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Abstract

The DIR/Floortime ® model is a holistic framework developed to promote social-emotional
and intellectual development in children with developmental disabilities. This quasi-exper-
imental study with a one-group pre-test/post-test design was conducted to examine the
effects of DIR/Floortime ® intervention on the improvement of language abilities and the
functional emotional development of 22 school children with impaired language ability,
aged 6-7 years, at a public elementary school in a central province of Thailand. The inter-
vention focused on training 15 parents, 7 primary caregivers and 8 teachers through a
process of modelling, coaching and feedback. The intervention included group and individ-
ual sessions conducted over a three-month period. After implementing the intervention, the
semantic development scores and proportion of children with normal Functional Emotional
Assessment milestone increased significantly. The number of children at narrative devel-
opment Stage 4: abbreviated episode (can describe character, setting, a kick-off event and
a list of actions and a conclusion to the story/direct consequence of events) was also mark-
edly increased. This study provides supporting evidence that training using DIR/Floortime ®
approach will help parents, primary caregivers and teachers create emotionally meaningful
learning that promotes the functional emotional development and language abilities of chil-
dren with impaired language ability, both at home and at school.

Keywords: Language impairment, DIR/Floortime ® intervention, Functional emotional de-
velopment, Semantic and narrative development, Parent, primary caregiver and teacher
training.

Introduction friends and use language to share infor-
mation and learn in the classroom, the
ability to learn a language from a young
age will develop into literacy, eventually
developing into reading and writing in the

Children use language to express their
emotions, feelings and thoughts to other
people. When children play with their
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future. However, there are many children
who experience some degree of reading
and writing impairment when entering
school because they have delayed lan-
guage development when compared to
friends of the same or similar age. Some
children have poor listening skill and is-
sues in expressing images to others (Paul,
2007; Duff & Tomblin 2018), so these chil-
dren are diagnosed with language impair-
ment (LI). In the United States and Can-
ada, it has been found that, from the prev-
alence of students attending, approxi-
mately 10% of students have a LI of some
kind (Norbury, et al., 2016). In fact, 25% -
27% of language impaired children will
have serious impairments in reading
(Catts, Adolf, Hogan & Weismer, 2005).

In Thailand, there has never been a
serious survey of children with LI. Current
data of students with special needs of the
Thai Bureau of Special Education in 2015
— 2018 was obtained from check list
screening by teachers. The number of stu-
dents who had problems with reading and
writing in school increased from 316,482
children in 2015 to 353,863 children in
2018, being equal to 82.59% - 85.05% of
total students with special need, respec-
tively (Thai Bureau of Special Education
Administration, 2018). From the above
data, we raise the question of whether
these children may have hidden LI prob-
lems and have never been diagnosed to
find the cause so that a solution can be
found. Furthermore, there are shortage of
special education teacher, most of hidden
student study with regular classroom
teacher in a public elementary school.
Therefore, it is interesting to investigate
the true problems of children with reading
and writing problems in an effort to find a
solution by providing intervention to par-
ents and teachers. The parents of children
play a critical role in their language learn-
ing and literacy, especially when children
are young and have not yet entered a
classroom (Petrie & Davidson, 1995;
Carter, Chard, & Pool, 2009; Rashid, Mor-
ris, & Sevcik, 2005). Thus, a concrete ap-
proach must be selected for coaching par-
ents and relatives one-on-one, while
teaching children with LI to promote the
language and functional emotional devel-
opment of the child to reduce problems. If
Ll is allowed to persist, children may expe-
rience social difficulties with their peers,

emotional difficulties and literacy difficul-
ties when they grow up, including both
reading and writing impairment as well as
reduced levels of academic achievement
through adolescence and into adult life
(Paul & Norbury, 2012; Lindsay & Strand,
2016).

The DIR/Floortime® model is a holis-
tic framework developed to promote so-
cial-emotional and intellectual develop-
ment in children with special education
needs. The model deals with each child’s
profile in three areas that are crucial for
fostering new learning: the development of
functional emotional capacities (D), indi-
vidual differences (I), and relationships
and affective interactions (R) (Greenspan,
DeGangi, & Wieders, 2001; Greenspan &
Wieder, 2005; Greenspan & Greenspan,
2010). The model considers 6 develop-
mental milestones that children must mas-
ter for their intellectual and emotional
growth (Greenspan, DeGangi, & Wieders,
2001). These capacities include: 1) Self-
regulation and interest the world; 2)
Forming relationsghips, attachments , and
engagement; 3) Two-way purposeful com-
munication; 4) Behaviour organization,
problem solving, and internalization; 5)
Representational elaboration; 6) Building
logical bridges between ideas and emo-
tional thinking.

These meaningful learning interac-
tions between children and their parents
as well as primary caregivers are guided
by the Floortime® play approach. Parents
and primary caregivers are encouraged to
follow the child’'s emotions and interests to
interact with them in a natural social envi-
ronment. This fits well with young chil-
dren’'s development (Mok, & Chung,
2014). The model’'s process emphasises:
1) using play and playfulness as the pri-
mary means to engage and teach; 2) re-
sponding to all communications; and 3)
embracing a wide range of feelings (Har-
well, Davis, & Isaacson, 2014). The follow-
ing 4 steps of Floortime to interact with the
children are; 1) to observe the child’s body
language, facial expression, tone of voice,
and words 2) to joins the child’s activity
and match his/her emotional tone and 3) to
reflect on what is she/he doing and follow
the child’'s lead 4) to expand on the child’s
natural interest (Simpson et al., 2005).

