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Abstract:
It is usual for individuals with autism spectrum disorder (ASD) to demonstrate deficits
in motor behavior. Participation in movement programs has been suggested to elicit
improvements in their motor competence (MC) level. The aim of the present study was
to examine the effect of a Greek traditional dance (GTD) program on the MC of 6-14-yearold children with ASD. The study design included eight participants (two girls, six boys),
who were randomly allocated into two equal-sized groups, group A (its members
participated only in the regular Physical Education lessons provided by their school) and
group B (its members additionally followed an 8-week GTD program of two 40-min
sessions per week). Children’s MC was assessed prior and immediately after the
completion of the GTD program by the Bruininks- Oseretsky Test of Motor Proficiency
(BOT-2 SF). Due to study’s small sample size and participants’ heterogenous ASD
characteristics, the results will be interpreted as outcomes of multiple single case studies.
Overall, it was observed that the MC of all participants was considerably poor; however,
members of group B made greater improvements in both the total BOT-2 point score and
most item raw scores compared to those of group A, with balance and body coordination
skills presenting the greater improvements. Even though the results of this study stress
the positive effect of GTD on the MC of children with ASD, future studies employing
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wider sample sizes and/or implementing longer programs are required to further confirm
its merit.
Keywords: intervention program, motor skills, motor proficiency, BOT-2
1. Introduction
Apart from common stereotypical behaviors that individuals with autism spectrum
disorder (ASD) face, such as unusual attachments to objects, obsessions, compulsions,
self-injurious behaviors, hand flapping, finger movements, rocking, twirling (Pan, Tsai,
& Chu, 2009; Newschaffer et al., 2007; Volkmar, Chawarska, & Klin, 2005), a considerable
large proportion of children with ASD exhibit motor deficits and/or impairments
compared to their typically developing peers (Gandotra et al., 2020; Gkotzia, Venetsanou,
& Kambas, 2017; Liu, Hamilton, Davis, & ElGarhy, 2014; Pan, 2014). Particularly, even
though children with ASD present differences in respect of the time they develop basic
motor skills and the quality of those skills (Green et al., 2009; Pan, 2014; Provost, Lopez,
& Heimerl, 2007), in the recent systematic review of Gandotra et al. (2020), it was shown
that for most of these children motor delays are apparent from the early developmental
stages and persist throughout the period of childhood. In this review, it was also revealed
that children with ASD face restrictions, especially when performing coordinated
movement patterns as well as tasks that require refined locomotor and object control
skills (Gandotra et al., 2020). Due to several motor challenges, they face and the distinct
difficulties in social interaction with their peers (Lai, Lombardo, Chakrabarti, & BaronCohen, 2013), children with ASD usually avoid participation in physical activity (PA) and
sport (Pan, 2008). Unfortunately, significant others in these children’ life usually neglect
the nurture of their motor development, even though the early onset and the severity of
their motor delays affect them, sometimes in a larger extent, than their
social/communication problems do (Harris, 2017; MacDonald, Lord, & Ulrich, 2014).
Interestingly, Physical Education (PE) (Imankhah, Khanzadeh, & Hasirchaman,
2018; Najafabadi et al., 2018) and other organized PA, such as swimming (FragalaPinkham, Haley, & O’Neil, 2011), horse riding (Wuang, Wang, Huang, & Su, 2010),
taekwondo (Kim et al., 2016), cycling (Shim, Newman, Haegela, & Varnado, 2019),
pilates (Saracoglu, & Sirinkan, 2016), therapeutic ice-skating (Casey, QuennevilleHimbeault, Normore, Davis, & Martell, 2015), table tennis (Pan et al., 2017), have been
found to have a positive influence on motor skills (mainly balance ones) and/or
parameters of physical fitness of children with ASD.
Attempting to support these children’ development, many decades ago,
researchers highlighted the beneficial effect of therapeutic dance programs on several
aspects of it, e.g., motor and/or psychosocial (Kalish-Weiss, 1982; Parteli, 1995).
Generally, programs based on movement and music are thought to be advantageous,
since they can be an enjoyable and, most importantly, an effective means of developing
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motor skills and coordination in children with ASD (Imankhah et al., 2018; Sanglakh
Goochan Atigh, Akbarfahimi, & Alizadeh Zarei, 2017).
Greek traditional dance (GTD), an activity employing rhythmic movements
accompanied by traditional music, has been suggested to contribute to the development
