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Introduction: The study aimed to investigate whether the classroom behaviour and task performance of learners with Down syndrome

improved with the use of a stability ball as a classroom chair.

behaviours in relation to their in-seat and on-task performance.

ABSTRACT

Method: A single-subject withdrawal design was utilised. There were three participants, aged ten to twelve, with Down syndrome in a
special education classroom. Five phases of three weeks each were implemented alternately. Two phases incorporated usual classroom
chairs and the other three phases made use of stability balls as chairs. Momentary time sampling was used to record learners’ classroom

Results: A substantial positive change was found in the learners’ on-task performance when seated on stability balls instead of chairs.
Results differed across participants; with some demonstrating a definite difference in the usual daily average on-task performance, while

others showed steadier patterns of on-task behaviour in comparison with their usual fluctuating levels of attention.
Conclusion: Stability ball seating is a non-invasive intervention strategy that can be effectively utilised in classrooms and occupational
therapy clinical settings, to improve on-task behaviour in learners with Down syndrome.

Key words: Dynamic seating, Down syndrome, attention, in-seat behaviour, on-task behaviour

INTRODUCTION

Attention difficulty and related disruptive behaviours in the class-
room' are frequently experienced by educators in mainstream
and special education classes alike. There are limited non-phar-
macological management strategies that can be implemented in
these settings. Disruptive behaviours are mostly associated with
Attention Deficit Hyperactivity Disorder (ADHD). However, they
are also evident in children with Down syndrome (DS) and other
diagnoses?*.

Down syndrome, first described in 1866, manifests as learning
difficulties, cognitive impairment and specific physical characteris-
tics®. Children with DS present with generalised low muscle tone
and an unstable postural control, which together results in poorly-
developed motor function®. There is general consensus that learners
with DS are more prone to attention deficits than their peers®.

Adapting classroom environments may be an effective non-
pharmacological strategy to address problematic classroom behav-
iours”'*. Since 2003, researchers have investigated whether using
stability balls instead of usual chairs in classrooms can enhance learn-
ers’ attention’', by minimising disruptive behaviours. The evidence
base on dynamic seating has been consistently growing. Researchers
in the field, of whom the majority have been occupational thera-
pists &'""1317 have proposed it as a pragmatic classroom strategy
to use with all learners experiencing attention difficulties. Existing
research has been conducted in mainstream, inclusive and special
education classrooms, mostly in urban areas of the United States
of America (USA). To date, research has focused mainly on learn-
ers with ADHD?'2'¢ and Autism Spectrum Disorder (ASD)*'*!7.
Current research indicates positive results, with suggestions that
future research investigates the long-term'"'¢ effect of dynamic
seating on learners’ behaviours in classrooms.

Various dynamic seating options are available, including stabil-
ity balls, standing desks, rocking chairs and inflatable cushions.
Most studies have focused on stability balls, with limited studies
investigating other options. Stability balls'®'' are also referred to
as therapy balls®?, Swiss balls'®, or exercise balls'3. These inflatable
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rubber balls, ranging in size from 35cm to 120cm, are used in vari-
ous settings, e.g. gymnasiums, Pilates classes, occupational therapy
and physiotherapy practices, offices, and for different purposes, e.g.
creating balance challenges, performing strengthening exercises, or
improving sitting posture'®.

Optimal Stimulation Theory (OST) and Sensory Integration (SI)
are two main schools of thought found to explain the effects of
dynamic seating on behaviour. They agree that sensory information
can influence behaviour and attention'®?, and that sensory seeking
behaviours are more often seen in learners with ADHD?' %2, The
theories differ in that OST assumes that all learners will benefit from
the addition of a novel element'?, while Sl theorists propose that
the efficacy of a dynamic seating strategy depends on the learner’s
particular sensory processing profile'3. Another fundamental differ-
ence is the classification of environmental stimulation; on whether
certain inputs hinder or support attention. For example, background
noise may be considered a distraction in an Sl framework, but OST
researchers consider this type of auditory input as promoting posi-
tive classroom behaviours?®?. OST takes the view that learners
with attention difficulties will react to non-stimulating environments
in similar and equal ways than typically developing learners would
react to overstimulating environments?'.

