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ABSTRACT

This exploratory study investigated the frequency of occurrence of gross motor behaviors by nine children with
cerebral palsy (CP) participating in an 11-month conductive education (CE) program and the attainment of their
gross motor objectives. The intervention team determined gross motor objectives for each child. Activities to
achieve those objectives were fully integrated into the child’s daily routines. Interval by interval recording was
used to observe eight stability, seven mobility, and six transfer behaviors during four school days for each
child. The interrater reliability using a kappa statistic was 0.73-0.93 for the observed behaviors. An inde-
pendent evaluator determined that the children achieved 83% of their gross motor objectives for the first term
and 89% for the second term of the year. Of the objectives initially not achieved, three related to stair climbing,
an activity not observed being practiced. Stability behaviors, mainly sitting, occurred at substantially higher
rates than all mobility and transfer behaviors. All stability and transfer objectives that were practiced were
achieved. The children spent the majority of their day in sitting. While the children achieved the majority of their
motor objectives, the limited active mobility seen in this and other preschools warrants further investigation.

INTRODUCTION

The need to practice a motor skill to acquire and develop
fluency in performing that skill has “face validity” and is
certainly accepted in the fields of musical performance
and athletics. Adolph and colleagues (Adolph and
Berger, 2006; Adolph, Vereijken, and Denny, 1998) have
documented that infants without disabilities practice
their gross motor skills with great variety and intensity.
They found that the duration of experience in belly
crawling predicts proficiency in creeping on hand-knees
(Adolph, Vereijken, and Denny, 1998) and that early
walkers walk more than 29 football fields per day
(Adolph and Berger, 2006). Practice of a motor skill is
also important in the provision of interventions for chil-
dren with disabilities (Valvano, 2005). Recent research
on the use of constraint-induced therapy (Charles and
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Gordon, 2005; Deluca, Echols, Lawn, and Ramey,
2006) and partial body weight-supported treadmill
training (LaForme Fiss and Effgen, 2006; Ulrich et al,
2008; Ulrich, Ulrich, Angulo-Kinzler, and Yun, 2001)
suggests that the intensive practice that is the foundation
of these interventions does aid in motor skill acquisition.

There are few studies that indicate the most effec-
tive and efficient frequency, intensity, and duration of
intervention for children with disabilities to learn gross
motor skills. In addition, comparing the few studies
that address these issues is difficult because they
use different variables. Bower, McLellan, Arney, and
Campbell (1996) found that just 2 weeks of intensive
physical therapy intervention (1hour/day for 5 days/
week) for children with cerebral palsy (CP) had a
positive effect on their Gross Motor Function Measure
(GMFM) scores. A later study by Bower et al (2001)
with a similar intensity and frequency of intervention,
but for 6 months’ duration, found little difference
in performance on the GMFM, and therapists and
parents reported feeling tired and stressed because of
the intensive nature of the program. Trahan and
Malouin (2002) found improved performance on the
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GMFM after a period of intensive physical therapy
(45 minutes, 4 times/week for 4 weeks) for children with
severe forms of CP. A case study by Schreiber (2004)
reported positive outcomes when the intensity, fre-
quency, and duration of intervention were increased
from 1 hour/week to 1hour, 4 days/week for 4 weeks.
He suggested that the success was probably tied to
the intensive intervention occurring during a critical/
sensitive period of skill development. These few studies
imply that 6 months of intensive intervention was not
more effective than less frequent intervention but that
2-4 weeks of intensive intervention might be appro-
priate for children to achieve gross motor skills.

Preschool children with disabilities are expected to
practice the gross motor skill objectives in their physical
therapy plan of care. Practice is necessary for acquisi-
tion, fluency, and generalization of motor skills. Inte-
gration of gross motor objectives into the classroom
curriculum allows classroom opportunities to practice
motor objectives that are critical for skill development;
however, research on the occurrence of gross motor
behaviors in children with disabilities in preschool
classrooms is minimal (Ott and Effgen, 2000).

One educational curriculum that was developed
specifically to meet the overall needs of children having
CP is Conductive Education (CE). CE, developed in
the 1940s by Professor Andras Peto, a neurologist and
educator in Budapest, Hungary, is a holistic approach
to the development and education of children with
neurological dysfunction. It is not a therapy system but
a system of education that aims to teach and motivate
the child to function in society. Emphasis is placed on
motivation; developing self-esteem; emotional and
cognitive growth; and motor function. CE involves an
integrated curriculum encompassing cognitive, motor,
personal care, psychological and communication
learning in real life and age-appropriate contexts
(Bourke-Taylor, O’Shea, and Gaebler-Spira, 2007;
Cheng, 1999).

The CE classrooms in Hungary and many other
parts of the world are led by a “conductor” trained at
the Peto Institute in Hungary. Conductors are edu-
cated in a college program focusing on medicine,
education, physiotherapy, and psychology to meet the
needs of children with physical disabilities (Hari and
Tillemans, 1984). However, in Hong Kong and parts
of Australia and the United States (Bourke-Taylor,
O’Shea, and Gaebler-Spira, 2007), CE programs have
been developed without full-time supervision by con-
ductors, with professional staff being trained by con-
ductors instead. This modified form of CE was offered
in Hong Kong, for example, in part because there were
already therapists and educators to meet the children’s
needs. There was no perceived need to replace these
professionals, just a desire to have them learn the
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integrated curriculum provided by CE. The CE pro-
grams in Hong Kong are fully endorsed by the Peto
Institute.