of children’ motor skills (Venetsanou, & Kambas, 2004). Since teaching methods utilized
in GTD can be simplified and adjusted according to individual needs, the implementation
of relative programs may be suitable and useful for children with ASD, too. However,
there is only one published study that has incorporated GTD in a program targeting this
specific population (Arzoglou et al., 2013) so far. Arzoglou et al. (2013) found that a
program based on GTD improved indices of neuromuscular coordination in children
with ASD. To our knowledge there is no study having examined the effect of GTD on
both fine and gross motor skills of children with ASD. Filling this gap in research, the
present study attempts to investigate the effectiveness of an 8-week GTD program on the
motor competence (MC) of children diagnosed with ASD. According to available
evidence, it was assumed that children’ MC will be at a considerably low level; however,
it will be positively affected by the delivery of the GTD program.
2. Material and Methods
2.1 Participants
Eight 6-14-year-old children diagnosed with ASD (2 girls and six boys) were recruited
from one Special education school located in the residential area of East Attica, Greece.
Apart from being diagnosed with this disorder, participants were not facing additional
health problems. According to study’s research design, they were randomly divided into
two groups: group A (n=4) and group B (n=4) group. Prior to data collection, participants’
parents or legal guardians were thoroughly informed about the purposes and procedures
of the research and they were asked to submit their written consent.
2.2 Measures
Participants’ MC was assessed by the short version of the second edition of BruininksOseretsky Test of Motor Proficiency (BOT-2 SF; Bruininks, & Bruininks, 2005), a test that
detects potential disorders in the performance of children’s fine and gross motor skills.
The BOT-2 SF is comprised of 14 items taken from the pool of the 53 items included in
the long form of the instrument. Participants’ performance in each item is recording in
raw scores, based on criteria such as time needed to complete the test, number of correct
repetitions, number of mistakes, etc. These scores are converted to point scores and
eventually all items’ point scores are summed up to provide the total BOT-2 point score,
which represents participants’ MC level. Although the instrument’s scoring system also
provides a standardized score based on age- and sex-specific norms, in this study only
total BOT-2 point score and items’ raw scores will be used to interpret the results (BOT-2
subscales, items and scoring are presented in Table 1). The psychometric properties of
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the instrument are sufficiently supported (Bruininks, & Bruininks, 2005; Lucas et al.,
2013). Before its use in Greek population, its validity and reliability were also examined
(Venetsanou, Voukias, Zavolas, Mitsios, & Kambas, 2016).
2.3 Procedure
Participants of group B, along with the intervention program, regularly attended the two
weekly PE lessons provided by their school curriculum, whereas those of group A
continued their usual exercise routine, which only included participation in PE. MC
measurements for both groups were conducted in two time points, before (premeasurement; October 2019) and after the completion of the GTD program (postmeasurement; December 2019) in school’s facilities during school’s regular timetable.
Each participant was assessed individually, during one session of approximately 20-30
minutes, by one trained examiner according to the guidelines provided in the BOT-2 SF
manual.
2.4 Greek Traditional Dance (GTD) program
The intervention program was 8-week long delivered at the frequency of two 40-min
sessions per week. It was based on the principle of individualized learning; therefore, it
was designed in line with the participants’ needs and characteristics (Arzoglou et al.,
2013; Wengrower, 2010) and implemented separately to each participant. The selection
of dances taught was based on their morphology and typology (Tyrovola, 2001); whereas,
the content of the program was informed by the combination of the imitative- and the
music/movement method (Mathe, Koutsouba, & Lykesas, 2008). As long as the first
method is concerned, the technique of mirroring was adopted, since it has been found to
be suitable for teaching dance to individuals with ASD (Hildebrandt, Koch, & Fuchs,
2016; Wengrower, 2010). For its application, the student is asked to position him/herself
right opposite to the teacher and try to replicate, as accurately as he/she can, every single
move the teacher performs, so to imitate the moving reflection of teacher’s idol to an
imaginary mirror. The music/movement approach, based on techniques such as
experimentation, exploration, observation, free movement, creativity, spontaneity, and
improvisation (Venetsanou, Donti, & Koutsouba, 2014), is considered a creative teaching