Although the model can be ap-
plied to various groups of children with
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special needs, most previous studies and
applications that have proven the model to
be useful have focused mainly on children
with autism (Boshoff et. al., 2020; Casen-
hiser, Shanker, & Stieben, 2011; Dionne &
Martini, 2011; Pajareya, & Nopmaneejum-
ruslers, 2011; Pajareya, & Nopmaneejum-
ruslers, 2012; Liao et al., 2014; Mok, &
Chung, 2014; Praphatthanakunwong, et
al., 2018; Reis, Pereira, & Almeida, 2018;
Sealy & Glovinsky, 2016; Solomon et al.,
2014; Solomon, Necheles, Ferch, & Bruck-
man, 2007; Wieder & Greenspan, 2003).

Recently, Bosholf et al, (2020) con-
ducted a systematic review on child devel-
opment outcomes due to DIR/Floortime®-
based intervention for children with autism
spectrum disorder (ASD) found that 9
studies met the eligibility criteria with vary-
ing methodological quality. Mostly re-
ported on positive outcomes in the area of
socio-emotional development in children
with ASD. Two studies also included lan-
guage skills as one of the outcome
measures. Language showed no improve-
ments in the Preschool Language Scale IV
(Casenhiser, Shanker, & Stieben, 2011)
and Mullen Scales of Early Learning (Sol-
omon et al, 2014), although the socioemo-
tional improved significantly. From the lit-
erature review, there appears to be no pre-
vious study on DIR/Floortime® interven-
tion in children with impaired language
ability.

The present study evaluated the po-
tential application of the DIR/Floortime®
model in children with LI, in both home-
and school-based environments, since
children spend at least 7 hours at school
each weekday. The DIR/Floortime® model
could be used as a framework to enable
parents, primary care givers, and teachers
to provide better help children with LI de-
velop their abilities with better insight, both
in terms of each child’s specific problems
according to his or her developmental
milestone, and appropriate interventions
guided by the child’s level of development
and specific problems.

This study was conducted in a public
elementary school in Kanchanaburi, which
is a province in central Thailand. The prin-
cipal of the school stated that she was un-
aware of the real causes of learning disor-
ders or how to help children with these
kinds of disorders. In the present study, the
DIR/Floortime® model was used to assist

children with LI in this school. Training was
given to parents, primary caregivers, and
teachers how to use the DIR/Floortime®
model and coached them to understand
how to build basic thinking skills for chil-
dren with LI. In the present study, a pri-
mary caregiver was defined as any person
who provided the majority of care for a
child in a role similar to that of a parent.
Consequently, this quasi-experimental
study with a one-group pre-test/post-test
design aimed to address the following
questions: 1) Does the intervention based
on DIR/Floortime® model increase the lan-
guage abilities (measured through seman-
tic and narrative development) of school
children with LI? 2) Does the intervention
based on DIR/Floortime® model increase
the functional emotional development
[measured through the Functional Emo-
tional Assessment (FEAS)] of school chil-
dren with LI?

Method

Study design

This study used a quasi-experimental one-
group, pre-test/post-test design. The de-
sign included a baseline evaluation and
pre-intervention training sessions, as well
as monthly coaching and evaluation of the
children’s language development and
functional emotional development during
the 3-month period of intervention.

Participants

The study participants comprised 32 stu-
dents aged 6-7 years who had academic
problems as identified by their regular
classroom teachers, as well as 15 parents,
7 primary caregivers and 8 elementary
school teachers. Hearing problems were
excluded by an otolaryngologist and two
audiologists from the Faculty of Medicine
at Ramathibodi Hospital, Mahidol Univer-
sity. To make a diagnosis of LI, 30 children
without hearing impairment were evalu-
ated by 3 speech-language pathologists.
Ten children were excluded from the
study, two due to hearing impairment, and
another 8 children due to parents’ unavail-
ability. In total, 22 children with LI were
deemed eligible for this study. The diagno-
sis, recruitment, evaluation and follow-up
process of participating children is shown
in Figure 1. The inclusion criteria for
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children were: 1) age 6-7 years; 2) diag-
nosed with LI; 3) studying at Kanchanaburi
Municipality | Elementary School. Children
with LI who had hearing impairment or any
medical history of a serious genetic disor-
der, traumatic brain injury or seizures were
excluded. Inclusion criteria for parents, pri-
mary caregivers and teachers of the eligi-
ble students were: 1) agree to attend all
pre-intervention training, coaching and
DIR/Floortime® intervention sessions as
well as complete all required assignments
that were part of the intervention, and 2)
willing to participate in this study. Parents,
primary caregivers, who are grandmother
or grandfather or aunt, and regular class-
room teachers with any history of chronic
psychiatric or psychological illness were
excluded.

Procedures

This study was approved by the Ethical
Review Committee of the Faculty of Public
Health, Mahidol University, Thailand
(COA. No MUPH 2015-041; 10 March
2015). Permission to implement the
DIR/Floortime® intervention was obtained
from the Principal of the Kanchanaburi Mu-
nicipality | Elementary School. Informed

written consent was obtained from all eligi-
ble parents, primary caregivers and teach-
ers prior to participation.