In CE the teaching, including motor activities, is
carried out in groups. Groups work collectively as a
social unit within a well-structured learning environ-
ment. Tasks are meant to be goal-directed, meaning-
ful, and functional and are done in the natural
environment (Bourke-Taylor, O’Shea, and Gaebler-
Spira, 2007), as is advocated for any early childhood
education program (Guralnick, 2001). For example, a
task of picking flowers would include the gross motor
skill of moving to the flowers, naming the flowers and
naming the colors of the flowers, and perhaps a song
about the flowers, followed by the fine motor skill of
picking the flowers and putting them into a basket.
There is extensive practice of the desired skills/tasks;
in fact, one of the criticisms of CE is that the repetition
of the tasks can become boring.

The American Academy of Cerebral Palsy and
Developmental Medicine (Darrah, Watkins, Chen,
and Bonin, 2004) and the Alberta Heritage Founda-
tion for Medical Research (Ludwig, Leggett, and
Harstall, 2000) have completed systematic reviews
for the effectiveness of CE. These reviews suggest that
CE is no more effective than “traditional educational
and therapeutic intervention” and “there is no good
scientific evidence to support the use of CE in place
of other treatment programs for children with CP”
(Ludwig, Leggett, and Harstall, 2000).

Continued research, comparing CE to “traditional”
therapy programs where the program’s intensity and
frequency were similar to CE, found minimal differ-
ences. Stiller, Marcoux, and Olson (2003) investigated
providing similar hours of programming of CE (pro-
vided by conductors and aids), special education
(teacher and aides carried out program activities), and
intensive therapy (individual physical therapy, occu-
pational therapy, speech therapy, if needed, and group
therapy) but different amounts of therapeutic inter-
vention for children with CP. They found no statistical
difference in all outcomes among groups receiving the
different interventions. There were, however, within-
group differences with the intensive therapy group
improving significantly more on the self-care and social
function scales of the Pediatric Evaluation of Disability
Inventory (PEDI) and on the crawling and kneeling
dimensions of the GMFM. Studies by Odman and
Oberg (2005, 2006) found no major differences on the
GMFM, PEDI, and self-reported individualized goal
measures between two groups of children: one group
who received “traditional health care” that included
“eclectic” intensive training with a physiotherapist or
teacher and group activities and another group of
children who participated in a modified CE program.
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Further investigation of the effectiveness of CE is
required, particularly because of the favorable light in
which parents perceive this program. Parents are the
major force behind establishing CE programs (Bourke-
Taylor, O’Shea, and Gaebler-Spira, 2007; Wright,
Boschen, and Jutai, 2005), recognizing the need for
comprehensive educational programs and intensive
practice of desired skills by their children. Parents of
children in CE programs “appreciate the intensive
training and found it motivating and enjoyable for the
child” (Lind, 2000).

Given the plethora of research on the effect of
practice of motor skills for children with disabilities, the
limited research on the direct teaching of a motor skill,
the restricted research on the most effective frequency
and intensity of physical therapy intervention, and the
need to continue to investigate the effectiveness of
CE, this study was undertaken. The purpose of this
exploratory investigation was to study the frequency of
occurrence/practice of gross motor behaviors in a CE
preschool program and the attainment of individualized
gross motor objectives in preschoolers with CP.

METHODS

This was a systematic, observational research study with
no manipulation of variables. and was approved by the
Human Subjects Ethics Sub-committee Committee of
the Hong Kong Polytechnic University. Written informed
consent was received from the children’s parents.

Setting

This study took place at a preschool for children with CP
and other developmental disabilities in Hong Kong. The
CE curriculum was developed in close, ongoing consul-
tation with the Peto Institute in Hungary; however,
instead of conductors providing the intervention program
as is usually done, the program was provided by an
interdisciplinary professional staff of teachers, occupa-
tional therapists, physical therapists, and speech-language
pathologists who were supported by parents and all center
employees (Kolucki, 2002). Conductors from Hungary
would visit periodically to monitor the program. The
children participated in a full-day CE program, 5 days a
week for 11 months each year. The children were in two
classrooms having similar curricula and each classroom
generally had six students. The CE curriculum was
tailored to the needs of the children individually and as a
group. There was a set structure to the daily routine, and
as the children learned skills, the curriculum was modified
for the achievement of more advanced skills. The pre-
school was on one level, with several classrooms each
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having an observation room, a bathroom down the hall
from the classrooms, a gross motor area, and a large, wide
entrance and hallway. There was no therapy room. Chil-
dren ate their lunches and took naps in their classrooms.
See O’Connor and Yu (1998) for more extensive details
on the CE preschool curriculum used at this center.

Participants

Nine children with a diagnosis of CP participated in the
study. Their ages ranged from 42 to 72 months (X =56;
SD=11.53) at the start of the study. They were all
learning to walk. Their average and median Gross
Motor Classification System Score (Palisano et al, 1997)
was level III (walks with assistive devices; limitation
walking outdoors and in the community) (Table 1).

Procedures

In September, at the beginning of the school year and in
January at the end of the first term, the entire interven-
tion team, including experienced physical therapists, met
and determined two measurable gross motor objectives
for each child, which was part of the center’s standard
routine practice. By October the objectives had been
developed and the child’s performance on the objectives
were evaluated by the team and for purposes of this
study, by an independent, experienced physical therapist
not involved in the CE program, four times during the
year (October, January, May, and July). See Table 1 for
the objectives for the first and second terms. The gross
motor objectives were predominantly dynamic mobility
activities involving transferring, walking, and stair
climbing. In January at the end of the first of the two
yearly terms, if a child achieved an objective, a new
objective was determined. A child could have four gross
motor objectives throughout the year. Mobility, stability,
and transfer activities were integrated throughout the
child’s day into activities (task series) that teach the child
to gain control over movements and learn new move-
ments that will result in improved functioning (Bourke-
Taylor, O’Shea, and Gaebler-Spira, 2007) with a focus
on the child’s specific gross motor objectives. Consistent
with a CE philosophy, all staff and volunteer parents
facilitated these activities. Professional boundaries are
superseded in the common goal of creating the optimum
learning environment (Kolucki, 2002).