Movement integration (Ml) is a third interpretation of the
benefits of dynamic seating?, but this is conceptualised more as an
intervention than a theoretical construct. It makes the assumption
that movement has educational benefits*® and as such should form
an integral and essential part of a learner’s school day.

Movement is key to a learner’s academic potential and perfor-
mance®*, and so, to a large extent, the success of a dynamic seating
strategy is determined by how much movement it instigates and al-
lows. These do not only have to be large, noticeable movements??’.
Sitting on a stability ball requires adequate neural feedback to detect
the balance requirements, activation of the core muscles, alertness,
and responsiveness to changing balance demands'’. It also allows
the learner opportunities for movements such as gentle bouncing
or rocking. Moreover, the inherent balance demand of a therapy
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ball means that the learner normally should use at least one limb'”
in a supportive manner. The muscle activation required to maintain
the upright posture when seated on the ball, assists the learner
in remaining receptive to environmental inputs and reaching an
optimal state of arousal®?. In this way, on-task performance is
improved, and disruptive behaviours are minimised'2.

In-seat and on-task performance are the most commonly used
variables to record the effectiveness of dynamic seating’'""'>!*. Data
collection is through behaviour recording while observing activity,
and is used to determine the regularity and frequency of a specific
behaviour®®?, Participants are observed for a pre-determined time
segment, e.g. 20 minutes, and the time segments are broken up
into smaller intervals, e.g. 10 seconds. Each individual participant’s
percentages per session are then presented in a linear graph for
visual analysis. There was no evidence that any previous studies
have done statistical analyses on this data set. Only two studies
published in 2012'* and 2015'" respectively, explored alternative
seating using randomised controlled trials (RCT). These studies
utilised computerised data collection in order to obtain measures
of effect that were not reliant on the opinion of an observer.

Single-subject (SS) withdrawal designs or time-series designs are
typically the design of choice in special education research pertain-
ing to dynamic seating®'’. In this design, the participant serves as
their own control”, and data is recorded and reported for each
individual participant during different phases where an intervention
is alternately applied and withdrawn. This use of different phases
is an integral part of SS research® in order to determine baseline
behaviour and compare it to experimental phases. The use of two
experimental and two control phases helps to strengthen the as-
sociation between variables??'.

Three studies®'°, conducted in USA, used withdrawal design to
explore the difference in time learners spent in their seats when
seated on stability balls rather than classroom chairs. Visual analysis
of all three studies revealed that learners spent a noticeably larger
percentage of the time in-seat during ball phases. Researchers also
noted decreases in disruptive and oppositional behaviour for some
of the participants. All three®'° concluded that sitting on a ball could
positively affect learners’ classroom behaviours. A fourth study,
conducted with six male learners with ASD at a public school in Los
Angeles, reported mixed results'® of the stability balls on the learn-
ers’ in-seat behaviour. The researchers concluded that the effect
of stability ball seats was related to sensory processing patterns.
A more pronounced effect was seen in learners with vestibular-
proprioceptive seeking behaviours.

Of the three studies investigating on-task performance, two
found that seating learners on balls had a positive effect”'® on the
amount of time learners spent on-task. Schilling et al’, observed
four learners with ASD. Visual analysis of the individual graphs
illustrated substantial improvement® in each participant’s on-task
behaviour. On-task performance immediately declined upon with-
drawal, strengthening the association between the intervention
and the observed behaviours. Fedewa and Erwin'®, combined the
observational data from eight participants measured over twelve
weeks, and found a substantial and cumulative increase, from 10%
in the first week to 80% in the last week, in the group’s average
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on-task performance. In contrast, Bagatell et al'**® stated “the
use of the therapy ball chair did not positively affect engagement”
It is possible that use of a stability ring in this study changed the
fundamental properties of ball seating that usually elicit the observed
phenomenon.

Without exception, researchers conducting SS research in the
field of dynamic seating recommended replication of studies be-
cause the sample sizes were small and could not be generalised to
the general population. There were no available studies on dynamic
seating with learners in South Africa, or with any learners with DS.

The aim of this study was to examine the short- and long-term
impact of stability ball seating on classroom behaviours in learners
with DS in South Africa.