method commonly used in GTD programs (Lykesas, Dania, Koutsouba, Nikolaki, &
Tyrovola, 2017).
2.5 Data analysis
Total- and item- BOT-2 point scores were computed for all participants for both
measurements. Proportion of improvement (in %) for total BOT-2 point score and item
raw scores from pre- to post- measurement was also calculated. Nevertheless, due to both
the heterogeneity that children with ASD present (Lenroot & Yeung, 2013; Mottron &
Bzdok, 2020) and the small sample of the study, the results of the study will be interpreted
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as outcomes of multiple single case studies. In particular, the results will focus on
depicting participants’ MC level as well as observing group differences.
3. Results
Participants of group B attended all 16 sessions of the intervention program, showing
high fidelity to it. Though it was not a measurable parameter of this study, it was
observed that participation in the program was a very pleasant experience for children,
as they were constantly expressing their willingness and impatience to participate in
every session.
Total BOT-2 point score and item raw scores for pre- and post-measurement for
groups A and B are summarized in Table 1. According to pre-measurement scores
heterogeneity was observed among the study’s participants both (a) between groups;
lowest-highest score difference of 41 points, (b) within groups; lowest-highest score
difference of 39 and 29 points for groups B and A, respectively.
Pre-measurement total BOT-2 scores indicated that all participants presented a
considerable low MC level (range of 7-36 points). Overall, they scored very low in the
items of “Folding a paper”, “Dribbling a ball”, “Jumping in place”, “One leg stationary
hop”, “Knee push-ups”, and “Sit-ups”.
In reference to the comparison between pre- and post-measurements, it was
observed that three out of four participants of group A showed some improvement in
their total BOT-2 scores (ranging from 3%-22%); on the contrary, all four participants of
group B were improved, exhibiting a considerably large proportion of positive change in
their scores (ranging from 30%-80%). All four group B members raised their scores in
post- measurement for “Tapping feet and fingers” (range of 28%-100%) and “Standing
on a balance beam” (range of 42%-66%), whereas increasing post- measurement scores
were only observed for one member of the Group A for the first item (50%) and two
members for the latter one (range of 17%-21%). For “Copying a square”, “Walking
forward on a line” and “One leg stationary hop”, the majority (three out of four) group B
members scored higher after the application of the intervention (range of 25%-200%), but
none of group A did so. For “Jumping in place” item, half (two out of four) group B
members bettered their post-measurements scores (range of 33%-100%), but, similarly,
none of group A members did. Only for “Transferring pennies”, it was recorded that less
participants of group B compared to those of group A positively changed their scores
from pre- to post- measurement (two vs four); however, the proportion of improvement
for group B members was higher (group B: 33%-71%, group A: 12.5%-66%). For the rest
items, equal number of participants from each group made some improvement;
specifically, one of each group increased their post-measurement scores in “Dribbling a
ball” (group A: 25%, group B: 50%), “Knee push-ups (group A: 400%, group B: 200%) and
“Sit-ups” (group A: 25%, group B: 40%), and, similarly, two in “Copying a star” (group
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A: 33%-100%, group B: 50%-400%) and “Dropping and catching a ball” (group A: 33%33%, group B: 50%-100%).
Regarding group A, when participants’ pre-measurement score was “zero”, this
score remained as it was in post-measurement; therefore, no improvement was recorded
for these participants; in contrast, for group B, almost half of the pre-measurement “zero”
scores were positively changed after the application of the intervention program. In
“Drawing a line on a zig-zag path” and “Folding a paper”, none of the study’s
participants was improved; specifically, in the latter, all of them, regardless the group
they belonged to, failed to score in both measurements.
Table 1: Total BOT-2 point score and item raw scores
for pre- and post-measurement for groups A and B
BOT-2 SF
subscales/items
Fine manual control
Drawing a line on a
zigzag patha (0-21)
Folding a paper (0-12)
Copying a starb (0-5)
Copying a squareb (0-5)
Manual coordination
Transferring pennies
(0-20)
Dropping and catching
a ballb (0-5)
Dribbling a ball (0-10)
Body coordination
Jumping in place (0-5)
Tapping feet and
fingers (0-10)
Balance
Walking forward on a
line (0-6)
Standing on a balance
beam (0-10)
Strength and agility
One leg stationary hop
(0-50+)
Knee push-ups (0-36+)
Sit-ups (0-36+)
Total BOT-2 point score
(0-88 points)