Children were not taken out of their classroom for
therapy, and therapy activities were integrated into the
classrooms routines. For example, when a child needed
to go to the bathroom, a therapist or anyone else would
assist the child in walking to the bathroom. If the child
was unable to walk all the way to the bathroom, a potty
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TABLE 1 Child characteristics, gross motor objectives, and gross motor behaviors

Subjects Gross motor objectives by term . n Gross motor behaviors summarized
achieved
#1 1% Term
39 months -Walk with assistance of ladder frame or January In/our of standing and assisted walking occurred
Spastic K-walker for a distance of half classroom with increased frequency from October to
diplegia (2.4m/8 feet) and under the supervision May. Assisted sitring decreased while
GMFCS**III of adult. independent sitting increased over the year.
-Pivot on stool independently at least 90° with January
verbal cues.
274 Term
-Transfer from stool to floor by hands pressing May Rate of occurrence of arrival/departure decreased
on floor with minimal manual assistance. from October to May, whereas the overall
transitions and gross motor time increased.
-Transfer from ring sitting to quadruped with May
minimal assistance.
#2 1% Term
40 months -Pick up objects from floor or from two sides in January Transfers and mobility remained stable over, as
Spastic stool sitting and back to erect sitting posture. did most activiries. Assisted sitting decreased
diplegia slightly with an increase in independent sitting
GMFCS III by July.
-Transfer from chair to floor (bend trunk January
forward, hands press on floor, bend knees to
quadruped) and floor to chair (side-sitting to
kneeling to half-kneeling to standing up) with
manual assistance.
224 Term There was a decrease in porry time between
October and May.
-Pivot on stool for 360° independently, keeping May
feet flat on floor.
-Stand up from stool sitting using K-walker with May
minimal manual assistance.
43 1% Term
56 months -Sit upright on stool for at least 20 seconds, January Assisted siting and independent sitting increased
Spastic with head in midline, both hands held on between October and January and then no
quadriplegia furniture, feet flat apart on floor and with independent sitting during the May observation.
GMEFCS IV verbal cues. Transfers remained stable over time. In January
there was the most assisted walking; there was
never any ndependent walking. Lesson time and
transitions decreased over time.
- Stand up from stool sitting by first pushing January
the ladder frame forward, keeping head
down (trunk bend forward) with verbal
cues.
274 Term
-Walk with walker for 4—6 steps with manual July
assistance (keeping trunk in midline most
time).
-Side stepping for 5-10 steps with legs and arms July

adducting and abducting alternately, with
manual assistance to stabilize the pelvis for
facilitating lifting of the legs.

(Continued)
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TABLE 1 Child characteristics, gross motor objectives, and gross motor behaviors (continued)

Subjects Gross motor objectives by term W.hen Gross motor behaviors summarized
achieved
$4 1% Term
63 months -Pivot on stool 45° and keep balance on stool  January Assisted sitting increased with a decrease in
Spastic sitting with manual assistance. independent sitting from October to July. Assisted
quadriplegia walking increased slightly between October and
GMEFCS III July; there was never any independent walking.
Transfers were stable along with activities. Porty
time increased slightly, whereas transitions
consumed the most time in January.
-Walk for 1-2 steps with the assistance of Not achieved
ladder frame independently.
274 Term
-Walk for 1-2 steps with the assistance of Not achieved
ladder frame independently.
-Holding onto furniture, side stepping for July
2-3 steps with alternating hip abduction
and adduction, with the manual assistance
to stabilize the upper trunk.
#5 1% Term
64 months -Stand on both feet with both hands held on January Assisted walking increased between October and
Ataxia ladder frame for at least 10-15 seconds with July. Spent more time in assisted sitring than
GMFCS III verbal cues (elbows, knees, and hips keep any other child. The amount of assisted
straight). standing decreased somewhat over time.
-Sidewalk for a long-table distance (2m/6 feet) January
with hands on table and with verbal cues
274 Term
-With the verbal cues and manual assistance May
over the pelvis, walk for 5 steps with the arms
straight, hands on walker and both feet apart.
-Transfer from standing to floor by holding May
the ladder frame with manual assistance
(push the ladder frame forward, then bear
stand, then kneel and climb down the ladder
frame with hands).
#6 1% Term
68 months -Walk independently and keep balance for January Assisted walking decreased with an increase in
Spastic at least a distance of two classrooms independent walking. Assisted standing
diplegia (9.6 m/32 feet) in the center (both hands decreased with a slight increase in ndependent
GMFCS III on waist and with AFO). standing. Amount of time in sizzing was

-Walk up and down stairs for 3-5 steps
independently with one hand on handrail.
(Up stairs: step over step, down stairs: step
by step).

274 Term

-Walk up and down stairs for 3-5 steps
independently with one hand on handrail.
(Up stairs: step over step, down stairs:
step by step).

-Keep balance for 5 minutes in walking
outdoors using one cane.

