Disability and Health Journal Xxx (XXxX) XXX

journal homepage: www.disabilityandhealthjnl.com

Contents lists available at ScienceDirect

Disability and Health Journal

Original Article

An observation system to assess physical activity of children with
developmental disabilities and delays in preschool

Michaela A. Schenkelberg """, William H. Brown €, Kerry L. Mclver ¢, Russell R. Pate *

2 University of South Carolina, Department of Exercise Science, 921 Assembly Street, Suite 212, Columbia, SC, 29208, USA
b University of Nebraska at Omaha, School of Health and Kinesiology, 6001 Dodge Street, H&K 207, Omaha, NE, 68182, USA
€ University of South Carolina, College of Education, 820 Main Street, Columbia, SC, 29208, USA

ARTICLE INFO

Article history:

Received 27 February 2020
Received in revised form

19 September 2020

Accepted 24 September 2020

Keywords:
Neurodevelopmental disorders
Child development

Preschool child

Movement

Child day care centers

ABSTRACT

Background: Physical activity (PA) behaviors during preschool settings can influence the health and
development of children with developmental disabilities (DD). There is a need for a direct observation
system that simultaneously assesses PA and preschool environmental contexts.
Objective: The purpose of this study was to develop an observation instrument for measuring PA and
related contextual factors of preschoolers with DD, and to establish content validity and reliability.
Methods: Content validity was established through consultation with experts, informal observations in
inclusive and special education preschools, and literature reviews. Categories and codes were identified
and modified from existing observational systems for young children. Reliability was assessed in a
convenience sample of preschool children with DD using a cross-sectional design. Data were collected
using a momentary time sampling system (5-sec observe, 25-sec record) following a focal child. Inter-
rater reliability was assessed during 20% of the observation sessions.
Results: The instrument development process resulted in ten coding categories that accounted for PA
levels, types, and social and physical environmental contexts relevant to preschoolers with disabilities.
Observers completed 137.5 observation sessions, yielding 5498 30-s observation intervals. Interval-by-
interval percent agreement was excellent (91%—100%) and kappa values were high (0.82—0.99).
Conclusions: The instrument was found to be a reliable measure of PA of preschoolers with DD and
provided important contextual information about PA behaviors in early childhood special education
settings. Additionally, it allowed for the simultaneous measurement of specific types and contexts of PA
behaviors of preschoolers with DD and will be useful for describing PA and informing future
interventions.

© 2020 Elsevier Inc. All rights reserved.

Introduction accumulate at least 3 h of total physical activity (light, moderate,
and vigorous) per day, and approximately half of preschoolers do
Physical activity promotion among young children is a signifi- not meet these guidelines."? Similarly, most children with devel-
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cant public health priority that aims to curb childhood obesity and
prevent the development of other chronic diseases later in life." It is
recommended that preschool-aged children (ages 3—5 years)
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opmental disabilities fail to meet physical activity guidelines.
Developmental disabilities (e.g., autism, intellectual disability,
Down syndrome, cerebral palsy) are characterized by impairments
in several domains including, but not limited to, self-care, receptive
and expressive language, mobility, self-direction, and learning.®
Studies specific to physical activity in preschool-aged children
with developmental disabilities are sparse, as most prioritize youth
and adolescents, and they offer limited insight into the contextual
circumstances (i.e., physical and social environmental factors) that
influence physical activity behaviors.” Identifying these contex-
tual circumstances will aid in revealing important correlates of
physical activity behaviors among this population.
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Direct observation has been widely used to assess typically
developing children’s physical activity and related contextual cir-
cumstances and is considered a gold standard.'® However, few in-
struments have been used among preschool-aged children with
developmental disabilities. The Behaviors of Eating and Activity for
Children’s Health Evaluation Survey (BEACHES) was used to
investigate contextual factors at home and school that influence
physical activity of children (n = 35; mean age = 15.7 + 4.3 years;
28.6% = ages 4—6 years) with physical disabilities'"'? and was
validated in a small sample of children (n = 5; ages 6—12 years)
with cerebral palsy.”> The Children’s Activity Rating Scale (CARS)
records children’s physical activity on a scale of 1-5 and has been
validated among preschoolers and a small sample of children with
intellectual disabilities.'*!> These physical activity codes are also
used in the Observational System for Recording Activity in Children
— Preschool version (OSRAC-P), a momentary time sampling sys-
tem that allows for simultaneous recording of physical activity level
and features of the physical (i.e., location, indoor and outdoor
contexts) and social (i.e., activity initiator, group composition,
physical activity prompts) environment.'®