The intervention was based on the
DIR/Floortime® model developed by
Greenspan and Wieder (Greenspan &
Wieder, 1997) and ‘The process of inter-
vention in a child’s development’ protocol
of Floortime® Thailand developed by Pa-
jareya (2010). The principal investigator
(PI) was a speech-language pathologist
trained to use DIR/Floortime® with special
needs children and adults by DIR/Floor-
time® Thailand, a non-profit institute ap-
proved by the Interdisciplinary Council on
Developmental and Learning Disorders
(ICDL) in America to organise DIR/Floor-
time® courses for healthcare providers,
parents, primary caregivers and teachers.
The pathologist had 8 years of experience
in using the DIR/Floortime® approach with
special-needs children. The three re-
search assistants were speech-language
pathologists who assessed the children’s
language development using language
abilities tests. The intervention comprised
2 phases, as described below.

32 children aged 6-7 years who had academic problems identified by theirteachers

—® 2 children were excluded with hearing impairment as diagnosed by 1

otolaryngologist and 2 audiologists

30 children who had academic problem and normal hearing were evaluated for language
abilities by 3 speech pathologists

8 children were excluded since their caregivers cannot
> participate in all the intervention sessions

22 children with language impairment (LI) and normal hearing were eligible forthe FEAS

|

22 children with LI participated in the 3 months intervention and received monthly

Figure 1.

Recruitment and evaluation of children at each stage of the intervention
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Phase | Preparation phase (1 month)

The objectives of this phase were: 1) to re-
cruit eligible school children for participa-
tion, 2) to prepare the course manual, les-
son plans and instruments, 3) to evaluate
the language abilities and functional emo-
tional development of the child partici-
pants, 4) to collect baseline characteristics
from all participating children, parents, pri-
mary caregivers and teachers, and 5) to
train the parents, primary caregivers and
teachers based on the DIR/Floortime®
model. There were 4 sessions of
DIR/Floortime® intervention in this study.
Session 1 was started in this phase, which
involved a one-day workshop concerning
the principles and aims of DIR/Floortime®
led by the PI, starting with a brief introduc-
tion to the DIR/Floortime® model (devel-
opmental milestones, individual differ-
ences and relationship with others), fol-
lowed by a session of physical play with all
participating children to demonstrate vari-
ous processes such as visual-spatial pro-
cessing, motor planning, auditory pro-
cessing, sensory processing, that affect
each child]s abilities. Discussion was also
conducted on how to conduct physical play
at home and in the classroom. The par-
ents, primary care givers and teachers
also had a chance to observe and practice
pretend play. PI' coaching was given to
each parent or primary caregiver and
teachers following the Floortime® princi-
ples to promote children’s basic functional
emotional development and language de-
velopment towards the developmental
milestone. The first day of the workshop
was concluded with shared agreement
among the parents, primary care givers,
and teachers to give the children daily
training and record the assigned activity in
a logbook.

Phase Il Implementation phase (3
months)

In training sessions 2-4, the parents, pri-
mary care giver, and teacher of each child
were coached individually (1 hour/case) to
examine and observe the child’s behav-
iours as reflected by the three DIR do-
mains and practiced Floortime® sessions,
which focused on encouraging the child’s
initiative and purposeful behaviour, deep-
ening engagement, lengthening mutual at-
tention, and developing symbolic capaci-
ties  through pretend play and

conversations, always following the child’s
lead, through a process of modelling,
guided practice, feedback and self-reflec-
tion.

Individual assignment for semi-struc-
tured daily problem-solving exercises ac-
cording to the child’s current milestone of
functional emotional development and
problems was given to each parent, pri-
mary caregiver and teacher. Participants
were asked to carry out their assigned
DIR/Floortime® and semi-structured prob-
lem-solving activities for a minimum of
5.25 hours per week, 45 minutes per day,
and 7 days a week, in order to achieve the
identified goals.

The DIR/Floortime® techniques ap-
propriate for each child were given to the
parent, primary caregiver and teacher. For
example, if the child would not calm down
or could not be warm and loving, the adults
were encouraged to do Floortime® level 1:
joining their child in an activity that gave
them pleasure and maintaining mutual at-
tention and engagement. Floortime® level
1 contributes to functional emotional de-
velopmental milestones 1, self-regulation
and interest in the world; and developmen-
tal level 2, forming relationships, attach-
ments, and engagements.

If the child could not engage in two-
way gestural communication, did not ex-
press a noticeable amount of subtle emo-
tions, or could not open and close many
gestural communications in a row, the par-
ent, primary caregiver and teacher were
encouraged to do Floortime® level 2: us-
ing simple communication through ani-
mated face-to-face interaction, with in-
creasing back-and-forth communication.
This achievement correlated with mile-
stones 3, two-way purposeful communica-
tion; and 4 behaviour organisation, prob-
lem solving, and internalisation.

If the child could not engage in pre-
tend play and/or use words to convey per-
sonal intentions or wishes, the parent, pri-
mary caregiver and teacher were encour-
aged to use Floortime® level 3: helping the
child to express needs, wishes and feel-
ings through pretend play and using their
ideas in daily conversation. This achieve-
ment correlated with milestone 5, repre-
sentational elaboration.

If the children could not organize per-
sonal thoughts logically or hold a conver-
sation for a period of time, the parents,
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primary caregivers and teachers were en-
couraged to use Floortime® level 4: help-
ing their child become a logical and critical
thinker. This achievement is correlated
with milestone 6, building logical bridges
between ideas and emotions. All parents
and primary caregivers were advised to
help their children exhibit these skills
through a full range of emotions. At the
same time, if the children needed to com-
plete semi-structured exercises, the Pl as-
signed homework to parents, primary
caregivers and teachers in an effort to im-
prove the children’s development.

