silnadeusn (27.7+13.4) 6 WeundenisilnaSausn ( 37.2:14.2) 12
doundinisilinaseusn (55.3+26.7) uaz 24 eundenisilnadausn (109.382.7) agasdl
Toddun19ada (p<0.05) AzuuuRdsn1sUsTfiunsile MyMaENITNAYeINguAIegly 1

WDUNAINISENATILSN (17.9411.6) LANFINAU 6 LABUNSINISHNASILTA (37.2+14.2) uay 12

WA 76 MIATIMedesIvaan Ui 19 adun 1



WPBUNSINISHNASINGA (53.3+26.7) Tun19add wetilotUSaufiou 1 WoundInIsunAsIwsn

(17.9+11.6) WU ULANAIIAU 3 LHDUNSINISHNATILTA (27.7+13.4) kg 24 LHaundan1seln

v
aa o

AN (109.3+82.7) lunnsad@vianun (p>0.05) AxLUURAsIUTIUTIEUTENIN 3 LRDUNEY

[

msilnafausn (27.3214.0) fu 6 Woundsnisilnasausn (37.7+14.7) uag 24 ieundsnisiln
adasnldnuaruuansiclunieadftonun (p>0.05) snviu 3 eundinisinadasn
(27.7+13.8) umnshetunzuwRas 12 Woundenstinadausn(55.3+26.7) eghditfuddayms
i (p<0.05) AzuuULRAY 6 deundanisilnadusniu 12 Weundimsiinadusn waz 24
eundinsiinadausn wavaie 12 Weundenasiinadausn fu 24 Weundanisiinadausn lal

NUANLANAUN @D ANIMNA (p>0.05)

Estimated Marginal Means of MEASURE_1

120

109.3+ 82.2
Estimated Marginal

1] Means

a0 | 55.3+26.7

60 —

37.2+14.2
27.7+13.4

40—

179 £ 11.
63+9.0 79 6

20—

T T T T T T
1 2 3 4 5 6

Treatment 1-6 of treatment

MR 2 : uansnisilleuiisuazuuuedesunsiuyvineen1site Mwkaznsyalungs

oA w

MagniidnilaUsyamyfieuudagdieian 6 Treatment

ﬁ]ﬂﬂﬂ’]‘wﬁl 2 ‘W“Uﬂ’] F’wLL'uuLQgEJﬂWiU‘i%Lﬁurﬂi‘Wﬁﬁ]’]ﬂﬁa&liUﬂ’]M’]ﬂM’m Treatment
$291781 1 84 6 el 6.349.0, 17.9+11.6, 27.7+13.4, 37.2+14.2, 55.3+26.7 way 109.3+82.7

ANUAIRAU
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M13197 3: uansdeyalavaglianizan louwn AuaNannsan1an1sila (CAP score) 31u3u

Amdnnfdla wardruuAniinalavesngudiiegne 13 $1831nn15UsEEuNE

Y15LUL 20 LHDUNAINISHNATILTA

39 LA angiiHndin ANWENNTA  SWAUAEWIT  SuduAwd
(\haw) Aun15He(CAP wla iyl
score)
1 w8 59 4 25 20
2 w18 25 2 5 1
3 U8 43 7 100 100
q e 23 q 33 17
5 VRIN 28 5 61 59
6 k] 28 4 13 12
7 VAN 18 6 100 100
8 1Y 40 2 5 1
9 VAN 40 4 23 15
10 Ve 45 4 11 4
11 e 49 5 21 6
12 w18 56 4 7 4
13 1Y 24 4 18 16
Mean 36.7 Mean 4.2 Mean32.46 Mean 27.3
S.D.= 1334 S.D.=1.36 S.D.= 3344 5.D.=35.55

NMTIN 3 NUIRAN TAnuamnsasIunsile pwkarnsyATiNTLAINY ey

HdinElaUszamyiion Tnedlanade CAP score agfisedu 4.2 (S.D=1.36) Alladgauiila

Afwvieg 32.46 A1 (S.0.=33.44) uazaunsaeenyamdnvilameduedade 27.3 A1 (S.D.=

35.55)

2. wsfinwtadeniinadanisiuyinyznisnteuaznisiauaznsye

Mlalaedd Multiple Regression 5Wi19A L UIAMUAD AZLUUIRAITEAUAIINEILNT

Tudnunisils dunwkazaunsualuszeziia 24 Weauveinguieg1ailasunisuisinil

Uszamyiiigy uagduusdume we 018 wallan1sin mnudvesnsidnunisin uagianssy

N 78 MIaTIMendesivaan U 19 adun 1



Alarn lown Hndlaiamaianig o Inildluniidessuniunisileainszezing dnduaudila
w1 Anesnidesdndnd fneu Cognition HnuSmisedelsildlunisnn Hneenaseines Hn
AMAMYBUFLYA Hnvimumdagiineeisau o