The OSRAC-P has been used to evaluate the influence of the
social environment on physical activity behaviors of preschool-
aged children with autism during inclusive summer camp.!” Chil-
dren with autism were significantly less physically active in social
group settings compared with solitary settings during free play,
however the degree to which the children were interacting within
social groups is unknown.” Both instruments offer insights into
contextual circumstances surrounding physical activity, but they
were designed for use with typically developing children and lack
contextual factors unique to children with developmental disabil-
ities. Therefore, there is a need for an observation instrument that
addresses these factors and can be used in common settings for
young children with disabilities.

Most young children, including those with developmental dis-
abilities, spend a large portion of the day in structured childcare
program.'®!° As such, childcare and preschool settings pose a
unique opportunity to investigate physical activity behaviors of
young children with developmental disabilities and related phys-
ical and social environmental contexts. To our knowledge, there is
no direct observation instrument that sufficiently captures physical
activity behaviors and contextual factors of inclusive and special
education preschool environments. Therefore, the purpose of this
study was two-fold: 1) to develop an instrument for direct obser-
vation of physical activity and related contextual factors in pre-
school children with developmental disabilities, and 2) to establish
the content validity and reliability of the instrument.

Methods

This study was conducted in two distinct phases: 1) instrument
development, and 2) instrument evaluation.

Phase 1: Instrument development

Two existing observation instruments have been used to measure
physical activity and corresponding environmental contexts of chil-
dren with disabilities'"'® and were reviewed for utility in the in-
clusive and special education preschool settings. Both instruments
used a similar coding scheme for recording physical activity in-
tensity, but each captured different levels of detail within social and
physical environments. For example, social environment in the
OSRAC-P was first defined by interaction (i.e., interaction between
the focal child and one or more individuals) and then proximity (i.e.,
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if interaction is unclear) whereas BEACHES accounted for both
proximity (i.e., individuals within three feet of focal child) and
interaction (physical or verbal). Overall, the OSRAC-P provided the
most detailed account of preschool behavioral settings, or the spe-
cific settings in which children and the environment interact and
engage in physical activity behaviors. As such, it was selected to serve
as the foundation of the new instrument, which we will refer to as
the Observational System for Recording Activity in Children —
Developmental Disabilities version (OSRAC-DD).

Content validity for the OSRAC-DD was established through
visits to 10 preschool classrooms, discussions with preschool di-
rectors, teachers and therapists, and literature reviews. Preschool
teachers and directors provided researchers with typical classroom
schedules and discussed the various child behaviors and important
preschool contexts that occur during the day. During field obser-
vations, researchers recorded observed child-level behaviors (e.g.,
stimming, hand flapping, body rocking), preschool behavioral set-
tings (e.g., therapy sessions, sensory rooms), and social circum-
stances (e.g., one-on-one sessions with therapists, interactions with
clinical students and volunteers) unique to inclusive and special
education classrooms. Based on the observations, the decision was
made to retain the original eight coding categories of the OSRAC-P:
1) Physical Activity Level, 2) Physical Activity Type, 3) Location, 4)
Indoor Activity Context, 5) Outdoor Activity Context, 6) Activity
Initiator, 7) Group Composition, and 8) Prompts. The observations
and literature reviews also informed modifications to existing
definitions, development of new categories, and creation of rele-
vant codes. Specifically, additional codes were added to account for
therapy sessions as a behavioral context and the presence of ther-
apists in the social environment. Additionally, a category was
created to record repetitive/stereotypic behaviors as some re-
searchers hypothesize that these behaviors contribute to overall
levels of physical activity.?? Lastly, to enhance specificity of the
social environment, interaction and engagement categories were
developed based in the Individual Child Engagement Record —
Revised version (ICER-R), a valid and reliable observation instru-
ment used in inclusive and special education school settings.’'