Twenty-two children were evaluated
by the PI for their functional emotional de-
velopment in session 1 and session 4 dur-
ing interactions with their parents and pri-
mary caregivers. To reduce measurement
bias by the researcher, the children’s lan-
guage abilities were independently evalu-
ated by 3 speech-language pathologists
after each session with the parents or care
givers.

For school-based DIR/Floortime®,
the teacher assigned played with each
child, after the last session of each school
day, based on DIR/Floortime® principles
for 45 minutes (3.75 hours per week). They
also used a logbook to record their activity
assignments, the same as what the par-
ents and primary caregivers did at home.

Data collection

Data was collected according to the follow-
ing measures:

Baseline characteristics

These characteristics were collected dur-
ing the pre-intervention phase, which in-
cluded the children’s sex and age, as well
as the parents’ or primary caregivers’ mar-
ital status, education, occupation and av-
erage monthly income, and the teachers’
sex, age and education.

Functional Emotional Development
Assessment Scale (FEAS)

The Thai version of FEDQ was developed
based on the Greenspan’s FEDQ by Pa-
jareya et al., (Pajareya, Sutchritpongsa, &
Sanprasath, 2014). The Thai version of the
FEDQ had a satisfactory internal con-
sistency (Cronbach's alpha = 0.83). Test-
retest reliability was acceptable with the

intra-class correlation coefficient of 0.89
(95%CI 0.82 to 0.93). This instrument was
used to assess the functional emotional
development of the children with LI ob-
served during interactions between the
parents, primary caregivers and their chil-
dren at the pre-intervention, and at the end
of the 3 month of intervention. The cut-off
points of the 6 milestones (M) or levels of
FEAS scores were: M1 self-regulation and
interest in the world (11/14); M2 forming
relationships, attachments, and engage-
ment (13/16); M3 two-way, purposeful
communication (7/8); M4 behaviour organ-
isation, problem-solving, and internalisa-
tion (3/4); M5 representational elaboration
(8/14); and M6 building logical bridges be-
tween ideas and emotional thinking (4/10).
If the outcome score was less than the cut-
off point of that milestone, the child was
classified as ‘impaired’ for that milestone.
If the outcome score was equal or greater
than the cut-off, the child was classified as
‘normal’ for that milestone. The total for
passing score was 46 out of 66 (Pajareya,
Sutchritpongsa, & Sanprasath, 2014)

Language Development Skills Tests

The Thai Semantic Development Test for
children aged 3-7 years 11 months was
used to assess the children’s language
abilities. The children were assessed 4
times: at the pre-intervention, and at the
ends of the 15t, 2" and 3™ months of the
intervention. Assessment was carried out
independently by 3 speech-language
pathologists who did not otherwise engage
in the interventions. The scores came from
3 subtests with a total of 103 items. Sub-
test 1: Picture vocabulary had 36 items
and was designed to assess a child’s abil-
ity to understand the meaning of words
spoken by the examiner. The score ranged
from 0—36. The Kuder Richardson (KR-20)
coefficient was 0.95 (Onnak, 2000). Sub-
test II: Relational vocabulary had 33 items
and was designed to assess a child’s abil-
ity to understand and orally express the re-
lationship between two words. The score
ranged from 0-33. The Kuder Richardson
(KR-20) coefficient was 0.93 (Onnak,
2000). Subtest Ill: Oral vocabulary had 34
items and was designed to assess a child’s
ability to give oral definitions to common
Thai words that were spoken by the exam-
iner. The score ranged from 0-34. The

International Journal of Early Childhood Special Education (INT-JECSE), 12(1) 2020, 248-263.
doi: 10.9756/INT-JECSE/V1211.201008



DIR/Floortime Model for School Children with Language Impairment, 254

Kuder Richardson (KR-20) coefficient was
0.96 (Onnak, 2000).

Narrative Development Skills

Narrative development was assessed by
asking the children to provide a narrative
for the picture book ‘Frog, where are you?’
(Mayer, 1969). The picture book is semi-
structured and suitable for variable age
groups of children. The children were as-
sessed 4 times: at the pre-intervention,
and at the ends of the 1st, 2" and 3¢
months of the intervention. The outcome
was the number of children at each stage
of storytelling. The stages were decided by
3 speech-language pathologists based on
the child’s ability to narrate the picture
book. There are 7 storytelling stages: 1 de-
scriptive level; 2 action sequence; 3 reac-
tion sequence; 4 abbreviated episode; 5
complete episode; 6 complex episode and
7 interactive episode. The higher stages
refer to higher narrative development
skills.

Data analysis

Descriptive statistics such as percentage,
mean and standard deviation were used to
describe the children’s, parents, primary
caregivers’ and teachers’ baseline charac-
teristics. They were also used to describe
the outcomes of FEAS, and the children’s
semantic and oral narrative development.
Wilcoxon signed ranks tests were used to
examine changes in the children’s emo-
tional function, semantic development, as
well as oral narrative development.
Cochran’s Q-test was performed to exam-
ine changes in each stage of the children’s
oral narrative development. Cohen’s effect
size index (r) was calculated based on the
Z score divided by the square root of the
total sample to estimate the magnitude of
intervention effect (large effect size: r
>0.50, medium effect size: 0.50 > r 20.30,
low effect size: 0.30 >r =0.10 (Cohen,
1988). Significance level was set at
p<0.05.

Results

Baseline characteristics of the study par-
ticipants

Table 1 contains the baseline characteris-
tics of the participants of this study. Of the

22 children aged 6-7 years, 13 were boys
and 9 were girls. Of the 22 parents/ pri-
mary caregivers, 15 were parents of the
children. Nine had finished elementary
school. Six had finished senior high
school. The average monthly income was
7500 Thai baht (1 USD = 30.34 baht). Of
the 8 teachers, 7 were female. All teachers
had completed a bachelor’s degree.