P o

n1suUana: 81gveInguiiegeiiudu 1 ¥ avinailinzuuuiaion1susaiiuns

'
o 1 a

9 wwaznIsyAdANNNTY 19.0 Axuuy sgditdudAynained1ede (p<0.01) Tuvaeh

o

a

nausegrunAnglinzuuudun1sUsEEiuNTie Muikasn1sne desndngudiatune
P18 55.40 Azuuupgiioddmeada (p<0.05) dmdunguiegdildiunisiintdesndy
FUnviag 1 ade eeflnzuuuadonisusaidunisile AMYIAZNITNAAST 18.90 Aziuu Tuyn
Psvesnuiitosandeifieuiunguiesafiirsunisiinanndt 1 aditedunieshad
Hodfyneada (p<0.05) fuUsdumaianisiln nudn wmeadansindidnavilfdazuuy
Lﬂmﬁuaéwaﬁﬁaﬁﬁﬁmquaaa Besaiu anuntuties Tan walla Auditory Training Therapy,
wAta Auditory Verbal Therapy 521U nalla Auditory Training Therapy Whagzinaiia
Auditory Verbal Therapy 31U walla Auditory Training Therapy saufiumaiia Aural-Oral
Method Aanssufiiinnnsiineendesddwiasilinzuuuadonisusydiunsile mewasnis
yavesnguinegns fafintu 54.9 avuuu agnsiifoddameadia (p<0.05) drufuysilsd
nasensiuturesnzLuRasnsUssliunisil AMWINATNITNATDINFUAIDE19 Tun1eadia
(p>0.05) laun tmalian 19" Speech and Language Therapy, tnAflan 151 Auditory
Training Therapy 333U Speech and Language Therapy, Aanssufildin laun fniladae
weadiasng 4 Anilsluiifidessuniuieiisszezing Andueudilanie Bnvimseeieild
Tumsyn Hneenaszifen Angunmusadomn Hnvhaudids wagnsiinisou
3. WemAnedeswuadsetedeslumsiiuy AGudinaviliesuuuanuaunsaveafniuty
PNHANTANBIMUT AZUULIREEROUNSKIRA (6.329.0) uazheud 1 Lieundsnisin

o

ASILINAULY (17.9+11.6) unneneiuegiltud1An9ans (p<0.05) e adnFnfesly

o o w 1

nanegetey 1 ey Wmelasuanudlunisilniudnuiineg1etsy 4 ase (RasdUaviay 1

AT1) Larlasu Home Program wialuflndeUusdreaaue 399g5uiiunzuuy

v

2 Ao
AIUANNITDVBUANNAUVU

A3Una 20U uazdalauaunue
1. navasmsHuyinuznnsils cwuazansyn

aguldilunduiiegieiildsunisindnde ssamyouuaslugineennsils n1w
waznsyelun1sfnuadsd fanedsazuuunuausaludunisils mviuaznisyadud 1
Fouduluds 24 Wou (17.9411.6), (27.7+13.9), (37.2414.2), (55.3+26.7) haw (109.3+82.7)

NIANTIMEFETEAN U 19 adudt 1 wihil 79



Tnefidedsaruuuiinnitazuuaisneun1siidn (6.3+9.0) agnefifedfyn1sada
(p<0.05) @oandesty AuuAs win3dn 1y lansa anadnd Tmdwivindseammien
mndnlasunsaedesuiasdyyiades w%auﬁqﬁwu\lamsamwmamiﬁq A9 MENNA
aufiimunegealians wazdeiiesavyldwauinisnisnisldsu uaznnsileditu
(Patarapak, 2014)

uaﬂQWﬂﬁuﬁﬂﬁmsmmmmmiamwwé’mwudmduﬁaaﬂwﬁmmmmiaﬁLﬁusﬁu
wdsniinluud 24 ou Tnefieniade CAP score aefiszéiu 4.2 (S.D=1.36 Anadsauitile
Fdwviagil 32.46 M (5.D.=33.44) uazAleABsuANLEINIABeNYAAANlFFIEfLe 27.3
A1 (S.D.=35.55)

v
[ YR =

fatu nan1sAnwwanalidiudn wWeldsunisilinegsoiiasaune 24 ey azvinla

NAUAI9EIIANNANNTANRIUITU NIAUNTTHE N187 UaENMITYARILTEEZIATIMTY TIu09

o '

nauieg1sweIn1siveassililunguiiedsiifiongties Inefirioneade 36 Wou niniidn

1

noupIgtosAnazlidnan nlunITIRILIAUATINTYARNIINTHIFTARDUEIENINNT
2. Taduniinadan1siuyiineznsile MuawiuazduniTye