The preliminary version of the OSRAC-DD was comprised of 11
categories, including three categories specific to the new instru-
ment: 1) Repetitive Behavior/Stereotypy, 2) Engagement, and 3)
Interaction. As with other OSRAC instruments, the OSRAC-DD
employed momentary time-sampling procedures to observe a
focal child for 20-min observation sessions. These sessions were
comprised of 30-s coding intervals (5-s observe, 25-s record in-
tervals) and were repeated continuously during 20-min observa-
tion sessions. A research assistant with prior experience working
with preschoolers with disabilities was trained to utilize the
OSRAC-DD. Research assistant training was modeled off the
training protocol described by Brown et al. and consisted of: 1)
orientation sessions to introduce the instrument and methodology,
2) reviewing the training manual, protocols, and codes daily, 3)
memorizing operational definitions, 4) completing written as-
sessments, 5) coding videos of preschoolers with disabilities in
preschool settings, 6) reviewing and discussing codes and protocol,
7) informally observing inclusive special education preschools, 8)
conducting in situ observations in pairs and debriefing, and 9)
conducting independent observations in an inclusive and special
education classroom.'® Independent observation sessions were
repeated until the research assistant achieved at least 80% agree-
ment in all OSRAC-DD coding categories.'® Following observer
training, which occurred daily for approximately two weeks, reli-
ability of the OSRAC-DD was established through field testing in
inclusive and special education classrooms.
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Phase 2: Instrument evaluation

A cross-sectional pilot study was conducted to evaluate the in-
strument’s reliability and was approved by the University of South
Carolina’s Institutional Review Board. A convenience sample of 25
preschool-aged children with developmental disabilities and de-
lays were recruited from an early childhood center and a special
education daycare setting. Most participants (80%) were enrolled in
a special education classroom whereas the remaining students
were in an inclusive classroom environment. Six children were
excluded from the study because they had not yet been formally
diagnosed with developmental disability or delays, or they had a
medical concern that could impair independent movement.
Therefore, 19 children were eligible for the study (see Table 1).

Parents and guardians provided consent prior to the study and
were asked to complete a brief parent survey. The survey queried
parents on the age, gender, and diagnosis of the participating child.
Parents also reported on the source of their child’s diagnosis (e.g.,
pediatrician, psychologist, specialist), past and current special ed-
ucation services, and current therapy services based on items from
the National Survey of Children’s Health.”” Participants (mean
age = 4.76 + 0.7 years; 57.0% white) were primarily male (68.4%)
and most were diagnosed with autism (78.9%). At the time of the
study, 47.4% of parents reported that their child was receiving early
intervention services through an Individualized Family Service Plan
and 61.1% of children received these services before age 3. All
children were receiving at least one form of therapy including
speech therapy (89.5%), occupational therapy (68.4%), physical
therapy (36.8%), or other therapies such as cognitive therapy and
applied behavioral analysis (52.6%). After completing the survey,
parents received a modest stipend to thank them for their time and
effort.

Trained research assistants observed participating children us-
ing a focal child, momentary time-sampling protocol consisting of
30-s observation intervals (5-s observe, 25-s record). Observation
sessions were 20-min in duration and yielded 40 observation

Table 1
Demographic characteristics of participating children.
n 19
Gender male, n (%) 13 (68.4)
Age, years (SD) 4.76 (0.7)
Race/Ethnicity, n (%)
White 11 (57.9)
Black/African American 4(21.1)
Hispanic/Latino, White 2(10.5)
Other or more than one race 2(10.5)
Diagnosis
Autism 15(78.9)
Developmental Delay 2(10.5)
Down Syndrome 2(10.5)
Diagnosis made by:
Pediatrician 11 (57.9)
Specialist 5(26.3)
School Psychologist/Counselor 5(26.3)
Psychologist 3(15.8)
Other 8(42.1)
Classroom Type
Inclusive 4(21.5)
Special Education 15 (78.9)
Received Early Intervention Services before age 3yrs 11 (61.1)
Currently Receive Early Intervention Services 9 (47.4)
Receive Special Education Services 12 (63.2)
Currently Receiving Therapy:
Physical Therapy 7 (36.8)
Speech Therapy 17 (89.5)
Occupational Therapy 13 (68.4)
Other Therapy 10 (52.6)
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intervals per session. Daily schedules were obtained from preschool
teachers and children were randomly allocated to observation time
slots, excluding planned nap and mealtimes. Participants were
observed approximately eight times, and research assistants were
randomly assigned to observation sessions. Data were entered into
tablet computers which were equipped with the Multi-Option
Observation System for Experimental Studies (MOOSES) program
and corresponding LILY data collection software.>®> OSRAC-DD cat-
egories and codes were organized in columns on a single screen
and a timed audio prompt indicated when the observer should
observe and record the data. OSRAC-DD categories are mutually
exclusive and during each interval, observers independently
recorded the highest estimate of physical activity intensity fol-
lowed by the corresponding physical activity type and social and
physical environmental contexts. Inter-rater reliability assessment
was planned for at least 20% of the observation sessions. Pairs of
research assistants simultaneously, but independently, observed
the same focal child during these sessions using split headphones
and auditory prompts.