METHOD

Research design

A quantitative, quasi-experimental study using a SS withdrawal
design in the natural classroom setting was utilised. Participants
received the intervention in an A-B-A-B-C design®. A diagrammatic
representation of the process followed is presented indicating the
relevant seating conditions for each phase. See Figure | above.

A indicates the baseline and withdrawal phases where learners
were seated on chairs; B indicates the first and second intervention
phases where learners were seated on balls. A novelty period fol-
lowed the baseline data collection to allow the learners’ habituation
to the balls and eliminate the recording of any novelty effects during
the first intervention phase. Follow-up (C) was completed during
the third term of the school year in which the study took place to
determine whether the effect of the balls on classroom attention,
if any, persisted beyond the initial phases.

Study population
The study population comprised learners with DS attending Learn-
ers with Special Educational Needs (LSEN) unit in the Western
Cape of South Africa.

Sampling

Convenience sampling was used to select the LSEN unit at a main-
stream school in Malmesbury, a small town about 70km from Cape
Town. The unit accommodates twelve learners with a variety of
diagnoses, including DS, hearing impairment, ASD, cognitive impair-
ment, and cerebral palsy. The three learners with DS in the LSEN unit
participated in the study following receipt of informed consent from
the three families. These three learners were aged ten to twelve years.

The inclusion criteria were: diagnosis of DS, regular attendance
of LSEN unit as specified by Western Cape Education Department
(WCED) regulations. Exclusion criteria were: learners with balance/
equilibrium issues, postural control deficits placing them at high risk
of falling or additional diagnoses such as ASD or CP.

All three learners with DS met the inclusion criteria and
consented to participating in the study. Parents also consented
and completed the required questionnaires. Participants were
all mixed-race and from similar lower-middle income areas, but
differed widely in co-morbid diagnoses, level of function and skill.
All three learners had joined the LSEN unit in the year they were
due to start grade |.
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s
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Data collection

Direct classroom observation commenced the second week of the
first school term and the first four phases were completed by the
end of the second term. The learners continued to sit on balls upon
completion of phase B,, and follow-up commenced during the third
term. All phases lasted three weeks each, except for the novelty
phase, which lasted two weeks. The follow-up phase could not be
conducted at the very end of the school year, as the WCED prohibits
research in schools during the fourth term due to examinations.

Data collection included (1) a questionnaire for parents, and (2)
direct observation of participants in their classroom.

Questionnaire for parents

Parents of each learner completed a questionnaire detailing the
learner’s medical, socio-emotional and behavioural information,
as well as current occupational performance at home, at school
and in the community. This provided background information of
the participants’ contexts.

Direct classroom observation

Monday to Thursday mornings from 8:30 — 9:15 was the dedicated
time where the learners were simultaneously engaged in desktop
activities. This proved to be the most suitable time for observation
of the participants. The participants sat on the stability balls for
the entire 45-minute time period, and data were recorded twice
weekly during the middle 30-minutes to allow for late start and
early completion®®.

The following classroom behaviours were established as de-
pendent variables to be measured during direct observation, with
definitions adapted for this study®?'733: In-seat (chair/ball), Out-
of-seat, On-task and Off-task.

Frequent, repetitive measurements®* across all phases of a SS
withdrawal design are essential. Ten-second interval recording
was selected for this study. This is because it is described as more
sensitive and reliable than continuous recording®.

Learners remained at their usual place at their tables, regardless
of whether they were seated on chairs or balls. The researcher
used a stopwatch to look up at a participant every ten seconds. The
behaviour observed at that exact moment was coded on the form
as in-seat (x) or out-of-seat (0), and as on-task (x) or off-task (o).

The order in which participants were observed was pre-
determined and randomised to ensure an equal chance of being
observed during the beginning, middle and later stages of each
session across phases.

Data management

Data forms were labelled with pseudonyms and the data collection
date. The calculated percentages of in-seat and on-task behaviours
for each session were captured on an Excel spreadsheet.

Results from SS studies are usually visually analysed®'. The
data were converted into graphs to provide a visual representa-
tion of classroom behaviours. Each phase was represented in two
graphs, illustrating in-seat and on-task behaviours separately. The
five graphs for each behavioural variable were placed linearly for
visual inspection.