WuIFUsNiNaUINIaad oAz LULREN15UTEEIUNSHE AW ILAENNTYATBINGY

v @ aoa

Mog19Fe 81y D1YNHIAAIINNTY 1 Tndann1siiny aginaviliazuuuaion1suseiiy

v
=

M998 A1 IarnITNANALALTY 19.0 AzLUY pgltud1AYNINERRe8198e (p<0.01) 3

Y

donndeiu Usya vansivindyuma And1a71 Winfikdalduszamyiielugisionetosas

@ Y

fiinwensils uazmswaninAniiidalugasenefiagenda (Luangpitakchumpon, 2010)
vaugNnguiegraunandgeiaziuuiaionisusadunsils Mwinagnisnn Yeanid

NAUAIDEIUNATIY 55.4 AzLUURENTTYEIAYN19EA (p<0.05) N9l 1HaNITUITIUIUVDY

LY ' '

uAIREgILENALLINE WU naudiegslunuifeiidiuulndifesiu Ae wmandgdl 6 918

>

q
q

wAvedl 7 519 waziansananAedsanudfldsunsiinaaeasseziaa 24 eundarinde
wazdnedesUszanmyidion wuinguiogranavsldsunsinmmynauiomn 362 ass
(mean=51.71 5.D=24.70) ﬂfjm?hasiNLWﬂmﬁalﬁ%’umaﬂmwnmuﬁ%um 312 ada
(mean=52 $.D= 11.04) 3slndfssiu liaonndasiu Butterfield and Erising (1986) #iléi@nw
Aeafunansenuveseny A avguelsa uaznisgadenisladu Wniflannsuuanses
nen1slaBu aguinmAvenan wazszdunisgydenisiddulidinansenuionadnsveinis
Uspiluiannnis wazaenadeatu Butterfield (1991) AldAnunideiinafunansenurasey
e N15aeyden1slaBuy LazauANna YOIRAILINISVBAANYVUIN VOUANNAYIEUAZINA

weg nud A uaznisgadenislegu lddwansenudeniswaunsiunisiaduy uagn1sue

WA 80 MIATIMeFeTIvaan U 19 adud 1



@ o 1 o

o1 dumszauideiifinguiegnssuaution mendatumarosiuauunulsisaty anud
Taorulunsfindowsnamumasidnauliunndstusnntn Sehlildannsoagldimady
Hafeiiinaromsiiuy

asuléh ndushegneits 13 518 Sanuaansafidiutu Tnefdiads CAP score ot
5¥AU 4.2 (5.D=1.36) nuefis innaunsawenauwanavendssnaldogneios 2 (deq
gennaesiunia uazamelandadn anendwndailsUssaimyiisn 18 ey wWwnesd
AUANNTORENANLLANAIYDEELA 2 19 (Thawin et al, 2006) N15UsELEY Ling’s Six
Sound WU nAuFIeEINIIBESERUNNIATEMTNFaIAEY (Detection) TévienuayniABdl
swbzeeiu faue 1 WA, 11ng, 2 WnT eniy 1 omaveiddiausoaseminldasunn
Fee sedunisflausnuezides (Discrimination) vld 10 518 szduntsilatsdides
(Identification) ¥l 7 ﬁﬁqaﬂmaaﬁﬂé’vmLﬁaﬂ,ﬂ&JmiLﬁamwuﬁa%ﬁmﬁwzﬁmm%m, 4
seansauaduadedld way 2 Mediliannsatedidedldios Aadeanudladidniegi
32.46 A1 (S.0.=33.44) uagau1sasenyamAnsilddedatednds 27.30 M1 (5.D.=35.55)
vnamdminiineziilauasyelsiidumnausnevnaduaiiduyanaluaseunss ausn
seAnderdilduenanudesnis wu 101 liten 10 Wa Ua 1Judiu Famnfiansundiade

Suupsenlasunisineaen 24 WWeusgi 51 A3 (S.0.18.87) sedndu 49% 9 nd1uIuAss

v ' v

o = @

naueimenidvinguiteglasunsiunnasnsseziian 24 ounuszilouisidony ud
Weannaaunisallulszmalvedinseuiiunng 9 wgeniau 2563 (agseninedananfivin

Isumsuylderiies) nanunsalldalalsinszuin Juihlinnlsmeuiaiussmadions

I 1 o

wmsnstun1siuinisilae Jadudiiinguiegnmnigliamnsamsunisiuyldmnuniin

q q

lulsmeunawseviedinanlasamglulnaeweainisituy
' a o & ' & Aa o ° S X
3. Anafeinuiuassegadeslunisituy AGulinavildnzuuuanuaunsaveudniiniu