Not achieved

May

fluctuating between assisted and independent.
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TABLE 1 Child characteristics, gross motor objectives, and gross motor behaviors (continued)

Subjects Gross motor objectives by term W.hen Gross motor behaviors summarized
achieved
#7 1% Term
40 months -Pivot on stool for 90° by hip abduction and January Fluctuated between assisted and independent
Spastic adduction, with her both hands held on stool sitting. Amount of assisted walking was similar
diplegia and manual assistance by adult. in October and July. Arrival/departure
GMEFCS III occurrence decreased from October to May,
with a slight increase in transitions.
-Transfer from stool sitting to floor with manual January
assistance.
274 Term
-Standing holding the ladder frame for about May
20 seconds with arms and legs straight, feet
apart, and minimal manual assistance.
-Keeping knees straight during stance when May
walking 5 steps with minimal manual
assistance to stabilize the pelvis.
#8 1% Term
60 months -Walk up stairs for 3-5 steps (step over step) January In/our of standing and assisted walking increased
Spastic with both hands on handrail or one hand over time, with no independent walking.
diplegia on handrail and the other hand supported Would lie, kneel, and be in quadruped. Both
GMEFCS III by an adult. assisted and independent sitting occurred.
-Walk upright with a pair of sticks for a gait January
mat distance (3.6 m/12 feet) with verbal cues,
step at least 2 inches high.
224 Term
-Independently stand for at least 3 minutes May
without any assistance.
-Walk downstairs step by step for 3-5 steps, Not achieved
with both hands on handrail and good
control of both knees.
#9 1% Term
48 months -Walk up slope not less than 15 steps with January There was twice as frequent independent walking
Spastic manual assistance. as assisted walking during the year. Fluctuated
diplegia between assisted and independent sitting with an
GMEFCS 11 increase in independent sitting by July. Amount

-Walk up and down stairs for 2-3 steps
(step over step) with one hand held on
handrail.

274 Tern

-Walk up and down stairs for 2-3 steps
(step over step) with one hand held on
handrail.

-Walk backward independently for 1 classroom
(16 feet) without falling down.

Not achieved

May

May

of porry rime decreased throughout the year

* .
First term went to January and the second term to July.
GMFCS = Gross Motor Function Classification System.

was brought to where the child had stopped. The child
would receive only as much assistance as required to
complete the toileting process and would then have

assistance walking back to the classroom. Everyone was
instructed in how to assist the child in moving and
performing activities of daily living.
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Each child was observed for a full school day (from
approximately 9:00 to 4:00), four times during the
11-month school year (October, January, May, and
July) by an independent, experienced pediatric physi-
cal therapist, not involved in the CE program. The 36
observation days started when each child arrived at
school in the morning and stopped at the end of the
day when the child left the classroom. There was no
observation recording during lunch and nap time
(approximately 2 hours/day). The majority of the time
the observer was in an observation room with full view
of the classroom. When the child being observed left
the classroom, the observer would leave the observa-
tion room to continue viewing the child from a dis-
tance. The randomly selected observation days were
typical school days not involving any special activities.

Classroom activities were observed to understand
when and under what context there were opportunities
for the children to practice gross motor behaviors.
A classroom activity was defined as a specific, routinely
scheduled activity the child participated in during the
school day. Lunch and nap time, routinely scheduled
classroom activities, were not observed because of their
predictable, consistent nature, and decreased oppor-
tunities during these activities to perform motor skills.

The methodology used was interval by interval
recording. The individual child was watched for a
15-second observation interval followed by a 15-second
recording interval when the observations were recorded.
These intervals were signaled by a CD recording listened
to by the observer. The observed behaviors and activi-
ties are in italics and are described in Appendix A:
Operational Definitions. The class activity the child was
engaged in was recorded (arriwalldeparture, lesson, fine
motor/art/sensory, gross motor, free play, story time, tea time,
clean-up, toilet, transition). The gross motor behaviors
observed included eight stability behaviors (lying, assisted
sitting, independent sitting, kneeling, quadruped, assisted
standing, independent standing, and squatting), seven
mobility behaviors (rolling, creeping, knee walking, assisted
walking, mdependent walking, other movement, and depen-
dent mobility such as being carried) and six transfer
behaviors (rolling, in and out of floor situng, in and out of
chair sittng, n and out of standing, other transfers, and
dependent transfer such as being transferred by an atten-
dant). The first classroom activity, and the first stability,
the first transfer, and the first mobility gross motor
behavior that occurred in the 15-second observation
interval was recorded during the 15-second recording
interval. A maximum of three gross motor behaviors
were possible, such as mndependent sitting, transferring in
and out of chair sitting, and assisted walking. The system
for observation of gross motor behaviors and the opera-
tional definitions were similar to that reported in Ott and
Effgen (2000).
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Interrater reliability using two independent viewers
for the observation of these behaviors was conducted
before and during each of the four data collection
periods to ensure standardized and consistent observa-
tion procedures and findings (Kennedy, 2005; Otten-
bacher, 1986). Acceptable interrater reliability must be
maintained throughout data collection and was there-
fore done during each of the data collection periods.

Data analysis

A kappa statistic was calculated for interrater relia-
bility. Raw data, in the form of frequency counts, was
transformed into incidences per hour for observations
of occurrences of gross motor behaviors. The trans-
formations were necessary because of slight variations
in the length of daily observation of each child because
of differences in the length of lunch, nap, and arrival
time. Descriptive statistics were used to report the
findings on objective achievement, the occurrences
of classroom activities, and gross motor behaviors.
A Freidman test was used to determine differences in
the frequency of behaviors across observation days
with a Bonferroni correction.