Group A
Pre-measurement
Post-measurement
raw score
raw score
P1 P2 P3 P4 P1 P2 P3 P4

Group B
Pre-measurement
Post-measurement
raw score
raw score
P5 P6 P7 P8 P5 P6 P7 P8

9

21

3

10

6

21

2

8

5

0

21

5

3

0

21

3

0
1
0

0
0
0

0
3
4

0
3
3

0
2
0

0
0
0

0
3
4

0
4
4

0
3
0

0
4
5

0
0
0

0
2
0

0
3
1

0
4
5

0
3
4

0
3
1

5

3

8

10

8

5

9

12

6

9

5

7

8

8

3

12

0

1

3

3

0

1

4

4

0

1

0

2

0

2

1

2

0

3

6

4

0

3

5

5

0

1

0

0

0

2

0

0

0

0

5

0

0

0

5

0

1

3

0

0

1

4

0

1

2

0

10

4

3

0

10

3

7

6

0

4

9

10

4

8

1

3

6

4

1

3

4

2

4

4

2

2

5

5

2

4

1.1

2.3

4.6

2.3

0.8

1.5

5.4

2.8

4.5

4.2

3.7

1.5

7.2

6

5.3

2.5

0

2

28

4

0

1

16

0

2

5

0

0

6

8

0

1

0
0

0
2

1
4

1
3

0
0

0
1

4
5

0
1

4
5

0
10

0
3

0
0

3
7

2
9

0
0

0
0

9

10

48

29

11

11

47

30

22

36

7

15

31

47

15

24

Note: The eight participants of the study are referred as “P” with a corresponding number from 1-8. For
the 14 items, raw scores are listed (the range of each raw score is presented along with the name of the
corresponding item).
aNumber of errors; a lower score denotes higher performance.
bFor item’s point score the respective raw score is duplicated.
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Decreases in post-measurement scores were more often observed for group A
members; for both the total BOT-2 and ten item scores at least one group A member
presented a decreased respective score. Group B members obtained lower scores in postcompared to pre-measurement in four items (“Drawing a line on a zig-zag path” [two],
“Transferring pennies” [two], “Knee push-ups” [one] and “Sit ups” [one]). For three
items, (“Copying a star”, “Copying a square”, “Jumping in place”) none of the eight
participants’ scores decreased between the measurement points.
4. Discussion
The present study examined whether a dance program, informed by GTD, could have a
positive effect on the MC of children with ASD. Based on the results of the multiple single
subject design adopted in this study, it was observed that the general MC level of all
participants was considerably low; however, children who underwent the GTD program
showed greater improvement in their MC compared to their peers that did not participate
in it. Balance and body coordination skills were mostly affected by the program.
Starting with the assessment of participants’ MC, the very poor MC, implying the
presence of deficiencies in those children’s motor development, should be noted.
Specifically, all of them were mostly challenged performing tasks that require strength,
agility, and coordination; however, the most difficult task for them was to fold a paper,
showing their poor skills in fine manual control, too. In the study of Pan (2014), in which
the MC of 10–17-year-old children with ASD was assessed using the BOT-2, similarly low
scores were recorded (mean total BOT-2 score: 30 points, maximum score: 50 points).
Alike, in the more recent report of Pan at al. (2017), the study’s participants (9–11-yearold) received total BOT-2 scores between 40-50 points, further conforming the finding
that children with ASD face several motor challenges. The fact that our participants
demonstrated even lower MC level than those in the above reference studies could be
explained by the presence of younger children in our sample. Furthermore, it is likely the
heterogeneity of ASD characteristics between our participants and those in the other two
studies was essential. The finding that children with ASD present deficits in the
development of their motor skills is also supported by several relevant studies (Gkotzia
et al., 2017; Liu et al., 2014; Pan, 2014). Apart from reasons related to physiological
constrains derived from their condition, these deficits could be partially attributed to the
fact that significant others in these children’ life usually overlook that specific part of their
development (Gandotra et al., 2020). Given that the refined motor skills facilitate common
tasks performed in everyday life and they are related to children’ PA participation -at