INHANITANYINUALLULLRAYNDUNISHIFALAZVSINFAAILA 1 LHauTIULY wanAng

=

agilfuddyneadd Fsasuladn dedddianitunednedes 4 ase meluszusiian 1 e Js

q

SUTUANVELNTNURIULUAY TIgRaRItUN WAL ¥ENISTHM LRI ITTinee
nsyAYes Erber (1982) Falenannin MIvaUinYensHaUsENaume Srezian TURDU kag

AuAIAnIesnIsEnvesliusravviion Fdusse 1-4 fUavivdalaiasesuazsurngle

a =

& o & a I o A & o v 4 =
Wnaziawduneunsiislussezn 1 fe Tuneunseviindeldss nazduilaifidemielud
et wasnsemiindidesnndawindeuitoanunsaveniiinvesdusld

nuadTelddansudn JULUUNTZUIUNITARNTES NMIRIER wazn1SNWIANTINIGR

Haussamyiendldlunisdiunsidensall awnsaldilufusuudmsunisdnnses iida
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q
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nauseglunuitetdidnuunquiiedisos Fdliaunsaldnaaguiilaunudiuau

Uszmnsnunnsemnamsiagulavamun Malimniingueiegananniu 2 Wi wsest1atey 26

PV

18 awhlildnaiineitoyadtaauuntu ludunisdanseadniidriiulasenisingails
Ussamyiouuariiuns dosuspdiuliasounqu weldldfnifidnenmiasfiug uas
aseumiidnenmndoniazquastisdeiiles suudsnsAnaunguiegisiuegnaios 5 U e
Usziliununm@inveninnguiiegisitaunsaldiinludaulaniieds wazaunsaiseuly

W '

IsaSeuundlivsalil uazmisinisdauszyudiiudeyavemnlsimeruianeufinguiiogieay

Y Y 9

dnuaziuy ieliAnanudilansesiu wasUjuRlalusuuuuieniu

AnAnssuUsENA

AnzfidBveveununBIUATUAYLIY FYININTUNITUNNG NTENTNENGITAFY T
ouifAsuyszanalszdnd 2561 dmdudniunisiideies nsuseifiunavesguuuy
NILUIUNTANNTBY WA ﬁuvjﬁﬂmmiﬁa AW uazmsyeluinridailassamiienly
4 giinm veveunuiUnAseBuiniidsnlasansiTe dwau 13 518 Aundungusiedn
TianusuilolunsUssliunanszuIunISANNTaY HIAR ?”\Iuvjwamadﬁﬂwzmsﬁq AW haENg
WA naeAszaziian 2 U varaunmsawy aiysun Buud uay nendnn sundsnuida sned
upRung ue oy Aalgss lwiAad way wedRlyetiud WIdnA s amavunsdednl usan
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Abstract

The objectives of this research were 1) to compare materials and accessories
towing wheelchairs for the disabled, 2) to analyze wheelchairs for the disabled using
innovative problem- solving theory, and 3) to assess the needs and necessities for
wheelchair towing accessories for people with disabilities. The sample consisted of 30
people with mobility disabilities at the Center Production of Assistive Devices, Songkhla
Province. The statistics used in the data analysis were mean, percentage, standard
deviation and the Needs Assessment (PNI Modified). The results showed that the
material used to create prototypes of wheelchair accessories for people with
disabilities should be steel because it is cheaper, stronger, and more durable than
aluminum. The use of motor systems and electric brake to drive wheelchair accessories
allows people with disabilities to do activities and travel independents. The method of
use can be disassembling the towing device and assembled with a wheelchair. The
steel structure is used as a substitute material that can be easily serviced as a
prototype equipment for the mobility disabilities who can travel independently for

self-activity

Keywords: Wheelchair, Design and Development, Theory of Inventive Problem Solving

(TRIZ)
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Abstract

The study on using assistive technologies for hearing-impaired undergraduate
students aimed to study the conditions of using assistive technology, and to study the
relationship between personal characteristics of undergraduate students with hearing
impairment and using assistive technology. The study was implemented to 118 students
with hearing impairment obtained by purposive sampling, from 17 universities based on
the calculated proportion of students with hearing impairment in public higher
education institutions of Thailand. The instrument was a Google Form questionnaire about
using assistive technology, with Thai sign language video clip for the descriptions. The
questionnaire consisted of 2 parts, 1) personal and general data of students with
hearing impairment, and 2) data about using assistive technology for students with
hearing impairment. The university coordinators were requested to forward the
questionnaire to students with hearing impairment for QR Code scanning. The
questionnaire was collected in 2021. The statistics used were descriptive statistics and
inferential statistics for data description. The hypothesis testing were conducted using
ANOVA. The mean difference between groups were compared by multiple comparison.
It was found that the highly required items of assistive technology included
smartphones, laptops, sign language interpreters, tablets, VDOs for lesson review, and
captioning. The moderately required items included desktop computers, notetaker,
hearing aids, and scrolling texts. As for personal characteristics that caused the
differences of the requirement levels of using assistive technology, they were found as
follows. Their years of study caused the difference of using tablets. Fields of

study/programs caused the differences of using laptops, tablets and sign language
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interpreters. Level of hearing caused the differences of using hearing aids and sign
language interpreters. Communication methods caused the differences of using hearing
aids, tablets, VDOs for lesson review, and sign language interpreters. Schools or
previous educational institutions caused the differences of using hearing aids,
smartphones, and sign language interpreters. In contrast, the differences of impairment
durations and cochlear implant surgery did not cause any differences of the

requirement levels of using assistive technology.