Data analysis

Linear graphical representations were inspected for changes in vari-
ability2, level*?, latency® 3! and trends® to contrast the behaviours
seen when seated on stability balls versus chairs. This contrast allows
analysis of the intervention’s effect on behaviour.

Internal validity
Graphs were stringently analysed to avoid a demonstration of
non-effect. The influence of any external variables were carefully
considered upon analysis, especially with regards to latency**3' and
pre-existing trends®? observable during baseline.

Replication of phases is of key importance to enhance internal
validity of SS research?. Data from SS studies should show at least
three demonstrations of effect during intervention to be considered
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as evidence of effect®. The use of five phases in an ABABC design
in this study would be adequate in attaining this requirement.

Reliability

The user was familiar with the application of the data-collection
form as it was implemented in occupational therapy practice. The
resultant expertise in using the form negated the need for a pilot
study. Definitions of dependent variables were clarified to include
all possible behaviours and thus allow the researcher to make in-
stantaneous decisions on how to code observed behaviours. The
first author was the only observer and rater during this study, thus
inter-rater reliability was not established for this study.

Ethics

Ethics approval was obtained from the Human Research Ethical
Committee (HREC) at Stellenbosch University (S13/11/228). Per-
mission to approach the learners was also granted from the WCED.

RESULTS

No objections were encountered upon the introduction or removal
of the stability balls during the different phases, and all three partici-
pants completed the five phases of the ABABC design in entirety.
No learners withdrew from the study. Participant | was | | years
old, Participant 2 aged |2 years, and Participant 3 was ten years
old at the time of the study.

In-Seat performance

Allowances could not be made for the time learners had to spend
out-of-seat to retrieve tasks during their perceptual-motor time
slots. The obtained data sets on in-seat and out-of-seat behaviours
were therefore not meaningful, as they included instances of out-of-
seat behaviours that were actually on-task. Therefore, this variable
was not included in the analysis.

On-task performance: Participant |

Depending on the phase of the study, Participant | required occa-
sional verbal cues from his educator to remind him whether to sit
on a stability ball or a chair. The dotted lines in Figure 2 (see page
23) indicate Participant I’s mean on-task performance for each

phase in its entirety. The phase averages for the respective sessions
were 69%, 99%, 75%, 88% and 90%.

Changes in variability

A distinct change was seen in the variability of data following the
introduction of stability balls during the second phase (B,). The close
proximity of data points suggested increased stability and steadiness
of on-task performance whilst seated on a ball. Subsequent with-
drawal of the intervention during the third phase (A,) exemplified
a return to day-to-day variability in on-task performance. On-task
performance showed a recurrent levelling in variability upon the
second introduction of balls (B,). However, this change in variability
was not as pronounced as during the first intervention.

The follow-up (C) phase illustrated data with variability that
was similar to the second intervention phase, with all scores falling
between 80% and 100%. A particularly low percentage on-task
performance was seen during the fifth session of the follow-up
phase. Normal seating arrangements were not adhered to during
this session, as the learners at Participant |’s table were joined by
an | I-year old learner with cerebral palsy. This learner was usually
seated in her buggy at a different table with one other learner to
minimise distractions from the other learners. This was because
she was known to be restless and uncooperative during perceptual-
motor sessions.

Changes in level

The changes evident in the level of data for each phase suggest a
change in the mean percentage of on-task performance depending
on whether Participant | was seated on a chair or stability ball. The
calculated means of on-task performance indicate an escalation of
average on-task performance during each intervention phase, and a
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No particular reason was
noted for Participant |’s atypi-
cally highest chair conditions’
score of 96%.

On-task performance:
Participant 2

Participant 2 expressed plea-
sure at receiving a pink ball, and
always gave full cooperation
when requested to sit on the
ball during intervention phases.
Her on-task performance data
and phase averages are graphi-
cally illustrated in Figure 3 (see
page 24).
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Changes in variability
Similarly to Participant I, the
on-task data from Partici-
pant 2’s observations showed
changes in the variability of data
across the phases: stabilisation
when seated on a ball, and
increased irregularity when
seated on a chair. As shown in
Figure 3 (page24).
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Figure 2: Participant I’s on-task performance per session

reduction during each withdrawal phase. Although the mean on-task
performance was somewhat lower during the second intervention
and follow-up phases, it remained consistently higher than baseline
scores. Performance percentage remained higher than baseline on
withdrawal, suggesting a residual effect.