Physical activity levels were aggregated to provide estimates of
sedentary (levels 1 and 2 combined), light (level 3) and moderate-
to-vigorous (levels 4 and 5 combined; MVPA) physical activity. The
overall percentage of intervals spent in sedentary, light, and MVPA
were calculated. The percentage of intervals spent in physical ac-
tivity by location (indoor, outdoor, transition), type, stereotypic
behavior, and environmental context variables (e.g., indoor con-
texts, outdoor contexts, social group) were also calculated. An
additional category, “Reactivity” was included to indicate whether
or not participants were reactive to the observers.

Percent agreement for each category was calculated for inter-
rater reliability sessions using the following equation: [#agree-
ments/(#agreements+#disagreements)] x 100. Cohen’s kappa was
calculated for all inter-rater reliability assessments (20% of obser-
vation sessions). Session-level percent agreements and kappa
values were averaged to provide overall mean percent agreement
and kappa values and are presented in Table 2.

Results

The final version of the OSRAC-DD consisted of ten coding cat-
egories: 1) Physical Activity Level, 2) Physical Activity Type, 3) Re-
petitive/Stereotypic Behaviors, 4) Location, 5) Indoor Activity
Context, 6) Outdoor/Gym Activity Context, 7) Activity Initiator, 8)
Group Composition, 9) Interaction, and 10) Prompts. After the
evaluation phase of the study, the Engagement category was
excluded from the final instrument due to difficulty in discerning
true engagement during physical activity settings (e.g., outdoors
during recess, free play in a gym) and the “physical prompt” code
was moved from the Engagement to the Interaction category.
Table 3 describes the final categories and codes used in the OSRAC-
DD.

There were 137.5 observation sessions which yielded 5498 30-s
observation intervals. Inter-observer reliability was assessed during
28 observation sessions (20.6% of sessions), yielding 1120 obser-
vation intervals. There was a high level of percent agreement be-
tween observers for all OSRAC-DD observation categories
(range = 91%—100%). Lower scores were observed among Interac-
tion (kappa = 0.82, % agreement = 92.0%), Initiator (kappa = 0.85, %
agreement = 94.0%), and Physical Activity Level (kappa = 0.87, %
agreement = 91.0%). Physical activity level had the lowest percent
agreement largely due to the difficulties in distinguishing between
Level 1 (stationary and motionless) and Level 2 (stationary with
movement of limbs or trunk) movements. Kappa coefficients were
calculated to account for the possibility that observers agreed by
chance and mean kappa and standard deviations for each category
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Table 2
Average kappa coefficients and interobserver percent agreement by OSRAC-DD coding category.
Mean SD
Physical Activity Level Kappa 0.87 0.11
Percent Agreement 0.91 0.08
Physical Activity Type Kappa 0.96 0.04
Percent Agreement 0.96 0.04
Stereotypic/Maladaptive Behavior Kappa 0.97 0.06
Percent Agreement 0.97 0.06
Location Kappa 0.95 0.17
Percent Agreement 0.99 0.03
Indoor Activity Context Kappa 0.94 0.10
Percent Agreement 0.94 0.10
Outdoor Activity Context Kappa 0.99 0.04
Percent Agreement 0.99 0.04
Activity Initiator Kappa 0.85 0.29
Percent Agreement 0.94 0.12
Group Composition Kappa 0.92 0.07
Percent Agreement 0.92 0.06
Interaction Kappa 0.82 0.16
Percent Agreement 0.92 0.08
Engagement Kappa 0.89 0.08
Percent Agreement 0.93 0.06
Prompts Kappa 0.96 0.19
Percent Agreement 1.00 0.01
Reactivity Kappa 0.99 0.04
Percent Agreement 0.99 0.04
Table 3

An overview of the OSRAC-DD categories with detailed definitions for novel codes.