Keywords: Assistive Technology, Hearing-Impaired Undergraduate Students, Media,

Educational Services
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Abstract

The objectives of this research comprise of 1) the analysis of career readiness
of students with special needs; 2) the analysis of students’ career readiness before and
after participating in the enhancement activities; and 3) the bestowal of a guideline
prototype for enhancing career readiness. The research employed Design Thinking (DT)
methodology to create a set of career readiness enhancement activities and to identify
lesson learned from the implementation. The sample included 65 students with
special needs and 25 teachers. The prototype was developed and implemented in 5
vocational educational institutions. It was then evaluated by 15 experts. The data was
gathered using: 1) career readiness assessment protocol; 2) interviews with the students
and their teachers; and 3) focus group and prototype evaluation protocol. The study
result indicated that there were 2 main components of the prototype including a set of
activities for enhancing students' career readiness; and the implementation process to
bring the innovative guidelines into practices. The results also revealed that there were
varied school practices for enhancing career readiness depending on expertise and
experience. Moreover, attitude towards caring for students with special needs, knowledge,
and skills in teaching, as well as teamwork and network collaboration should be
considered. Future research should analyze components of the career readiness and
processes as part of the transiton to employment with guidelines for evaluation
considering the Thai context to promote vocational education for career for students

with special needs.
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gaving Ao sunaidudusenaunis (M=1.79, SD=0.66) uaz Fusinyen1an1{u (M=1.88,
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Anunengnstinuvisnusinugmnanisfuasnisiduguseneunis dsludiuvesinuzma
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wiongnsinuihvesiifeuiiamnudosmsiriisfuiiovensuummsduaiulinseungu
ANTTOUL NNVLUALANAN YUY sruvarnueda AMSITNITEEIIY wavaAudlansld
walulaBAdvia 2) mstinssulimnufifeafudnvas Ussamveaniafinig wavaasidunis
duatunnuiiforiumadouusugsiiunyaannsfidanisfnu g Seuiifienudesnisfim
3) asatuayulviAsnssuifiFeuiifianudesnsiivavldiloniadhsinfanssunisdaasy
arumfengnisiinuiifiuiuyaainsdie 4) arsiuuuamanisdauadunisiiousiionis
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UssidupaumiauesiSouiiiiniudesn sy aramengnistiouhuesdiSoud
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Vlﬂﬂuiuﬂm%ii‘iﬂﬁl 21 (Bank of Thailand, 2016; OECD, 2015) %"a‘wui’]ﬁL%'auquhjLﬁuqmmﬂuaq

Y
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n1seeuiu 1w Wanduiinseu-medie suddiiannsamuinmeenidowasfnyan1ves
Fuamuniananld Fadedrinilaonadesiu Bank of Thailand (2016) Anudn“arudnia
nsidu” Wuduiiaulnedezuuusiiiian Sniwnuinuenanisdu farumnedinfauas
vannnanedmiuagauenaianisinudilinseuagu dawaliinluldaeuldligndesnsutu
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FrfuypainsaginasiinnudiugumnisdumugufvdassulvigGouldlnduuazuims
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Thailand (2016) ThausuumdlunisdaaduvinuemensfuliiugEouiunsdauaiunimg
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wihonulagiamiznaisiietes 01 nsuduaSunasimunann minaufiinig nsensaans
WandsnuuazAuiuAIYeIYE NTENTANYIENT NTENTILTINL A0UUTENBUNS
awAnAuRnIseng o Tudanfieietieiiiendes drudiunummiilunissuieveusdenis
WauAuing lneaislinuddyiunisvhausiuiusgradussisilunisdaasuaiiu
wiongnisfinuruaraunm@iavesauiinislidaaudauslugaanaudsuinuaindud
Anwilulsadeu (Transition From Home to School) aufistaanisidsuruliaufinasfd
anunfeulunisiiawiainlsaseulignisvirauluaniudsenaunis (Transition From
School to Work) 1nntu Svazduasulenalildidnieilugaiulszneunisviedszney