least in typically developing peers- (Jaakola et al., 2019), the above acknowledgement
leads to the thought that the education of children with ASD should incorporate
systematic efforts (e.g., programs, interventions) to effectively nurture this important part
of their development.
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In reference to programs that may be useful in that direction, this study revealed
that the implementation of a personalized dance program informed by GTD was effective
in inducing improvements in all children’ MC, even though the very low initial MC level
of children did not allow for major modifications to occur. Nevertheless, the positive
change in children’s scores after the implementation of the intervention program should
be considered important, since it was considerably greater than this observed for children
who did not participated in the program. Specifically, for most participants, the influence
of the GTD program was more obvious mainly in tasks requiring balance and body
coordination. Improvement was less for some tasks that require manual coordination,
power, and agility, whereas it was least for most fine manual control tasks.
Acknowledging that the GTD program was not focused on all aspects of MC, the finding
that our participants were not equally improved in all tasks is understandable. Probably,
the impact of the program would be even wider if it was larger in duration and frequency.
However, overall, the program has some merit, considering both that considerable
improvements recorded, even in cases in which children presented the lowest possible
level (“zero” score) and also reductions in children’ scores after the implementation of
the program were rare. Apart from the above recorded elements, it seems that the
program was also successful in attracting children’ interest and enthusiasm, implying
that it may be advantageous in other ways, too.
Due to paucity of relevant studies, our findings could only be partially compared
with those of Arzoglou et al. (2013). In that study, a similar program (8-week long,
delivered three times per week) was implemented to 15-19-year-old children with ASD,
with the aim of examining its usefulness to contribute to the development of children’
neuromuscular coordination. Its results manifested that the respective program had a
positive influence in children’ general coordination level by inducing significant
improvements in all the skills that were measured through the following tasks: walking
backwards, jumping on one foot, jumping sideway (left and right), sideways movement
and repositioning. Even though the entire spectrum of fine and gross motor skills were
not assessed by these tasks, it is obvious that due to their participation in the intervention
program, children reinforced their ability to perform balance and other coordination
skills. Therefore, both the findings of the above study and ours feature the importance of
GTD to compromise potential delays in motor development of children with ASD.
In general terms, it seems that dance of various forms can be advantageous for
children of this population. In particular, the positive impact of the so-called “therapeutic
dance” on children’s with ASD motor and psychosocial development has been pointed
out by the findings of several case studies conducted during the past decades (KalishWeiss, 1982; Parteli, 1995). Although the programs that were implemented in these
studies had various durations and the children that were examined belonged to different
development stages (from 2.5 to 7 years), the value of these programs was indicative.
More recent studies having investigated the influence of 15-24-session music/movement
programs have similarly showed that children (from middle childhood to early
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adolescent) with ASD can be positively affected by the application of such programs,
mainly in relation to the development of their balance and certain coordination skills
(Imankhah et al., 2018; Sanglakh et al., 2017).
Interestingly, balance is referred as the main positive outcome in several other
studies concerning children with ASD (Casey et al., 2015; Kim et al., 2016; Saracoglu &