RESULTS

The interrater reliability, as determined by using a kappa
statistic, was 0.67 before the start of the study and
was 0.73-0.93 during the observations. These levels of
agreement suggest substantial agreement (LLandis and
Koch, 1977). The average number of observation inter-
vals observed during the four observation days was 437
(range 429-459). When the time for the recording
intervals is added to the observation interval times, and
the 15-second intervals are converted to hours, the
average child was observed for 3.65 hours each day with a
range from 2.93 to 4.10 hours. A Friedman test was used
to compare the rate of gross motor behaviors and daily
activities across the school year. There were no statisti-
cally significant differences (p <0.05) among the different
observation days; therefore, the data were combined for
the 4 days. The descriptive data of the incidences per
hour of the motor behaviors and classrooms activities for
all children for each of the observation months and yearly
average are presented in Figures 1-4.

Gross motor objectives
Between October, when the individualized gross motor

objectives were determined, and January, the end of
the first term when their achievement was assessed,
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FIGURE 2 Average incidences per hour of stability behaviors.

15 of the 18 (83%) individual gross motor objectives
had been achieved by the children (Table 1). By July,
17 (94%) of the original 18 objectives had been
achieved. In May, 13 of the children’s 18 (72%)
objectives were achieved. Of the 15 new objectives
from January, 11 were achieved and 2 of the original 3
objectives not achieved in January were also achieved.
In July, 16 of the 18 (89%) objectives from the second
term were achieved.

In January, two of the objectives not achieved
involved stair climbing and one with walking inde-
pendently with a ladder frame. By July, the two sub-
jects not climbing stairs in January did achieve their
objective of climbing stairs, but another subject with
a new stair climbing objective from January did not

achieve the objective. The original objective involving
independent walking by subject 4 was not achieved
during the year.

Classroom activities

Lesson time (32.1 incidences/hour) was the predomi-
nant classroom activity (Figure 1) followed by zransi-
tions (25.3 incidences/hour) and then gross motor time
(18.4 incidences/hour). Many of the lesson activities
included a fine motor component, but only those
activities that were specifically directed toward use of
the hands and fingers or sensory activities were coded
under fine moror. This was followed by tea wme

Physiotherapy Theory and Practice
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FIGURE 4 Average incidences per hour of mobility behaviors. Note scale only goes to

10incidences per hour.

(12.3incidences/hour). The other activities such as
other staff directed activities (OSDA) were relatively
equal in occurrences. The occurrences of lesson time
decreased in January, with a related increase in gross
motor time. There was a reverse of this trend in May
and July when /lesson time again increased and gross
motor time decreased. The incidence of time devoted
to arriving and departing decreased from October
(5.1incidences/hour) to July (1.9incidences/hour),
which was significant at the p<0.05 level, but was not
significant when the Bonferroni correction was
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applied. Therefore, there was no significant difference
in the amount of time devoted to each classroom
activity across the school year.

Gross motor behaviors-stability

The dominant stability behavior (Figure 2) during all
observation periods was assisted sitting (59.9 incidences/
hour), followed by ndependent sitting (27.8 incidences/
hour), and assisted standing (19.4incidences/hour).



Rarely did lying, kneeling, quadruped, independent stand-
ing or squatting occur. There was no significant differ-
ence across observation months; however, a decrease
in assisted sitting occurred in January, accompanied by
an increase in ndependent sitting. Thus, the amount of
sitting remained consistent in January, but how the
children sat changed. By May, the incidence of assisted
siting (67.7 incidences/hour) again went up with a slight
decrease in independent sitting (22.6 incidences/hour),
although by July (the end of the year) the greatest
amount of independent sitting (34.4 incidences/hour) for
the year was observed with the least amount of assiszed
siing (54.6 incidences/hour).

Gross motor behaviors—-transfers

The dominant transfer behavior (Figure 3) for the year
was getting i and out of standing (4.5 incidences/hour)
followed by other transfers (3.0incidences/hour). The
category of other transfers was used when the transfer
did not fit any of the operational definition categories.
Although not significant across months, other transfers
increased considerably from October to January and
then decreased slightly in May. These were followed in
occurrence by n/out of floor sit and dependent transfers.
In/out of chairs (from one chair to another chair) and
rolling rarely occurred.

Gross motor behaviors—-mobility

By far the major mobility behavior (Figure 4) was assisted
walking (8.3 incidences/hour or 2.1 minutes/hour), which
was observed being done by all of the children. If
the children also were walking during the 15-second
recording interval after each observation interval that
means the children were engaged in assisted walking
4.2 minutes/hour. Occasionally, the children would crawl!
or creep, walk independently, use other methods of mobiliry or
there was dependent mobility when the child was carried.
Rolling and knee walking were rarely observed.

DISCUSSION

Children with disabilities are receiving educational and
therapeutic interventions in preschools around the
world, yet there is a dearth of data indicating the most
effective interventions. Exploratory research can define
and describe what is done and achieved while waiting
for the gold standard of randomized controlled trials.
This study systematically observed four typical school
days of children participating in a CE preschool pro-
gram to get a clearer understanding of the occurrence
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of motor behaviors and classroom activities through-
out the day. The children’s achievement of their gross
motor objectives throughout the year was indepen-
dently evaluated, and possible relationships among the
occurrence of motor behaviors throughout the day and
achievement of motor objectives are discussed,
although no direct correlations can be made.

