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The process of determining whether a student is eligible for an adapted physical education (APE)

program in the school setting includes gathering objective data related to the student’s abilities and

needs. Francis X. Short, in Chapter 4 of Adapted Physical Education and Sport (1) discusses the
“Determination of Unique Need” (1, p64) as a critical component of this process as well as of the
development of an Individualized Education Plan (IEP) which includes goals and objectives related to
physical education. The purpose of this paper is to assist those persons who participate in the
information gathering process in the selection of assessment tools which provide objective,
measurable, reliable and valid data related to a student’s diagnosis or condition. It is beyond the scope
of this discussion to review all possible assessment tools or all possible diagnoses, and the reader is
encouraged to investigate additional choices to ensure an informed decision. Three lists of assessment
tools used with children with special needs can be found at PE Central (2,3) and State Council on
Adapted Physical Education (4) websites. Francis X. Short (1, Chapter 4) also includes a discussion of
types of tests, with specific examples of each type, which can be used for assessments related to

adapted physical education.

Information provided for each of the following assessment tools includes a basic description of
the tool and its properties as well as students/persons with whom it could be used. Additional

information related to each tool can be accessed via the cited references. The references cited for each
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assessment tool are not intended as an indication of the total sum of citations which are or may be
available for each assessment tool or each population discussed in relation to the assessment tools.

Activity Scale for Kids-Performance Version (ASK©p) and Capability Version (ASK©c¢) is a

reliable, valid self-report measure for use with children, ages five to 15 years, with musculoskeletal
limitations (amputations, arthritis, cerebral palsy, fractures, muscular dystrophy, scoliosis, spina
bifida) (5,6). ASK©Op measures what the child actually did the previous week. ASK©c, the capability
version, measures what the child could do during the previous week, is typically used for research (7)
and can be used to monitor changes. [Another self-report instrument, ActivityGram, developed for use
with students without disabilities, utilizes computer software, is valid and reliable and can be used for
certain children with disabilities (1, p71-72).]

Berg Balance Scale is a well known performance based 14 item assessment tool used to measure

balance during functional tasks such as sitting, walking and changing positions. Score ranges indicate
fall risk. This scale was developed for (8), and found valid and reliable for use with, elderly patients
(9,10,11). It has also been recommended for use with children beginning at age five years (12) for the
same purposes.

Brockport Physical Fitness Test is a reliable and valid criterion-referenced test that can be used

for the evaluation of physical fitness of children, ages ten to 17, with (e.g. mental retardation, spinal
cord injuries, cerebral palsy, blindness, congenital anomalies and amputations) and without disabilities
(1, p13 and 70). Physical fitness components of the Brockport are aerobic functioning, body
composition, and musculoskeletal functioning. Specific items related to the child’s diagnosis can be
selected as part of the items tested.

Bruininks-Oseretsky Test of Motor Proficiency, Second Edition (BOT-2) is a norm-referenced

standardized motor performance test for use with persons of ages four to 21 years who have mild to
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moderate motor impairments, developmental coordination disorder (DCD), also known as “clumsy
child syndrome, dyspraxia, minimal brain dysfunction, perceptual motor dysfunction, and
developmental dyspraxia” (14, p65), mild to moderate mental retardation and high-functioning
autism/Asperger’s Disorder (14). Reliability and validity have been established with the second
edition (14, p51-72). In addition to use in general testing of developmental motor skills (9) the BOT
and BOT-2 have been cited in research reports related to balance in children (15), balance in children
with cerebral palsy (16), fitness programs for children with cerebral palsy (17,18) and as having
concurrent validity with the Movement Assessment Battery for Children (19). The short form can be
used as a screening device; in particular, the manual coordination, strength and agility subtests are
applicable for use in screening children for adapted physical education program needs (14).

Competency Testing for Adapted Physical Education (CTAPE) is a standardized and valid

criterion-referenced competency based test (standardized by the Louisiana Task Force on Adapted
Physical Education) which discriminates between children who have average motor skills and those
whose motor skill development is significantly below average (20). The CTAPE has six test levels for
six age groups ranging from six to 15 years and older. The CTAPE provides percentage score
guidelines related to physical education program placement and an assessment supplement for use
with students whose scores are at or below the nineteenth percentile.