Category and Codes

Definition

Physical Activity Level
Physical Activity Type

Repetitive Behavior/

Stereotypy
Motor

Object
Vocal

None

Location

Indoor Education/Play
Context
Therapy

Outdoor/Gym Education/Play
Context
Therapy

Initiator of Activity
Peer

Therapist
Group Composition

1-1 Therapist
Interaction

None

Physical Prompt

Teacher

Peer

Therapist

Prompt for Physical Activity
Therapist Prompt to
Increase
Therapist Prompt to
Decrease

The level, or intensity, of physical activity on a scale of 1 (stationary) to 5 (fast, or vigorous movement).'®

The type of physical activity performed (e.g., climb, walk, run, ride, etc.) by the focal child. For a complete list of codes, please refer to Brown
etal.!®

The type of stereotypic, repetitive behavior that occurred during the observation window (i.e., motor, object, vocal, none).

Repetitive movements of the body without obvious function (e.g., hand flaps, taps surfaces, rocks or swivels, etc.). These may include self-
injurious behaviors (e.g., head banging, head rubbing, hair pulling, self-biting, etc.).?**°

Repetitive movements that are non-functional and involve at least one object such as a toy, ball, marker, etc. and are not teacher-directed
(e.g., bangs or taps objects, rolls or manipulates objects, flips objects).>*>°

Repetitive sounds, words, or vocalizations produced by the child (e.g., echolalia). These are responses that have no apparent function and
are not teacher directed.>’

No stereotypy or repetitive behaviors are present.

The geographic location of the focal child (i.e., indoors, outdoors, transitioning between spaces).'®

The preschool contextual circumstances that occur indoors. This category is based on what the child is doing (i.e., art, gross motor, center
time, books/preacademic, etc.) at the time of observation. For a complete list of codes, please refer to Brown et al.'®

Engaging with a therapist in speech, physical, occupational, art, or music therapy activities or engaging with resource personnel in
preacademic support activities. May occur in the classroom or outside the classroom.

The preschool contextual circumstances that occur outdoors or in a gym setting (i.e., sandbox, portable equipment, open space, ball, etc.) at
the time of observation. For a complete list of codes, please refer to Brown et al.'®

Engaging with a therapist in speech, physical, occupational, art, or music therapy activities or engaging with resource personnel in
preacademic support activities. May occur outdoors or in a gym setting.

The person or people who selected the activity area or activity in which the focal child is involved (i.e., adult, child, peer, therapist).'®
The activity area or the activity in which the focal child is observed was selected by a peer (e.g., during center time a peer asked the focal
child to play blocks with her).

The activity area or the activity in which the focal child is observed was selected by a therapist or resource personnel (e.g., a speech
therapist takes the focal child out of the room for testing).

The social group (i.e., number of children and adults) who are near to or engaged with the focal child. For a complete list of codes, please
refer to Brown et al.'®

Engaging in an activity or in proximity to only one or more therapists or resource personnel (i.e., no peers or other teachers).

The verbal or non-verbal communicative exchange or joint cooperative activity between the focal child and another individual.?®

No interaction occurred.

A child is physically being touched by a teacher, therapist, or peer in order to be facilitated or guided to the expected behavior.?”
Communicative exchange (verbal or non-verbal) or occurrence of joint, cooperative activity made by or to a teacher.>”

Communicative exchange (verbal or non-verbal) or occurrence of joint, cooperative activity made by or to a peer.?”

Communicative exchange (verbal or non-verbal) or occurrence of joint, cooperative activity made by or to a therapist or resource
personnel.””

The explicit behaviors of adults or children to increase, maintain, or decrease the focal child’s physical activity behavior.'®

Therapist or resource personnel prompt the focal child to increase or maintain physical activity.

Therapist or resource personnel prompt the focal child to decrease physical activity.
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are presented in Table 2. Kappa coefficients ranged from 0.82 to
0.99 indicating high levels of interrater reliability across all
categories.

Preschoolers with developmental disabilities spent 77.7% of the
time in sedentary behavior and engaged in MVPA 4.0% of the time
during preschool hours (Table 4). The most frequently observed
types of physical activities were sitting/squatting (51.6%) and
standing (20.2%), followed by walking (16.7%). Preschoolers spent
85.8% of the time in an indoor education or play context and most of
this time was sedentary (84.2%). The most frequently occurring
indoor play and educational contexts were group time (19.3%),
transition (12.3%), and therapy (10.3%), all of which were mostly
sedentary. When in the outdoor or gym environments (10% of the
time), children engaged in primarily sedentary (42.5%) or light
(41.0%) activities. The most frequently occurring outdoor or gym
contexts were open space (8.8%), fixed equipment (3.5%), and ball
play (1.3%). Adults initiated activities 49.8% of the time and pre-
schoolers spent most of the time in a group setting with an adult
(41.9%) or among a group of peers (16.4%). Within the social group
settings, there were no observed interactions during 60.1% of the
observation intervals. Prompts to increase physical activity
occurred less than 1% of the time.