As noted in Results and as follows in Discussion,
the children achieved all but one of their original gross
motor objectives. Those behaviors that were practiced
were achieved and were validated by independent
observers and systematically reported. The most fre-
quent classroom activity was lesson time, followed by
transition, gross motor, and tea time. All those activities,
except gross motor, generally involved sitting. The
major motor behaviors that were observed across the
year were stability behaviors with 87.7 incidences/hour
of assisted and independent sitting compared to just
9.6 incidences/hour of mobility behaviors, such as
assisted and independent walking. The children did
practice transferring i and our of standing (4.5 inci-
dences/hour) at least every hour.

Gross motor objectives

Between October and January, 83% of the individual
gross motor objectives had been achieved by the chil-
dren. By the end of the year, 94% of the original
objectives were achieved, and by the end of the second
term, 89% of the objectives were achieved. This rate of
objective achievement is appreciably better than that
reported by Wright, Boschen, and Jutai (2005) in their
study of outcome measures of a CE program and the
53% achievement rate in early intervention and
schools in Nebraska (Stuberg and DeJong, 2007). The
objectives achieved were related to those behaviors
observed being practiced. All objectives related to
stability and transfer behaviors were achieved. As
noted, assisted sitting, assisted standing, and transferring
n and out of siting and standing were commonly
observed behaviors throughout the school day.
During the year, two of the objectives not initially
achieved related to walking and three to stair climbing.
Walking with and without assistance and assistive
devices was observed throughout the year, however,
for less than 5 minutes per hour (4.2 minutes/hour
assisted walking and 0.6 minutes/hour ndependent
walking). Stair climbing was not a gross motor activity
that was observed being practiced on any of the 36
observation days. Although no correlations can be
made with such limited data, the objectives that were
practiced were achieved and the objectives related to
stair climbing that were not observed, were not
achieved. Stair climbing is a high level gross motor skill
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that requires access to stairs and perhaps more practice
than other gross motor skills.

Classroom activities

The total predominance of lesson time is consistent with
usual preschool curricula and was expected to be the
dominant activity. The second most common activity of
transition was also not surprising. Transitions occurred
between structured and unstructured activities or tasks.
Sometimes the rransition merely involved waiting for
new materials, a new activity at the same location, or
movement to a new location for a new activity. Perhaps
more time was allowed for movement from one activity
to another in CE which is reflected in the minimal
dependent transfers and dependent mobility behaviors in the
CE setting compared to the intervention settings stu-
died by Ott and Effgen (2000). The opportunity for
active participation in transfers support the principle of
an integrated curriculum in which the movement
activities involved in getting to another lesson/activity
are also valued for the movement practice opportunities
afforded, whereas children with disabilities in traditional
preschools are taught to get from one place to another
as quickly as possible (Bailey and Wolery, 1992).

The third most common classroom activity was
gross moror (18.4incidences/hour) and was similar
(17.6 incidences/hour) to that seen in United States
preschool classrooms (Ott and Effgen, 2000). This is
not as high an incidence as one would anticipate in a
CE program with an emphasis on functional activities
done in a natural environment. This might be a
reflection of parent and program emphasis on pre-
academic skills common in Hong Kong (Olmsted and
Weikart, 1995), and the findings might be different in
other CE programs around the world.

The next most frequent activity was rea time, where
not only was independent feeding encouraged but also
fine motor development, social skills, and language skills.
The remaining activities occurred with much lower
frequencies. Porry activities were consistent throughout
the observations, whereas the amount of time devoted to
arrival and departure activities decreased consistently from
October to July. This reduction in time/occurrences is
probably an indication of increased efficiency on the part
of the children or staff in getting into or out of the center.
The two children who learned to walk independently also
influenced the length of time spent in this activity.

Gross motor behaviors

The children spent the majority of the day sizzing with
assistance or independently (Figure 2), which is similar to
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the findings in children with CP in preschools in the
United States (Ott and Effgen, 2000). In preschool
classrooms children are expected to sit and learn table
tasks, which raise a concern whether enough time is
spent practicing the gross motor mobility skills that are
identified as areas requiring intervention for these chil-
dren. CE programs are supposed to allow time to prac-
tice and repeat motor tasks (Bourke-Taylor, O’Shea, and
Gaebler-Spira, 2007). Although children did walk to and
from their classroom and bathroom and there were also
lessons that involved walking or marching as the children
counted, sitting during lessons was a predominant
occurrence. This might be anticipated in preschool pro-
grams in the United States because motor development
is not listed as a knowledge and skill base for beginning
and advanced special education professionals in early
childhood special education (CEC/DEC, 2007); how-
ever, it was not expected in a CE preschool classroom to
the extent documented. This might also be the reason
that systematic reviews of CE do not indicate a benefit of
CE over traditional programs (Darrah, Watkins, Chen,
and Bonin, 2004; Ludwig, Leggett, and Harstall, 2000).

The occurrence and type of transfer motor beha-
viors were consistent with expectations. The children
rarely were carried in a dependent transfer, unlike in a
study of preschool children with CP in the United
States where dependent transfers were the most common
transfer behavior occurring on average 4.0 times /hour
(Ott and Effgen, 2000). On the few occasions when
the children in the CE program were carried, it was
generally to rush to the school bus or toilet.

All of the children were learning how to walk to
varying degrees, and two children eventually walked
independently. Therefore, it was expected that the pre-
dominant mobility activity was assisted walking, but
walking an average of less than 5 minutes/hour is not
very much practice in walking during a program that
values motor skill development. The children learning
to walk certainly did not cover the 29 football fields per
day like the early walkers without disabilities reported
by Adolph and Berger (2006). The children were not
carried as frequently as observed in the Ott and Effgen
(2000) study, which reflects the CE philosophy of
encouraging independence.