Dynamometer use is common for determination of muscle strength in many populations. Studies
have used dynamometers with research related to children with cerebral palsy and other disabilities
(16,17,21), typically developing children of ages two through four (22) and ages six through 13 (23),
and adolescents and young adults with myelomeningocele (24), with documentation of reliability of

the measurements (22,23).
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Energy Expenditure Index (EEI) is a measure of endurance (working heart rate — resting heart

rate/speed) which can be used for persons of ages three and older (9). EEI use with children with
cerebral palsy has been validated (25). Numerous studies and papers regarding children with cerebral
palsy and other disabilities (17, 18, 21, 26, 27, 28) have used or discussed EEI for data collection
related to fitness and/or function.

Functional Gait Assessment(FGA) is a ten item assessment used for detecting ambulation

balance impairments. It has been found to be reliable and valid for use with persons with vestibular
impairments (29). Age referenced norms are available for adults of ages 40-89. The FGA was
determined to have concurrent validity (29) with the Timed Up and Go test which is used with persons
from ages four and up (12) and has been used in balance studies with children with post-traumatic
brain injury (30) and cerebral palsy (16), validated for use with children with and without disabilities
(31) and found reliable and valid for children with and without cerebral palsy (32).

Functional Reach Test (FRT) measures “anticipatory standing balance when reaching” (9, p4)

and is an indicator of postural stability. It has good to excellent reliability in children with (33) and
without (34) disabilities and concurrent validity with the Timed Up and Down Stairs Test (32) and the
Pediatric Evaluation of Disabilities Index (35).

Gross Motor Function Measure (GMFM) is a standardized, reliable and valid [children between

five months and 16 years (12)] criterion-referenced measure of motor function in children with
cerebral palsy (36,37) and acquired brain injury (38), and has been used for children with other
diagnoses (osteogenesis imperfecta, acute lymphoblastic leukemia) with concomitant motor
impairments. The GMFM has been validated for use with children with Down syndrome (36). It has

been cited (15,18) or used for data collection (21,27,28,38,39,40,41,42) in many studies.
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Miller Assessment of Preschoolers (MAP) is a standardized, norm-referenced screening test for

children of ages two years and nine months to five years and eight months (12,43,44). Validity and
reliability have been established for the main test (44). MAP has five performance indices
(Foundations Index — neurological and neuromotor, coordination — gross, fine and oral motor tasks;
Verbal Index; Non-Verbal Index; Complex Tasks Index — interaction of sensory, motor, cognitive
skills and interpretation of visual-spatial information).

Movement Assessment Battery for Children (Movement ABC) is a norm-referenced

standardized assessment (18) used for identification of motor function impairments in children of ages
four to 12 years with mild movement disorders (12). Test-retest reliability and concurrent validity
with the Bruininks-Oseretsky test of Motor Proficiency (first edition) were established in a study
related to children with generalized joint hypermobility (19). The Movement ABC, or MABC, has
been used for testing motor performance in studies with typically developing children (45), children
with mild cognitive impairments (46), children with minor neurological dysfunction (47), children
with developmental coordination disorder (48,49), children with visual impairments (50) and children
with congenital anomalies (51). MABC was selected as the motor competence assessment tool for a
study of how physical fitness develops in children with high and low levels of motor competence (52).

Peabody Development Motor Scales, Second Edition (PDMS-2) is a norm and criterion-

referenced (1) standardized assessment of gross and fine motor development (1,2,12) used for
children of ages one through 83 months (2,12). The reliability and validity have been established for
typically developing children (1) and children with mild to moderate motor impairment (15). PDMS-2
1s used for establishment of concurrent validity of other tools (53,54) and has been described as the

gold standard for its uses (54).
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Pediatric Balance Scale (PBS) is a reliable measure of balance for school-aged children, five

years and older (18) with mild to moderate balance impairments (15). It is a modification of the Berg
Balance Scale which has been discussed previously in this paper. The reliability study participants
included children with diagnoses of Prader-Willi syndrome, learning disabilities, speech-language
impairments, mental retardation, spina bifida, status-post brain tumor resection, cerebral palsy
(athetosis, hemiparesis, spastic diplegia) and hypotonia (15, p117). The PBS was used in a study as a
measure of balance with a pediatric patient who was status-post medulloblastoma removal (55).