a1ndaszlauntuegdinunnuaziinanuanenaludany

datauauuzlun1sinluugun

AuiSeuidnaudenIsiiay fissuniinnusesnisiiesndudedddsunismion

S o w

Anunfeudnisiinwiulszinunisguadinanuluegluruziiasdnuiluaiedn wu
nsdaadulsifiFoulsuslugisnsiasuniiu uaznsdaaiuinuemadiunsiu Ussiudiu
vdngnsuaznsinnisifounisasy Wy msiauazysziiiunagiouiiaonadeaiuununisda
nsfnwanzyAna (IEP) uazAufoIn1svesmaInuseny ieduaiulentanisianush lag
F1duazdesdinstiomdeidudulusasnisasuinlugnisianu msdemdenisingg
NuwuswiueTeten1 e Wy anulseneuns mhenuneigiieades s
AugaIAnwIeFIAnY) aanufnwotifnwinsians@nuluguuuuiiaonados
Aukwildudagiuuazitunisynausiuiusenitanudnwikazaniulsenoun1sasyiy
duasulgouldilomaSeuiuasiinusraunisaliinuesveunazaiinog1sdasy aaufnw
o¥dnuidnenwitezquatiomdesuatadnmenudueglifSeuditiany dosnsfim
§5unisdnwififiquaim egnslsfnnu ludssmalne nsdndsnuiiegsiuiu (nclusive
Society) fapswudesiindnunisairenieusundngas fedu Ssnrsfisnsanaruaonnieses

VANANIIUAUABINITVDINAIALTIUYBINGUHISBUNTAINABINTHLAY TagniuInigly

U

a =

nsiawIANg finve wazaussausluudazanvivdnlagainanusudesynitsanudnw
an1uUsznauns uasguvy uenanindouluresnsiauidnenimaguazyaaINIvenTg
Anw Tnganufnunsldsunsatuayulufuremineinsiiuosdauiuastnygdu
nsdansAnuditey n1susmsdanisyaanns wasmsiamaluladdssiniennuazein de

13N waranugewiiedulammains@nundmiugSeundanudenisfiy

N 146 NsaTINedeIvan Un 19 adui 1



Forsuauurdmiunsisuaiadaly

1) M3Anwrdenuvedosdusznevvesnunieugnisiauiiiudnlriaoim
ATEUARUUTELANAINUNNTBSTNG WagmstimsiamanasTanieuuyinfiasviouaussous
sinwrldnnniinsUssdunsiudauesmesdidoushiu

2) msideluewandanudndudesimszitadesng q fdmadonisviaulugag
Wasuinugnisfiouihmesieuliangstu Snfimaiauuumnsinssdulviaenndos
futunnisianisSeuiungieuiiianudesnisiiayessemalne Wlddeyaiiaise
dnldlunmsimundnenmyaainsuazd wasugiseuegenseyn lagiamzluusunnisians

LSHUNTADULUULSBUT I

£
v

3) Asiinsd e ALY SAUETIANNNTaudn s wIlianwIdeil

a a o ' =

Tld@nwnaiuiunguyaraiinudeinisiausenuiinisusswnndu q Aldldeglungs

q q
¥ '

frag1addoll Wisdundwseiusenumisdulunseuiunisisunuu lldemseuainy

wiougnisiauinvesiseuniianudesnsiiaunlanvazuane1aiy

ARRNISHUTZNA

v

NuITeiludrunilavesgalasinisuuinnssuaiee Induas dusufisoud

U

pd )}

ANUABINTALAY ATUnUaTuayuIINNeioAUENRAANINISAN Y (Nad.)

LONA1991989

Balcazar, F. E., Taylor-Ritzler, T., Dimpfl, S., Portillo-Pefia, N., Guzman, A., Schiff, R., &
Murvay, M. (2012). Improving the transition outcomes of low-income minority
youth with disabilities. Exceptionality, 20(2), 114-132.

Bank of Thailand. (2016). Thai Financial Skills Survey Report 2016. Retrieved from
https://www.bot.or.th/Thai/AboutBOT/Activities/Documents/Article 23Aug2018
_1.pdf.

Boonbongkran, J., Wiwattanachat, S., Gomessopha, P., Wimuktanan, B. & Vanikkul, M.
(2007). Pattern of development of an incubation center of small and medium
size business established in university. Bangkok: Chulalongkorn University.

Brown, R. S., & Conley, D. T. (2007). Comparing state high school assessments to
standards for success in entry-level university courses. Lawrence Erlbaum

Associates, Inc., 12(2), 137-160.

NIANTIMFeTvEAn U 19 adui 1 wihi 147



Chinveroj, J. (2019). Development of steering system for Entrepreneurship Incubator at
Vocational Level. Vocational Education Innovation and Research Journal VE-
IRJ, 3(2), 40-46.

Darcy, S., Collins, J., & Stronach, M. (2020). Australia’s disability entrepreneurial
ecosystem: Experiences of people with disability with microenterprises, self-
employment and entrepreneurship. Sydney, Australia: University of
Technology Sydney.