Sirinkan, 2016; Shim et al., 2019). In these studies, different-type movement programs of
15-36 sessions, e.g., therapeutic ice-skating (Casey et al., 2015), Taekwondo (Kim et al.,
2016), pilates (Saracoglu & Sirinkan, 2016), cycling (Shim et al., 2019), were implemented
in children 6-13 years old. In line with our findings, not only balance but also the general
MC level of children of similar age measured by the BOT, was improved after the
application of intervention programs informed by alternative PAs, such as horsing
(Wuang et al., 2010) and table tennis (Pan et al., 2017). Important changes in children’
motor skills and parameters of physical fitness were also observed in children with ASD
that participated in a 14-week swimming program (Fragala-Pinkham et al., 2011). The
large variety of programs utilized in the above studies proves that there are many
alternatives in supporting these children’ motor development; however, dance and
specifically GTD programs seem to be a feasible solution, since no demanding or
expensive equipment is needed for their delivery.
At this point, it should be noted that in some of the above studies longer
intervention programs were applied compared to ours (Casey et al., 2015; FragalaPinkham et al., 2011; Pan et al., 2017; Sanglakh et al., 2017; Saracoglu & Sirinkan, 2016;
Wuang et al., 2010). Even though considerable adjustments were made by our children
within the 8-week program adopted in the study, it cannot be ignored that the parameter
of time is very important for children with ASD, so probably the adjustments made
would have been even greater if a longer program had been applied.
Although this is the first study to offer some indication for the importance of Greek
traditional dance in fostering the MC level of children with ASD, it has several limitations
which should be considered when interpreting its results. First, only 14 children
displaying heterogeneity participated in the study. However, this limitation is common
for studies dealing with this population (Casey et al., 2015; Teixeira-Machado, 2015). In
addition, this was a multiple single case study; therefore, causal inference cannot be
suggested. Randomized control trials that will recruit larger sample sizes to examine even
longer relative programs are needed if the effect of GTD on the MC of children’s with
ASD is to be fully realized. Furthermore, the examination of this effect in relation to the
severity of ASD characteristics is of some value for designing advantageous personalized
interventions.
Due to the distinctively low MC level of children with ASD, the “exposure” of
these children to various programs and interventions targeting their motor development
is imperative. In line with the results of this study, GTD is a suitable, pleasant, and quite
effective activity to inform the content of such programs and interventions either as part
of the curriculum of special education schools or as organized PA in after school settings.
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Nevertheless, despite its potential to improve all sort of motor skills to some extent, it
seems that balance and body coordination skills are mostly affected by participating in
it. Therefore, for challenging the development of all aspects of their MC, children should
be encouraged to take part in a variety of movement programs.
5. Conclusion
The present study examined whether a dance program, informed by GTD, could have a
positive effect on the MC of children with ASD. Based on the results of the multiple single
subject design adopted in this study, it was observed that the general MC level of all
participants was considerably low; however, children who underwent the GTD program
showed greater improvement in their MC compared to their peers that did not participate
in it. Balance and body coordination skills were mostly affected by the program. Even
though the results of this study stress the positive effect of GTD on the MC of children
with ASD, future studies employing wider sample sizes and/or implementing longer
programs are required to further confirm its merit.
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