Limitations and future research

This is an exploratory study that involved only one CE
preschool with detailed observations of just nine chil-
dren without use of standardized, comprehensive pre
and post-intervention assessments or a control group.
Use of assessments such as those done by Wright,
Boschen, and Jutai (2005) were not possible because of
the limitations in culturally appropriate measures for



this age group and the loss of instructional time for
assessments. The results cannot be generalized, but they
do provide guidance for further research and highlight
the importance of consideration of movement oppor-
tunities and practice for children with disabilities in any
preschool classroom. The observational methodology
and operational definitions have been used successfully
across cultures with good reliability (Ott and Effgen,
2000). Although very labor intensive, an objective
accounting for classroom activities and child behaviors
can assist in providing greater insight into classrooms
and the beginning of future research on the relationship
of activities, practice of skills, and achievement of skills.

There is a need for further research to understand
the frequency and type of motor behaviors that occur
throughout the child’s day at school and in the home.
The frequency of task-specific practice related to a
child’s gross motor objectives needs to be investigated.
Correlations between amount of practice and achieve-
ment of objectives could then be made. Are objectives/
tasks that are practiced more frequently achieved more
quickly? Does the location of practice or who is assisting
with the practice influence achievement?

CONCLUSIONS

While professionals and parents expect children with
disabilities to achieve their annual objectives, this does not
always occur (Wright, Boschen, and Jutai, 2005), and
there are little data suggesting what frequency, intensity,
and duration of interventions lead to objective achieve-
ment. This exploratory study sought to document
achievement of gross motor objectives in children with CP
participating in a CE program and relates the achieve-
ment of those objectives with the occurrence of gross
motor behaviors throughout the school day. The children
achieved most of the objectives practiced throughout the
school year and, conversely, did not achieve objectives
that were not practiced, suggesting a relationship between
practice and achievement of gross motor objectives. This
study provides preliminary evidence that CE preschool
programs might provide sufficient opportunities to prac-
tice gross motor skills such as independent sitting and
assisted walking necessary to achieve related individua-
lized gross motor objectives. Further research is needed in
this area to help determine the most effective frequency,
duration, and type of intervention to improve gross motor
skills in children with CP.
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APPENDIX A: OPERATIONAL DEFINITIONS

During each 15-second observation interval, the first stability, transfer, and mobility activity that occurs will be
recorded. Therefore, there is a maximum of three gross motor activities possible. The first classroom activity
observed in the 15-second interval will be recorded, so only one is possible. Can’t score was used when the observer
cannot see child well enough to score.

STABILITY ACTIVITY

Stationary motor activity involving maintaining a posture against gravity with or without some assistance. Stability
activities include keeping one’s head or trunk upright and in vertical position such as sitting or standing. These
activities do not include moving from one position to another.

Lying

If merely lying without any antigravity activity, check Other Stability item. Lying includes supine, prone, and
sidelying with some antigravity activity, as described below:

Supine: Child positioned lying on back with head, arms, or legs raised off supporting surface. Assistance may be
provided. Includes assisted sitting reclined more than 45° with head, arms, or legs held off the support surface.

Sidelying: Child lying on either right or left side. The child can be provided with support as long as he or she is
moving his or her arms or body against gravity.

Prone: Child is lying on stomach, lifting at least one of the following against gravity: head, arms, or legs. Rolls or
wedges may be used for support as long as at least one body part is lifted off the support surface (i.e., the child is
lifting his or her head.)

Assisted sitting

Child sitting upright or reclined (less than 45°) with physical assistance from a chair, other piece of equipment, or
another person to maintain the posture against gravity.

Independent sitting
Child sitting without physical assistance from another person or supportive equipment. The child may prop on his

or her upper extremities. Sitting unsupported includes long, ring, or 1/2 ring sitting, sidesitting, W-sitting or bench
sitting without leaning on a support surface such as a table.

Kneeling

Child kneels or attempts to kneel upright mainly weight bearing on the anterior aspect of his lower leg and his
buttocks are raised at least 1inch (2.54 cm) off his heels. Assistance may or may not be provided.

Quadruped

Child weight bears on at least two extremities with buttocks and abdomen raised at least 3 inches (7.62 cm) off the
supporting surface. Some assistance can be provided.
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Assisted standing

Child stands on both feet with assistance from another individual and/or a solid object (i.e., piece of furniture,
ladder frame, assistive devices, or adaptive equipment).

Independent standing

Child stands on both feet without physical assistance from a person or an object (except braces/AFO).

Squat

Child is upright with hips and knees flexed more than halfway (90° or greater), feet on floor and hands off the floor.
The child’s upper extremities may be supported but not on the floor.

Other stability

This includes whenever the child is in another position, either with or without support. This includes but is not
limited to when there is no antigravity activity, and when the child is seated and reclined more than 45° without
antigravity movement.

TRANSFER ACTIVITY

Motor activity involving moving from one posture to another, it does not involve moving an exact linear distance; rather,
it specifies a change in posture. These activities may be performed with or without physical assistance as specified below.

Rolling

Child moves from one lying posture into another lying posture. If the child rolls more than 1 foot (30.48 cm), it is
not recorded as a transfer activity but as a mobility activity. Posture changes might include supine to sidelying;
supine to prone; sidelying to prone; sidelying to supine; prone to supine; and prone to sidelying

Into/out of floor sit

Includes any method of moving into or out of sitting on the floor. This includes changing sitting postures and
transfers such as:
Sit <-> Quadruped: Child moves from or into sitting on floor into quadruped.