Department of empowerment of person with disabilities (2022). Report on the situation
of people with disabilities in Thailand. Retrieved from
https://dep.go.th/images/uploads/files/situation31mar64.pdf.

Entrepreneur. (2015). Write your business plan: Get your plan in place and your
business off the ground. Irvine, USA.: The Staff of Entrepreneur Media, Inc.,
Entrepreneur Press.

Farrington, C. A., Roderick, M., Allensworth, E., Nagaoka, J., Keyes, T. S., Johnson, D. W.,
& Beechum, N.O. (2012). Teaching adolescents to become learners: The role
of noncognitive factors in shaping school performance--A critical literature
review. Ilinois, USA: Consortium on Chicago School Research.

Feldman, N. & Schechter, C. (2017). Exploring the Professional Learning Community in a
Special Education School Serving Pupils with Autism, International Journal of
Special Education, 32(1), 1-35.

Herbert, J. T., Lorenz, D. C., & Trusty, J. (2010). Career assessment practices for high
school students with disabilities and perceived value reported by transition
personnel. Journal of Rehabilitation, 76(4). 18-26.

Hordacre AL. (2016). Understanding everyday money skills for young people with
disabilities. Adelaide: Australian Industrial Transformation Institute, Flinders
University of South Australia.

Janejitvanich. J. (2019). Factors related to career success of persons with disabilities who are self-
employed. Journal of Social Work, 27(1), 111-136.

Kanjanawasee. S. (2009). Classical Test Theory (6th ed.). Bangkok: Chulalongkorn

University.

9N 148 NaTINenduIvan Un 19 adui 1



Lindsay, S. (2016). A scoping review of the experiences, benefits, and challenges involved in
volunteer work among youth and young adults with a disability. Disability and
Rehabilitation, 38(16), 1533-1546.

Lombardi, A., Freeman, J., & Rifenbark, G. (2018). Modeling college and career readiness
for adolescents with and without disabilities: A bifactor approach. Exceptional
Children, 84(2), 159-176.

Malle, A. Y., Pirttimaa, R., & Saloviita, T. (2015). Inclusion of students with
disabilities in formal vocational education programs in Ethiopia. /nternational
Journal of Special Education, 30(2). 57-67.

Ministry of Social Development and Human Security (2017). National quality of life
development plan for persons with Disabilities Vol.5 B.E. 2560-2664. Retrieved from
http://www.oic.go.th/FILEWEB/CABINFOCENTERZ28.

Monahan, J. L., Lombardi, A., Madaus, J., Carlson, S. R., Freeman, J., & Gelbar, N. (2020).
A systematic literature review of college and career readiness frameworks for
students with disabilities. Journal of Disability Policy Studies, 31(3), 131-140.

Morningstar, M. E., Lombardi, A., Fowler, C. H., & Test, D. W. (2017). A college and career
readiness framework for secondary students with disabilities. Career
Development and Transition for Exceptional Individuals, 40(2), 79-91.

National Statistical Office. (2560). Disability survey B.E. 2017. Retrieved from
http://www.nso.go.th/sites/2014/Pages/Press Release/2562/N29-03-62-1.aspx.

OECD. (2015). OECD/INFE Core competencies framework on financial literacy for youth.
Retrieved from https://www.oecd.org/finance/Core-Competencies-Framework-
Youth.pdf.

Onkeaw, K. (2017). Expectation: problems and obstacles of employers to disabled person’s
employment according to the act of Promotion and Development of Quality of Life for
Disabled Persons Act B.E. 2550 (2007) and the 2nd edit B.E. 2556 (2013). Journal of
Ratchasuda College for Research and Development of Persons with Disabilities,
15(1), 35-49.

Phumbandit, C. & Sakhokaruhatdej, K. (2020). Employment and Welfare Model for
People with Disabilities in Thailand. Chandrakasem Rajabhat University
Journal of Graduate School, 15(1), 1-15.

NIANTIMYFeTvEAn U 19 adui 1 wii 149


http://www.nso.go.th/sites/2014/Pages/Press_Release/2562/N29-03-62-1.aspx
https://www.oecd.org/finance/Core-Competencies-Framework-Youth.pdf
https://www.oecd.org/finance/Core-Competencies-Framework-Youth.pdf

Plattner, H., Meinel, C,, & Weinberg, U. (2009). Design-thinking. Landsberg am Lech,
Germany : Mi-Fachverlag.

Tantixalerm, C., Tachaphahapong, S.S., Kitnuntaviwat, V., Bulpakdi, B.,
Amornpaisarnloet, W. & Tinmala D. (2020). The Study of State and Problems in
Educational Provision for Students with Learning Special Needs in Vocational
Trainings for Career. Journal of Ratchasuda College for Research and
Development of Persons with Disabilities, 16(1). 33-45.