Discussion

The primary finding of this study was that the OSRAC-DD is a
reliable instrument for assessing the physical activity behaviors and
preschool contexts among children with developmental disabil-
ities. There was high inter-rater reliability among all OSRAC-DD
coding categories. These results are comparable to those of other
direct observation instruments for typically developing pre-
schoolers.''® Brown et al. similarly reported high levels of agree-
ment for all OSRAC-P categories with lower levels observed in the
Group Composition, Physical Activity Level, and Initiator cate-
gories.'® In both studies, disagreements between observers in the
Physical Activity Level category often occurred between levels 1
(stationary) and 2 (stationary with limb movement), however this
was not concerning as these levels are aggregated to determine
overall sedentary behavior. As was the case in the Brown et al.
study, disagreements in the Initiator category were often the result
of missed contextual indicators about who initiated the activity
(e.g., who initiated a game of tag), and the same code was recorded
across multiple observation intervals.'® Lastly, levels of agreement
in the Interaction category were higher than reported in other
studies (kappa = 0.73—0.79).2>%4

Consistent with other studies of children with and without
disabilities, participants were primarily sedentary during the
school day.'>'%?® While both the OSRAC-P and BEACHES provide
rich contextual information about physical activity and environ-
mental contexts, neither instrument allows for the recording of
additional contexts that are relevant to children with develop-
mental disabilities (e.g., repetitive/stereotypic behaviors, therapy,
interactions with therapists). Extensive efforts were taken to
identify these important contexts and establish content validity
through several literature reviews, discussions with special edu-
cation preschool directors and therapists, and classroom observa-
tions. As such, the OSRAC-DD has considerable advantages over
other instruments to assess physical activity among preschoolers
with developmental disabilities. Some researchers have hypothe-
sized that the repetitive and stereotypic behaviors often demon-
strated by young children with disabilities may contribute to
overall physical activity levels*>?7?¢ but this has yet to be investi-
gated. Linking the OSRAC-DD physical activity intensity data with
that of stereotypic behavior occurrences may help to explore these
questions. Additionally, evidence suggests that the social
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environment may influence physical activity levels in certain set-
tings'” and the addition of the Interaction category in the OSRAC-
DD will allow for this relationship to be further investigated.

There are several strengths and limitations of the present study.
The categories and codes contained in the OSRAC-DD allow for rich,
descriptive recording of physical activity behaviors and the con-
texts during which they occur in inclusive and special education
settings. Codes are specific to preschool settings and include rele-
vant contexts for children with developmental disabilities (e.g.,
repetitive behavior/stereotypy, therapy contexts, interaction with
peers or adults). Next, the broad categories and codes within the
OSRAC-DD are appropriate for use in both special education and
inclusive preschool classrooms, which allows for simultaneous
study of physical activity of children with and without develop-
mental disabilities. However, limitations of the instrument should
be considered. First, although the physical activity codes used in the
OSRAC-DD have been validated for typically developing children,'*
they have only been validated among a small sample of children
with intellectual disabilities (n = 11; r = 0.61).!> Most participants
in our sample had an autism diagnosis and children with other
developmental disabilities were largely underrepresented. Future
studies should replicate this study and validate physical activity
codes with objective measures (e.g., accelerometers) among a
larger and more diverse sample of children with disabilities.
Another limitation of the OSRAC-DD is that due to the nature of the
5-s observe, 25-s record observation intervals, it provides an esti-
mate and not a direct measure of time spent in physical activity.
Next, as with many direct observation systems, the OSRAC-DD is
very time- and resource-intensive. In order to establish high levels
of reliability, observers spent a considerable amount of time
studying the OSRAC-DD manual and conducting field observations
in inclusive and special education classrooms. Lastly, observers
were unable to be blinded to reliability assessments because audio
prompts were delivered using split headphones to ensure simul-
taneity of observations.