Into/out of chair

This includes moving from the floor or another chair into or out of sitting on a chair of any type (includes
wheelchair, potty, or bench). If the child moves through standing the In/Out of Stand code is used. Moving into or
out or a chair includes the following:
Into chair: Child moves from sitting on floor, from hands and knees, from a chair into a chair of any type.
Out of chair: Child moves from sitting in a chair of any type into another position such as sitting on floor or onto
hands and knees.
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In/out of stand

This includes any method of moving into or out of standing with or without assistance. If the child moves to or from
the floor into a chair though sitting and then standing, then standing is coded. Other examples include the following:

Sit <-> Stand: Child moves from sitting on a chair, bench, potty or on the floor into a standing position or from
standing to sitting.

Kneeling <-> Stand: Child moves from kneeling or half kneeling (kneeling with one hip extended and the
opposite flexed) into standing or does the reverse.

Squat <-> Stand: Child moves from squatting (hips and knees flexed fully, both feet on floor, hands off the
floor) into standing upright.

Other floor <-> Stand: Any method of moving from lying or sitting on the floor into standing with or without
support and vise versa.

Other transfer
The child moves in a way that does not fit the other definitions, such as the child moving from sitting on floor or
quadruped into kneeling or creeps/crawls or steps less than 1 linear foot. This includes if a child is pushed over or

loses balance and falls. Another example is if the child turns about 90° in sitting or standing. This includes turning a
wheelchair, scooter, mobile prone stander, etc. 90°.

Dependent transfer

The child is lifted completely by an individual into another position. There is no obvious effort on the part of the
child to participate in the transfer.

MOBILITY ACIVITY

Motor activity involving moving the entire body across a distance of at least 1 foot (30.48 cm). The child may move
with or without assistance unless otherwise specified.

Rolling
Child changes position from one lying posture into another, moving a distance of at least 1 foot (30.48 cm). This

may involve consecutive posture changes (i.e., prone <-> supine repeated over and over) or one roll from prone
<-> supine as long as the distance covered is 1 foot or greater.

Crawl/creep

Child moves forward 1 foot (30.48 cm) in prone or quadruped with or without assistance. The abdomen may or
may not be in contact with floor.

Knee walking

Child moves forward in a kneeling position, with arms off floor and buttocks at least 1 inch (2.54 cm) off heels with
or without support.
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Assisted walking

Child walks upright either with assistance of another person and/or an assistive device.

Independent walking

Child walks upright independently without assistance of another person or an assistive device. Child may wear
braces.

Other mobility

Child moves actively in a manner not fitting the above definitions, for a distance of at least 1 foot (30.48 cm).

Dependent mobility

The child is moved more than 1 foot (30.48 cm) by someone, and child makes no apparent effort to participate.

Classroom activity

Routinely scheduled activity a child engages in.

Arrival/departure

Time that includes coming into or out of the school. Arrival begins with crossing through the doorway into the
school. Departure begins with getting ready to leave and ends with crossing through the front door.

Lesson time

Lesson time involves a structured activity with the child or several children led by a staff member (can be executed
by a parent). This structured time begins when the staff member starts the activity and continues until the study
child has left the area or the lesson ends. Lesson time does not include the time involved in getting to or from the
area or singing at end of the lesson which is Transition.

Fine motor/hand/art/sensory

Children or child is engaged in organized activities involving use of hands and fingers for projects such as cutting,
pasting, coloring, painting, or other activities. Sensory activities include manipulating objects of different textures
or sensory integration therapy.

Gross motor

Gross motor activities planned for the children and led by a staff member. May be 1:1. Activities may include going
up and down steps, ball games, throwing, swinging, climbing, or mat activities (including exercise and stretching).
This time begins when the children become engaged in these activities and ends when the child is no longer
engaged in the gross motor activities. Walking on the gait mat may be part of Gross Motor or Transition if the
lesson/activity is changing.
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Free play

The child is free to play and is not directed by the staff. There are no prearranged groupings of children. The child
can be in solitary play. This time begins when the child arrives at an area in which he chooses to play or is an
observer in an activity.

Story

Child or children are read a story by a staff member/parent or are encouraged to look at books on their own. This
time begins when the story starts and ends when the story is over.

Tea time

Time designated for sitting at the table and eating or drinking. Pretend picnics are not included. This time begins
when food utensils or washcloths are presented and ends when the child finishes eating and cleans up.
Cleanup

The children put away their toys or materials. This time begins when the staff announces it is cleanup time and ends

when the materials are put away; includes packing and unpacking schoolbags. This code should be used even if the
child cannot participate in cleanup.

Toilet

Time coded starting when the child is at the toilet/potty chair and ends when the child is not on the potty and
clothing is in place; includes lowering, raising, and adjusting clothes.

Transition

“Transition is defined as the time between activities/tasks when the target child is engaged in:- (1) getting
materials for a new activity, (2) moving to a different activity or location to begin a new activity, or (3) waiting
for a cue to begin a new activity” (Carta, Greenwood, and Atwater, 1992). Transitions are changes of activities
and might be clearly cued by staff such as when directly instructed or a song is used. Sometimes the target
child will make an individual transition (e.g., when the child moves from one activity to another.) This
includes when the child moves independently or with assistance, including being carried, from one designated
activity to another. When the child moves from one area to another to put away materials, the Clean Up code
should be used.

OSDA (other staff-directed activity)

Any structured activity in which an individual child or a group of children are involved that is led by a staff member
for purposes other than described above. (Might include dressing)

Other activity

The activity does not fit the above definitions.
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