Trends

Upward or downward trends were not observable in the distri-
bution of data, neither per phase nor throughout the entire data
collection period.

Other comparisons

The possible influence of the intervention on classroom behav-
iour was further explored by tallying results from the two chair
(A, and A)) and the three ball (B , B, and C) phases into com-
bined scores for each respective seating condition, as displayed
in Table | below.

The ball phase’s mode score suggests that Participant | could
typically sustain his attention for the full observation session while
seated on a stability ball. This positive effect was supported by
the higher mean and median scores during stability ball seating.
Participant |’s highest scores were similar during ball and chair
phases, but there was a 28% difference between the lowest scores
in each phase. This suggests that even on days when Participant
I’s attention was poor, his on-task behaviour was typically better
while seated on a ball.

Changes in level
Participant 2’s mean on-task
performance increased by 14% from the first (A)) to the second
(B,) phase. The phase average lines were consistently higher
during the ball phases, indicating an improved usual on-task
performance during the intervention (B, and B,) phases. The
graphs also showed a decline in mean on-task performance upon
return to baseline.

Trends

No simple linear trends were observable in the distribution of data
per phase. The mean on-task percentage decreased with subse-
quent intervention phases, from 98% to 95% to 94%. However,
Participant 2 and Participant | were always seated at the same table.
Therefore, she also experienced the same level of distraction dur-
ing the fifth observation session of the follow-up phase, when the
learner with cerebral palsy joined their table. The much lower score
of 81% on-task for that particular session subsequently reduced
her mean on-task performance score for the phase. The effect
of the ball seemed to lessen over time as the learner habituated.
However, an inference could not be accurately made in terms of
the effect of the ball on the learner due to the variable properties
of another learner joining the table.

Other comparisons

The contrast of the mean, median and mode scores in Table |
below indicated overall improved on-task behaviour while seated
on a ball.

Table I: Comparison of mean, median, mode, upper and lower scores

PARTICIPANT I PARTICIPANT 2 PARTICIPANT 3
CHAIR BALL CHAIR BALL CHAIR BALL
CONDITIONS CONDITIONS CONDITIONS CONDITIONS CONDITIONS CONDITIONS
MEAN 72 92 83 96 62 87
MEDIAN 73 92 84 96 6l 89
MODE 55 100 83 100 48 89
HIGHEST SCORE 96 100 96 100 85 98
LOWEST SCORE 55 83 59 8l 26 67
23
U
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Changes in Variability
Participant 3’s data continued
to fluctuate throughout all the
phases, indicating that the ball
did not have a stabilising effect
on his on-task performance.
Although less variability was
found during the initial inter-
vention phase (B,), this effect
tapered in subsequent inter-
vention phases, especially in
follow-up. The high level of
variability was in keeping with
the collateral information from
parents and educators indicat-
ing that Participant 3 did not
always give full cooperation
during task time in class, often
choosing to leave his task in
preference of a toy.
Interestingly, the learner
who changed seats and caused
a drop in on-task performance
for Participant | and Participant
2, was usually seated at a table
with Participant 3. Participant
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Figure 3: Participant 2’s on-task performance per session

3 had a high 91% on-task per-
formance score for this session,
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when not seated with this par-
ticular learner.

Changes in Level

| & Despite continued variability,
a definite positive change in
level could be seen during all
the intervention phases. The
dotted lines in Figure 4 (on
the left) clearly show higher
and lower averages of on-task
performance depending on the
seating conditions.

i

Trends

No visible trends were apparent
during the individual phases.
However, the effect of the ball
on variability of on-task behav-
iour lessened over time. This is
represented by the difference
between Participant 3’s highest
and lowest scores from the first
intervention phase to the last.
Whilst the differences between
on-task performance of the
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Figure 4: Participant 3’s on-task performance per session