Conclusions

The OSRAC-DD is a reliable observational instrument which
contextualizes physical activity behaviors of preschoolers with
developmental disabilities. Observers simultaneously record levels
of children’s physical activity on a 1 to 5 scale, type of physical
activity, repetitive and/or stereotypical behaviors, and the physical
(i.e., location, indoor and outdoor contexts) and social environ-
ments (i.e., activity initiator, group composition, interaction,
physical activity prompts) in which physical activity takes place.
This instrument allows for unique insights into the physical activity
behaviors of preschoolers with developmental disabilities and can
be used in comparative studies between children with and without
disabilities. Further, it has the potential to be used for intervention
evaluation as well as observational studies that aim to identify
social and physical environmental correlates of physical activity
among populations with developmental disabilities. Identifying
these correlates can aid in the development of more inclusive
physical activity practices in preschool settings, resulting in sig-
nificant health and developmental benefits for children with
developmental disabilities.
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Table 4
Observed OSRAC-DD codes and percentages of intervals by activity level.

Percentage of Intervals

Categories, Observed Codes Observed Intervals Sedentary Light MVPA
Total Observed Intervals 5393 77.7 18.2 4.0
Location
Inside 4617 84.2 133 2.5
Outside 546 42.5 41.0 16.5
Transition 230 309 63.9 5.2
Physical Activity Type
Sit/Squat 2880 99.9 0.1 0.0
Stand 1132 99.5 0.5 0.0
Walk 934 0.5 94.2 5.2
Lie Down 122 100.0 0.0 0.0
Run 113 0.0 0.0 100.0
Jump/Skip 72 14 36.1 62.5
Ride 31 6.5 67.7 25.8
Climb 21 4.8 95.2 0.0
Crawl 21 333 66.7 0.0
Pull/Push 17 353 11.8 52.9
Throw 17 76.5 17.6 5.9
Swing 14 100.0 0.0 0.0
Dance 11 36.4 63.6 0.0
Repetitive/Stereotypic Behavior
None 5205 77.9 184 3.7
Object 73 84.9 123 2.7
Motor 66 48.5 16.7 34.8
Vocal 46 82.6 174 0.0
Indoor Education/Play Contexts
Group Time 1036 95.2 3.5 14
Transition 662 60.6 373 21
Therapy 556 90.8 9.0 0.2
Manipulative 496 84.7 113 4.0
Books/preacademic 464 90.1 9.7 0.2
Videos 323 98.5 1.5 0.0
Snacks 299 98.3 1.7 0.0
Art 154 929 6.5 0.6
Sociodramatic 108 88.0 10.2 1.9
Self Care 86 74.4 24.4 1.2
Time Out 47 100.0 0.0 0.0
Large Blocks 26 46.2 42.3 115
Outdoor/Gym Education/Play Contexts
Open Space 475 345 42.7 22.7
Fixed 191 534 35.1 11.5
Ball 69 449 37.7 174
Portable 51 58.8 41.2 0.0
Wheel 41 26.8 53.7 19.5
Sandbox 29 86.2 13.8 0.0
Time Out 18 94.4 5.6 0.0
Activity Initiator
Adult Initiated 2735 85.3 13.2 1.5
Child Initiated 2056 66.1 25.8 8.1
Therapist Initiated 574 85.2 14.6 0.2
Peer Initiated 28 39.3 32.1 28.6
Group Composition
Group Adult 2348 82.6 149 25
Group Peer 908 719 20.8 7.3
Solitary 715 70.5 22.7 6.9
1-1 Adult 577 74.4 225 3.1
1-1 Peer 557 76.7 18.7 4.7
1-1 Therapist 288 82.6 17.0 03
Interaction
No Interaction 3337 79.2 17.3 3.5
Interaction with Adult 712 73.6 24.0 24
Interaction with Group 545 76.1 16.1 7.7
Interaction with Peer 486 72.8 18.7 84
Interaction with Therapist 312 81.4 17.9 0.6
Engagement
Active Engagement 3301 69.4 24.8 5.8
Passive Engagement 1194 97.9 1.9 0.2
Passive Non-Engagement 361 98.6 14 0.0
Active Non-Engagement 340 72.6 22.1 53
Physical Prompt 197 65.0 325 2.5
Prompts
No Prompt 5354 77.9 18.2 39
Teacher Prompt - Increase 21 66.7 14.3 19.0
Teacher - Prompt Decrease 10 50.0 20.0 30.0
Therapist Prompt - Increase 6 333 66.7 0.0
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Peer Prompt - Increase 1

0.0 0.0 100.0
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