The Functional Emotional Development
Scale (FEAS)

At the pre-intervention, the FEAS results
showed that the participating children had
deficits in 4 FEAS milestones: M1, self-
regulating and interest in the world; M2,
forming relationships, attachments and en-
gagements; M5, representational elabora-
tion; and M6, building logical bridges be-
tween ideas and emotional thinking. None
of the children had deficits in M3, two-way
purposeful communication or M4, behav-
iour organisation, problem solving, and in-
ternalisation (data not shown).

Table 2 shows that mean scores for
the 6 milestones increased over 3 months
intervention. The effect size varied from
0.1. to 2.6 (low to large effect size). Differ-
ences were significant for 3 milestones:
self-regulation and interest in the world (Z=
-3.96, p=<0.001), forming relationship, at-
tachment, and engagement (Z= -3.97 p =
<0.001), and building logical bridges be-
tween ideas and emotional thinking (Z= -
3.54, p=<0.001).

The Thai Semantic Development test
was used to assess the children’s lan-
guage skills. It comprised of 3 subtests.
The Picture vocabulary subtest was used
to measure semantic comprehension
while the Relational vocabulary and Oral
vocabulary subtests were used to meas-
ure semantic expression. Table 3 shows
the mean scores of 3 subtests increased
every month after initiation of the interven-
tion. Picture vocabulary increased from
22.8 (7.1) at pre-intervention to 28.8 (3.3)
after 3 months of intervention. Relational
vocabulary increased from 5.3 (4.1) to
16.7 (5.7). Oral vocabulary increased from
6.8 (3.9) to 16.0 (4.4).
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Table 1.
Baseline characteristics of 22 children, their primary caregivers and 8 teachers
Characteristic Number (%)
Children’s characteristics
Sex: Male 13 (69.1)
Age (years)
6 10 (45.5)
7 12 (54.5)
Parents/ primary caregivers’ characteristics
Relationship to the child
Parent (14 mothers, 2 Fathers) 15 (68.2)
Relative (e.g. grandfather, grandmother and aunt) 7 (31.8)
Marital status
Married 14 (63.6)
Single/divorced 8 (36.4)
Education
Elementary school 9 (40.9)
Middle school/ Senior high school 10 (45.5
Vocational school 3(13.6)
Occupation
Self-employed 11 (50.0)
Government official 1(4.6)
Labourer 10 (45.4)
Average monthly income (Thai baht)?
5,000-10,000 10 (45.5)
10,000-20,000 12 (54.5)
Median = 7500 baht Mode = 5000 baht Range 5000-20000 baht
Regular classroom teachers’ characteristics (n=8)
Sex: Female 8 (100.0)
Age (years)
30-44 5 (62.5)
45 -59 3(37.5)
Education
Bachelor’'s degree 8 (100.0)
Table 2.

Changes in Functional Emotional Assessment Scale (FEAS) at pre- and post-intervention by children with language
impairment (n=22)

Pre-inter- Post-inter-
. vention vention z p? Ef_fect
FEAS Milestone (M) M(SD) M(SD) size
M1 Self-regulation and interest in the 9.2(1.5) 11.9(1.3) -3.96 <0.001 1.8
world
M2 Forming relationships, attachments 10.2(1.6) 14.0(0.9) -3.97 <0.001 2.6
M3 Two-way purposeful communica- 8.0(0) 8.0(0) na na na
tion
M4 Behaviour organization, problem 4.0(0) 4.0(0) na na na
solving, and internalization
M5 Representational elaboration 9.1(4.5) 9.6(4.0) -1.34 0.180 0.1
M6 Building logical bridges between 1.2(1.8) 4.3(2.2) -3.54 <0.001 1.6
ideas and emotional thinking
Table 3.
Changes in children’s semantic development at pre-, and during the 3 months intervention (n=22)
Pre- End of each month during intervention
Subtest intervention 1st 2nd 3
M (SD) M (SD) M (SD) M (SD)
Picture vocabulary 22.8(7.1) 25.8 (4.1) 28.6 (3.3) 28.8 (3.3)
Relational vocabulary 5.3 (4.1) 12.1 (6.7) 15.9 (6.5) 16.7 (5.7)
Oral vocabulary 6.8 (3.9) 12.6 (5.3) 15.2 (4.6) 16.0 (4.4)
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Table 4 shows changes in children’s se-
mantic development by subtest at pre-in-
tervention and post-intervention. Mean
scores for 3 subtests increased over the 3
months intervention. The effect size for 3
subtests varied from 0.9 to 2.2 (large ef-
fect). There were significant improvements
in all subtests: picture vocabulary (Z =-3.7,
p<0.001); relational vocabulary (Z = -4.1,
p<0.001) and oral vocabulary (Z = -4.0,
p<0.001).

Narrative development skills

At pre-intervention, 9 (40.9%) of the 22
children were able to demonstrate their
ability at narrative developmental stage 1
descriptive level, which was equivalent to
that of normal children aged 1-3 years. 11
(50%) children had narrative ability equiv-
alent to the narrative developmental stage
2 action sequence, which was the same
level as normal children aged 2-3 years. 2
(9.1%) children could perform at the narra-
tive developmental stage 3 reactive se-
quence, which was still lower than the nor-
mal level at which they should be able to
demonstrate. No children could demon-
strate at the narrative developmental
Stage 4 abbreviated episode, which was
the normal level for early elementary
school children.