On-task performance: Participant 3
Participant 3 occasionally forgot that he had to sit on the ball during
perceptual-motor time. The educator would remind him that they
were currently sitting on balls when she saw that he was on a chair.
Attention was drawn to Participant | and Participant 2 on the balls
as a visual cue. A verbal request that he exchange his chair for his
ball resulted in him willingly doing so. Figure 4 above graphically
represents Participant 3’s on-task performance and phase averages.
Participant 3’s phase averages indicate a typically lower baseline
than the other two participants. However, during the intervention
phases, he performed similarly to Participant | and Participant 2 by
maintaining a phase mean of above 80% in all ball phases.
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first and second intervention
phases were comparable, the
difference between on-task performance for his best day and his
worst day was close to double during the follow-up phase. Similar
trends were not noted in the other two participants, as seen in
Table Il below.

Table ll: Difference in Participant 3’s upper and lower
scores during intervention phases

Bl B2 (o

HIGHEST ON-TASK % 96 89 98

LOWEST ON-TASK % 8l 77 67

DIFFERENCE 15 12 31
i _...
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Other comparisons

Participant 3’s mean and median scores show that on-task behaviour
was consistently improved during ball phases. Like Participant 2,
Participant 3’s lowest score during any ball phase was also higher
than the lowest score he achieved during any chair phase, although
the difference in his scores was more pronounced.

The mode of 89% during ball conditions was achieved only
three times during the intervention phases and was therefore not
considered an accurate reflection of typical behaviour. Instead,
the highest and lowest scores under different conditions were
considered for evidence of effect. A higher range of scores was
achieved during ball conditions (67% — 98%) than chair conditions
(26% — 85%); and the lowest ball score (67%) was closer to the
highest chair score (85%) than to the lowest chair score (26%).
These observations confirmed that the intervention had a positive
effect on Participant 3’s on-task behaviour.

Latency periods

No periods of latency were observable after introduction or with-
drawal of the intervention; all positive and negative effects were
immediate for all three participants.

Incidental Findings

After data collection, the educator reported that she had purpose-
fully not corrected learners’ seated posture during the ball phases as
she did not want to interfere with the research process. However,
during the chair phases she continued to give customary verbal
and tactile reminders to learners to maintain good seated posture.
Despite the lack of postural reminders during intervention phases,
ball seating still improved classroom behaviours.

DISCUSSION AND IMPLICATIONS OF THE
RESEARCH

This study addressed recommendations and questions from previ-
ous research regarding systematic replication with different popula-
tions to enlarge the evidence base, and long-term effects of using
stability seating. It was the first study in the field done with learners
with DS, and the first of its kind in South Africa.

Results from this study are in agreement with other litera-
ture in the field in several ways: the intervention was positively
received®'® by learners and educators; stability ball seating had
a positive influence on learners’ engagement-on-task®'®'* in the
short-term; and greater benefit was seen in the participant with
the lower baseline'°.

Similarly to related research'"%, this study considered move-
ment to be the key aspect in changing learners’ behaviour, making
it an ideal Ml strategy to introduce in special education classrooms.
The concept of adding movement elements to enhance atten-
tional ability'? was consistent with Zentall’'s Optimal Stimulation
theory?22,

Visual analysis of the in-seat linear graphs led to the conclusion
that any changes in variability, level, trend and latency were arbitrary
and incidental, due to the inherent requirements of the perceptual-
motor session where learners had to get up to collect and store
activities. Similar situations were encountered in other studies®’.

Improvements seen during the intervention were not consistent
across participants. In keeping with previous research'?, learners
with lower baselines benefitted more from stability ball seating.
It was also noteworthy that the first intervention phase appeared
to have the most prominent effect for each of the participants.
While the latter intervention phases still exhibited an immediate
and substantial improvement to behaviour, the effects were less
pronounced. These particular effects were not reported in previ-
ous research®’. In fact, some other studies noted a consistent,
cumulative increase in positive classroom behaviours throughout
the study period'®. However, all of these studies®!'' recommended
follow-up over longer terms to further explore habituation and
cumulative effects.
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Classroom seating considerations
The classroom seating plan is a confounding factor, as clearly shown
during the fifth session in the follow-up phase, where a disrup-
tive learner moved from Participant 3’s table to Participant 2 and
Participant |’s table. Inclusive education® requires that learners
receive every possible support and adaptation so that they may
learn optimally. Moving this disruptive learner to a table of her own
would not only improve Participant 3’s attention, but most likely
also her own as she will have less opportunity for off-task behaviour.
The intervention occurred during the morning perceptual-mo-
tor session. Further investigation is needed to determine whether a
stability ball seat would have similar effects on classroom behaviour
during other times, e.g. during interactive whiteboard activities,
story time, or later during the school day.