Tongsiri, S. (2013). Functioning data based on the International Classification of
Functioning, Disability and Health (ICF) classification system: implications for
multidisciplinary rehabilitation plans for persons with disabilities, Journal of
Health Systems Research, 7(1), 99-113.

The Redemptorist Foundation for People with Disabilities (2009). Support system for
the employment of people with disabilities in the open labor market.
Bangkok: Department of empowerment of person with disabilities.

Vijit, S. (2021). Roles and duties of Department of empowerment of person with
disabilities in promoting the employment of people with disabilities. The 1st
Vocational Education Conference for All People “Turn Special Needs into
Power for a Coexistence Society” via Zoom.

Vocational and Technical Education Act (2008). Royal Thai Government Gazette. Vol 125 ep. 43, p.
1-24.

Wongwanich, S. (2020). Design Research in Education. Bangkok: Chulalongkorn

University.

N 150 NsaTInendesvan Un 19 adui 1



= A Ao ] v = 0 v & a Y
ﬂ"liﬁﬂ‘l&ﬂg‘dLL‘U‘U‘W‘L!‘VILiﬁlugﬂa']\iLW\ﬂUIi\‘iLiEJ‘LIﬁTViTULﬂﬂWﬂ']iﬂ']u

S19NNYAYNANNITDDNLUUNISLIEUSIINDAUNNAL

a v

03U AR

Auran1UnenssuuaznseanuuuNmINeIuwmaluladnss aosnanssuasiuile

Bwa purin.l@archd.kmutnb.ac.th

JuiilaSuduatuunany: 26 un31Au 2565
Tunwdlaysuugaunanu: 22 dueregu 2565

FuiinouFuifiaviunany: 28 Aueneu 2565

unAnge
mitedes “nsdnwgluvuiuiiFeunanaudslulsafeudmivdnfinisiiu
Fumefevdnnisoenuuunisfeuiiieaunnay” Tinguszasdilofnvianinuwandouni
muamiineuauesiansmednglisodinufinnauas faviuuamanisoanuuuiiuiiGous
nanaudsundnuAnnseenuUUMsSeuSieauynea Tu 3 Useiiuvan fe nslldiusiu
Tnowiuiinisnseduanuaula mstidmeunu Tneiiufins3ug uaznisuansesn Tnetuiinisd
UfFuius snlddnusuiuiiGeusnanudslulsaieu gidelaldnmslinneideyaeqanin
mnmsdunualifiiedesuarmafudogananisnmvesiuiieudnarsudmedsadon
dwiuiiniinsiusisneuaznsiadeulm nansidenuin 1) anmuwandeunianisnind
AeUAUBIRINTINYRLANTINIII LN Ao Maiiuaududasruesudazyana N5y
UseBnBamarmduiug Larn1IanNITIUNILAINATBUEN 2) WUIMNINTTBBNLUURLTIFouS
nanaudsamdnuuaAnnisesnuuunsSeuiitenuynay funsidife Ae maUsuasuds
g o Wngay Msauen1stismdsuuumsden waznmsiimadenduluudlalddenues
fumssnANLEzAIN Ao MsUTUIABYISMIRevaTes uaznsiindsEanBamnnsidnds
wiosiiotonie tuadfifieliudladinfnfinsdusenieynauannsndhfuasdduia

Tulenanisiseuidsiwnvatuaulalilaglifiguasse

AdnARy: N1seenLUUNIsSEUSfiAunAY fufinanauds Winfin1siusiane

NIANTIMFeTvaRn U7 19 adui 1 wii 151



A Study of Outdoor Learning Space Model in Schools for
Children with Physical Disabilities by the Universal Design for

Learning Principles

Purin La-teja
Faculty of Architecture and Design, King Mongkut's University of Technology
North Bangkok
E-mail: purin.l@archd.kmutnb.ac.th

Received: January 26, 2022
Revised: September 22, 2022
Accepted: September 28, 2022

Abstract

This paper reports on a study of the outdoor learning space model in schools
for children with physical disabilities through the universal design for learning principles.
This research aims to study the physical environment and to illustrate the outdoor
learning space design guidelines that respond to the activities of children with physical
disabilities. This paper identified three main topics of the universal design for learning
principles: participation, perception, and expression to study the school's outdoor leaming
space model. Qualitative data analysis was used to analyze the information based on
interviews with stakeholders and physical data collection. The results showed that 1). The
physical environment that responds to the activities of children with physical disabilities
enhances independence and relationships and reduces distractions. 2 ). The outdoor learning
space designed by the universal design for leaming principles supports accessibility and increases
usability in terms of accessibility and fadilitation. In summary, the research is to ensure that all
children with physical disabilities have unobstructed access and participation in learning

opportunities within their interests.

Keyword: Universal Design for Learning, Outdoor Spaces, Children with Physical
Disabilities
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