At the end of the 3™ month of the in-
tervention, the oral narrative development
of the children were improved, the number
of children who had narrative perfor-
mances at stage 1, descriptive level and
stage 2 action sequence were significantly
decreased (Cochran’s Q test abbreviated

Table 4.

episode, were increased x? (df) = 8.000(1),
p = 0.005; x? (df) = 5.000, p = 0.025 re-
spectively) whereas, the number of chil-
dren who had narrative performance at
stage 3 reaction sequence and stage 4 ab-
breviated episode were significantly in-
creased (Cochran’s Q test abbreviated
episode, were increased x2 (df) =
5.000(1), p = 0.025; x2 (df) = 8.000, p =
0.005 respectively).

Tables 6-7 show more details about
the child’s oral narrative development. As
can be seen in Table 6, the mean (range)
score of the children’s oral narrative devel-
opment stage increased from 1.68 (1 to 3)
at pre-intervention was increased to 3.00
(1 to 4) at 3 months after intervention. Ta-
ble 7 demonstrates the number of children
who changed their stage of oral narrative
development at each month after interven-
tion. At 15t month after intervention, oral
narrative development of 7 children had
changed to a better stage, while 15 chil-
dren remain had no change in their oral
narrative development. The result of Wil-
coxon signed ranks tests show that there
was significantly changed of oral narrative
development at the end of 15t month of in-
tervention (Z = -2.46, p = 0.014). Signifi-
cant changes in the children’s oral narra-
tive development also found at the end of
2" and 3 month of the intervention (Z = -
3.53, p<0.001 and Z = -4.09, p<0.001 re-
spectively). However, at the end of 3
month of the intervention, 2 children re-
main had no change in their oral narrative
development (Table 7).

Changes in children’s semantic development at pre- and post- intervention (n=22)

Subtest Pre-intervention Post-intervention 7 p® Effect
M (SD) M (SD) size
Picture vocabulary 22.8(7.1) 28.8 (3.3) -3.7 <0.001 0.9
Relational vocabulary 5.3 (4.1) 16.7 (5.7) -4.1 <0.001 22
Oral vocabulary 6.8 (3.9) 16.0 (4.4) -4.0 <0.001 2.2
Table 5.

Changes in children’s oral narrative by development stage at pre- and 3 months after intervention (22)

Narrative development

Pre-intervention

3 months after Cochran’s Q test

stage (S) n (%) intervention n (%) X2 (df) p

S1 Descriptive level 9 (40.9) 1(4.5) 8.000 (1) 0.005
S2 Action sequence 11 (50.0) 6 (27.3) 5.000 (1) 0.025
S3 Reaction sequence 2(9.1) 7 (31.8) 5.000 (1) 0.025
S4 Abbreviated episode 0(0.0) 8 (36.4) 8.000 (1) 0.005
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Table 6.

Change in magnitude of children’s oral narrative development stage at pre-and the end of each month during interven-
tion

Group n Mean Range
Pre-intervention 22 1.68 1t03
1 month after intervention 22 2.09 1to 4
2 months after intervention 22 2.68 1to 4
3 months after intervention 22 3.00 1to 4
Narrative development stage code: 1 = descriptive level; 2 = action sequence;
3 = action sequence; 4 = abbreviated episode
Table 7
Overall changes in children’s oral narrative development stage at pre- and the end of each month during intervention
Group n=22 Mean rank Sum of ranks zd p°
Pre-intervention- 1month after
Negative ranks 2 0 0.0 0.0 -2.46 0.014
Positive ranks ® 7 4.0 28.0
Ties °© 15
Pre-intervention- 2 months after
Negative ranks 0 0.0 0.0 -3.53 <0.001
Positive ranks 15 8.0 120.0
Ties 7
Pre-intervention- 3 months after
Negative ranks 0 0.0 0.0 -4.09 <0.001
Positive ranks 20 10.5 210.0
Ties 2

@= Children’s oral narrative development changed to a poorer stage
b = Children’s oral narrative development changed to a better stage
¢ = No change in children’s oral narrative development stage

4 = Based on negative ranks
¢ = Wilcoxon signed ranks test

Discussion

The findings of this study provide prelimi-
nary evidence that DIR/Floortime® model
intervention had a significant impact on
both the improvement of the children’s
functional emotional development as
measured by the Functional Emotional As-
sessment Scale (FEAS) and on the chil-
dren’s language abilities as measured by
semantic and narrative development. At
the end of the study, the children had sig-
nificantly improved (p<0.001) in 3 mile-
stones of FEAS, namely M1 Self-regula-
tion and interest in the world, M2 Forming
relationships, attachments, and engage-
ments, and M6 Building logical bridges be-
tween ideas and emotional thinking. The
effect size was large (1.6 to 2.6). The pos-
sible explanations were that most parents,
caregivers and teachers have high en-
gagement with DIR/Floortime® activities.
Monthly coaching also increased parents’
and caregivers’ awareness of the individ-
ual differences which enabled them to bet-
ter understand his/her child’s profile of
strengths and weaknesses. This con-
firmed the findings of previous studies (Pa-
jareya & Nopmaneejumruslers, 2011;
Praphatthanakunwong, et al., 2018; Reis,

Pereira, & Almeida, 2018; Sealy & Glov-
insky, 2016; Solomon et al., 2014;).