Residual effect

This study did not utilise washout phases to eliminate residual effects
upon return to baseline. While this addition may have strengthened
the association between variables, it undermines the objective of
establishing the effect of stability balls when used as a permanent
or semi-permanent classroom seating strategy. Any residual effects
were considered a further advantage of the stability ball strategy, as
it was beneficial to the learners even when not in use.

Graphical data from previous research in the field®'®'* con-
sistently demonstrated a conspicuous and immediate decline in
performance upon withdrawal of the intervention. The drop in
performance upon withdrawal of the intervention not only suggests
that there is no residual effect, but also strengthens the probability
that the change noted in behaviour is a direct result of the interven-
tion. Results from the current study confirmed that removal of the
ball resulted in immediate decline of on-task performance®'''4.

Optimal state of arousal

The belief is widely held by educators and parents alike that when
learners are not fidgeting or moving, they must be maintaining
sufficient attention levels. In previous studies, educators reported
that learners appeared to be moving more®'° while sitting on the
stability balls, and the same was true for the current study. Yet
results consistently indicated positive results on attention-to-task.
The research base thus challenges the traditional notion that mov-
ing while working will distract a learner. All persons working with
learners, especially learners with attention difficulties, should be
encouraging movement. The study therefore provides evidence of
the benefit of movement and dynamic seating in schools.

Rigour

The use of five phases in this study design resulted in four demon-
strations of effect namely; all three participants showed an immedi-
ate improvement during the first intervention phase, participants’
on-task performance decreased noticeably as soon as they went
back to sitting on chairs, improvement was again seen when the
intervention was introduced for the second time, and lastly dur-
ing the follow-up phase. The addition of a follow-up phase in this
study also began to provide evidence of long-term effectiveness®
and habituation'®.

The study could have been strengthened by an independent
observer and coder who was blinded to the study hypothesis. Reli-
ability assessment of the data collection form would further have
strengthened the study.

Educators may have influenced the findings through their atypi-
cal behaviour of not providing verbal reminders to the learners to
correct seated posture. It seems unlikely that the lack of reminders
may have improved learners’ performance, but it is possible that
the effect size was smaller than it would have been if educators
had carried out their reminders as usual.

Implications for practice

Stability ball seating offers an evidence-based option to address
problematic classroom behaviours before referral to a medical
specialist and pharmacological intervention is considered. The
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strategy is also useful for occupational therapists in clinical practice.
Occupational therapists typically use movement before and during
activities to maintain arousal levels, and the ball offers another op-
tion for continued movement inputs. If the learner is at an optimal
state of arousal throughout the therapy session, he/she will reap
maximum benefit from the other therapeutic techniques.

This is the only South African study on ball seating to date. The
participants enjoyed the stability balls and were happy to use them
for chairs instead of toys, but the assumption cannot be made that
the same will be true in isiXhosa, seSotho or isiZulu communities.
Replication of the research in other South African communities is
indicated.

CONCLUSION

Dynamic ball seating positively impacted the on-task behaviour of
learners with DS in an LSEN classroom. Improvements in behaviour
were evident for all three participants of this study when sitting on
stability balls rather than traditional classroom chairs.

Stability ball seating is an ideal mechanism for movement in-
tegration in special education classrooms. Rocking, bouncing, or
moving in any safe manner should not be discouraged, as it allows
for self-regulation. Different dynamic seating practices (e.g. time
spent on the ball, time of day, long-term use) need to be trialled in
order to establish ideal protocols.

Seating on stability balls can also be used by therapists in clinical
settings to improve on-task behavior and maintain arousal levels by
providing continued movement input.

All participants and educators had positive attitudes towards
stability ball seating in the classroom in this community. Social
validity in other South African cultures and settings has not yet
been established.
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