In this study, M5 Representation elab-
oration milestone of the children was not
significantly improved (p = 0.18) and the
effect size was low (0.1). The possible ex-
planation was that two parents have poor
socio-economic status and have to take
care more than one child. They have to
spent most of the times working to earn
money for supporting his/her families.
They have less time to play with his/her
children. For these 2 cases, the children’s
regular teacher and physical education
teacher volunteered to act as the chil-
dren’s parents and play with them at
school (average of 3.75 hours per week).
The less intense of intervention period
may cause the children cannot pass this
milestone.

The children semantic development
was also significantly improved (p<0.001).
The effect size in 3 semantic subtests was
large (0.9 to 2.2). Relational vocabulary
and Oral vocabulary (measured semantic
expression) had better improvement than
Picture vocabulary (measured semantic
comprehension) since at baseline the chil-
dren have less impairment in semantic
comprehension than semantic expression.
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This is quite understandable since seman-
tic comprehension is less complex than
semantic expression. Although sematic
comprehension of the children was only
mildly impaired, the DIR/Floortime® inter-
vention still had a large effect size (0.9) to
improve in this area. This considerable im-
provement in semantic and vocabulary
that occurred without very intensive inter-
vention indicated that a certain number of
children with LI were not really impaired
but needed a little help to bring out their
potential.

Another area that children had signif-
icantly improved was narrative develop-
ment both at each development stage after
completing the intervention (p<0.025) (Ta-
ble 5) and at the end of each month during
intervention (p<0.001) (Tables 6-7). Most
children (20/22) had of narrative develop-
ment changed to a better stage. Only 2
children had no changes in narrative de-
velopment stage. They were the same
cases of children who had poor improve-
ment in functional emotional development.

Most of the children in this study had
quite serious narrative development defi-
cits at the outset because a narrative task
required a rather complex set of under-
standing like the time sequence of events
and cause-effect that were interrelated in
some way. Both the teller and the listener
have to understand temporal and cause-
effect relationships. Accordingly,
DIR/Floortime® intervention was an effec-
tive tool to promote narrative language de-
velopment. In previous studies (Dionne &
Martini, 2011; Liao et al., 2014; Pajareya &
Nopmaneejumruslers, 2011; Praphat-
thanakunwong, et al., 2018; Reis, Pereira,
& Almeida, 2018) DIR/Floortime® found to
be effective to improve social communica-
tion of children with ASD. However, some
studies (Casenhiser, Shanker, & Stieben,
2011; Solomon et al., 2014) reported no
changes in the children language after im-
plementing DIR/Floortime® intervention.
This might be due to the fact that sometime
language impairments interpreted isolated
language impairment in the context of oth-
erwise normal development, whereas in
autism there are lot of impairments be-
neath the language problems; self-regula-
tion and intimation.

The DIR/Floortime® model provided
a clear structure for both evaluation and in-
tervention with children with special needs,

in this case children with impaired lan-
guage ability. Firstly, the model provided a
detailed developmental framework (M1-
M6), which could be used both as a guide-
line to evaluate the developmental status
of each child and as a guide to plan appro-
priate interventions to bring the child for-
ward along the developmental milestones.
Secondly, the individual differences em-
phasised in the model provided distinct un-
derstanding of each child’s specific disabil-
ities (such as sensory integration, visual-
spatial, and motor planning dysfunction).
The third aspect of this model, relationship
with others, also provided a clear guideline
to observe the child’s problem in this area,
which could lead to appropriate interven-
tions to improve the child’s ability to form
relationships with others.

The training and coaching provided
based on the DIR/Floortime® model ena-
bled the parents, primary caregivers and
teachers to understand each child’s prob-
lems and potential more easily and much
clearer. This understanding provided them
with newly-gained confidence and enthusi-
asm in working with each child. During the
programme, the parents/primary caregiv-
ers and teachers learned to wait, listen, en-
gage, and expand the children’s interac-
tion through specific techniques, such as
playful obstruction. They learned to en-
gage with their children, to respond when
the child-initiated interaction instead of ig-
noring, to expand the child’s interaction
and to challenge the child to solve emo-
tional and logical problems during play and
daily life. The parents and primary caregiv-
ers also learned to narrate their children’s
thoughts and actions and to provide oppor-
tunities for the children to understand their
emotions. They also helped the children
learn how to use language to express their
needs and emotions in various situations.
Furthermore, the DIR/Floortime® interven-
tion appeared to have a strong impact on
the relationship between parents, primary
caregivers and teachers and their children.
They began to recognise the importance of
playing with their children and tried to ar-
range activities to match each child’s indi-
vidual profile.

The parents’ behaviours changed no-
ticeably. They spent more time playing and
doing activities with their children, such as
helping with the assignments from school
and chores. Significantly, the
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parents/primary caregivers and their chil-
dren also decreased the amount of time
spent using/playing with their mobile
phones.

This study supports that the
DIR/Floortime® model for parents, primary
caregivers and regular classroom teacher
is effective. All the children’s language
abilities displayed improvement, which
were the picture vocabulary, relational vo-
cabulary and oral vocabulary as narrative
development also. The language skills
were improved, subsequently impacted
their academic learning in a positive way
(personal communication with the teach-
ers). The results confirmed previous stud-
ies that found the more parents or primary
caregivers interacted and played with their
child in varied contexts and usage, the
more the children showed positive lan-
guage and literacy outcomes (Barrueco,
Smith, & Stephens, 2015; Boshoff et al.,
2020; Pajareya, & Nopmaneejumruslers,
2011; Landry et al., 2012; Liao et al., 2014;
Praphatthanakunwong, et al., 2018; Reis,
Pereira, & Almeida, 2018). Bloom, 1998
also stated that the language and literacy
practiced in the home environment im-
pacted the school performance of children.
In addition, parental or primary caregiver
support and warmth are associated with
children’s language ability and literacy (Ar-
nold, Kupersmidt, Voegler-Lee, & Mar-
shall, 2012; Edwards, Sgeridon, &
Knoche, 2008). FEAS were increased in
M1 Self-regulation and interest in the
world, M2 Forming relationships, attach-
ments and M6 Building logical bridges be-
tween ideas and emotional thinking after
implementation the DIR/Floortime®model
for parents, primary caregivers and regular
classroom teacher. The results were pre-
sented that the relationships and attach-
ments between parents/ primary caregiv-
ers and regular classroom teachers and
the child more increased. A loving parent
or primary caregiver-child relationship that
provides positive affection, playfulness,
emotional and socio-behavioural support,
and rich verbal input during quality interac-
tions can expand and maintain a child’s in-
terests, serving as crucial factors that facil-
itate multiple aspects of the child’s learning
and influencing the child’s life at school as
well as academic learning (Arnold, Kuper-
smidt, Voegler-Lee, & Marshall, 2012;
Landry et al., 2012). Communication that
occurs in a naturalistic context, such as

during free play, book reading, mealtimes,
bath-time or leisure time, will enable a child
to generate expanded meanings and gain
a better understanding of their experi-
ences (thoughts, desires, and feelings in
various circumstances (Kaiser & Roberts,
2013; Poland & Chouinard, 2008). The
more children can elaborate their
thoughts, perceptions, feelings and needs,
the more they will be able to use both lin-
guistic and non-linguistic expressions to
strengthen their communication.

Strengths and Limitations

The design of the study involved parents,
primary caregivers and teachers in the
DIR/Floortime® intervention from the be-
ginning, which strengthened the interven-
tion in numerous ways. Firstly, it increased
the sense of ownership and belonging in
the programme. It became their work ra-
ther than the investigator's experiment.
Secondly, the intervention was integrated
into the children’s daily life, both at home
and school. This integrative intervention
proved to effectively influence the chil-
dren’s social interaction, adaptive behav-
iours and academic performance. During
the study period, there was no other inter-
vention in the study area. Therefore, the
results of this study are likely to be due to
the intervention alone.

This study involved four limitations:
first, this study used a quasi-experimental
design without control groups. This was
because it seemed unethical to recruit chil-
dren with LI, but offered no intervention or
only a basic intervention such as infor-
mation leaflets. Second, the amount of
time that parents, primary caregivers and
teachers spent doing DIR/Floortime® with
the children was self-reported by them.
Third, some confounding variables, such
as the child’s baseline developmental sta-
tus and the severity of symptoms that
could affect the response to the interven-
tion, could not be controlled. Fourth, this
study was conducted in a public elemen-
tary school in central Thailand. Thus, it
used a relatively small sample size. This
means is would be difficult to generalise
the results to other private elementary
schools in Thailand. However, this study
provides a way to remind educators to
change their tools when conducting
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assessments of children who have/may
have learning disorders.

Implications

The DIR/Floortime® model is a very effec-
tive tool for developing enhanced interac-
tions. It can be applied in both home and
school environments at the same time for
children with impaired language ability.
However, the Floortime® activities at
school need one-to-one child and teacher
interaction. This can increase the
teacher’s workload. Thus, it could be chal-
lenging to integrate this type of interven-
tion into the current Thai public elementary
school curriculum.

Presently, there is a shortage of
health professionals trained to help chil-
dren with special needs, especially those
children with learning disorders in Thai-
land. Therefore, the administrators in the
Thai Ministry of Public Health should coop-
erate with professionals in universities and
non-governmental organisations who have
expertise in this field to provide various lev-
els of DIR/Floortime® training courses for
health care providers, teachers, parents
and primary caregivers.

In this study, the DIR/ Floortime®
model was found to be effective for chil-
dren with LI. No adverse events were re-
ported. A recent review on the application
of the DIR/ Floortime® model in children
with autistic spectrum disorders also
showed it to be effective without any rec-
ord of adverse events and involving very
little coercive activity (Mercer, 2017). Ran-
domized control trial with sufficient sample
sizes and valid outcome measures should
be conducted in further study. Qualitative
research methods such as observation, in-
depth interview, and focus group discus-
sion should be combined used to explore
more details about parents’, caregivers’,
and teachers’, opinions on DIR/ Floor-
time® intervention and his/her satisfaction
with the developmental changes of the
children. Also, to illicit the reasons for chil-
dren with good and poor developmental
changes.

Conclusion

After implementing the intervention, the
participating children made significant im-
provements in their language abilities in

terms of semantic and narrative develop-
ment. Functional emotional development
in terms of self-regulation and interest in
the world, forming relationships, attach-
ments and engagements, and building log-
ical bridges between ideas and emotional
thinking was also increased. For further
study, randomised controlled trial studies
with a one-year follow-up after intervention
should be conducted to identify any long-
term effects of the DIR/Floortime® model
on improving a child’'s social interactions,
adaptive behaviours and academic perfor-
mance. A qualitative study should be con-
ducted with children’s parents, primary
caregivers, teachers and school adminis-
trators to elicit their perceptions concern-
ing the benefits, barriers, satisfaction lev-
els and feasibility of the sustained integra-
tion of the DIR/Floortime® model into the
Thai public elementary school curriculum.
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