Pediatric Clinical Test of Sensory Interaction for Balance (P-CTSIB) is used to measure the

effects of the sensory system on stationary balance (ability to maintain standing position using visual,
vestibular and somatosensory input)(56) with children of ages four through ten years (12). The test is
reliable for use with children of ages four through nine (56) with and without disabilities (57). P-
CTSIB has been used in balance studies of preschool children (58) and children with cerebral palsy
(16,59). Findings related to balance and impairments (decreased strength and/or range of motion)
suggested that testing at the impairment level could provide indication for effective interventions
which would impact on balance abilities (59).

Pediatric Evaluation of Disability Inventory (PEDI) is a standardized norm and criterion-

referenced (referenced to children with disabilities), reliable and valid evaluation of functional abilities
(self-care, mobility, social function)(60) for children of ages six months to seven years six months (12,
18,60). The PEDI can be used for evaluation of older children if the functional abilities are below the
age of seven years six months (18). PEDI has been used in studies of balance with children with
spastic cerebral palsy (hemiplegia, diplegia and quadriplegia) (16), fitness (17) and classification of
(61) children with developmental disabilities (17), functional performance of children with spina

bifida (62), measurement of functional change in children with acquired brain injury (63) and

Dianna Foster, PT, DPT Research Paper, HSC6905, Fall 2010Page 6



measurement of function in children with complex spinal impairments (idiopathic scoliosis, congenital
scoliosis, kyphoscoliosis)(64). The minimal clinically important difference when the PEDI is used to
assess functional change was determined to be 11 points in a study of children receiving inpatient
rehabilitation services (65).

Presidential Fitness Test (PFT) is a norm-referenced test used with children of ages six to 17

years, with and without disabilities (17). It has been used for the evaluation of fitness in studies with
(17) and/or involving (66) children with disabilities (Down syndrome, spina bifida, cerebral palsy,
autism, mental retardation, retinopathy of prematurity, anxiety disorder) . Modifications to the PRT
were made in the cited study (66) involving children with disabilities.

Rate of Perceived Exertion Scale (RPE) has been found to be valid and reliable for use with lean

and obese persons (67) and adolescent girls (68). The RPE has been used in studies with adults and
children with cerebral palsy (28,69,70), developmental coordination disorder (71) and pediatric cancer
survivors (72).

School Function Assessment SFA) is a standardized and valid criterion-referenced assessment

designed to measure functional participation in school activities (12), functional change (18,73) and
the need for assistance and adaptations in the school environment for children of elementary school
ages (from kindergarten through sixth grade) with a variety of disabilities including motor,
communication, emotional, cognitive and behavior impairments (74). The SFA was also designed to
assist in program planning including the development of Individualized Education Plan objectives (73,
pl). The format is “judgment-based” (73, p1). School personnel who know the student well, including
having familiarity with the student’s performance in daily activities, complete the questionnaire.
Performance in six school activities/environments (including the classroom, transitions, meals and

playground areas) is assessed. The validity and reliability of SFA use with elementary school children
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has been supported by numerous studies (75,76,77,78). The SFA was used as an assessment tool in a
case study of a child with cerebral palsy (79) and as a tool in an inter-rater reliability study in which
participants were children with attention deficit disorder, cerebral palsy, developmental delay, speech
and language delay and spina bifida (61).

Shuttle Run Test [ (SRT-I) and Shuttle Run Test-II (SRT-II), developed for use with children

with cerebral palsy, were found to be reliable and valid measures of aerobic capacity in children and
adolescents (subject ages ranged from seven to 20 years)(80). SRT-I and SRT-II were designed for
use by children who are classified as level I or level II, respectively, using the Gross Motor Function
Classification System (GMFCS), a reliable and valid method for rating motor behavior of children
with cerebral palsy and Down syndrome (53).

Single Limb Stance(SLS) or Timed One Legged Stand (TOLS) or One-Leg Standing Balance

has a high degree of test-retest (for time, eyes open) and interrater reliability in typically developing
children (81). TOLS was used, among other assessments, for the establishment of concurrent validity
of a Timed Up and Down Stairs test (32) for use with children with and without cerebral palsy.
Reduced single limb stance is associated with limitations of ankle stability and postural control in
children (32).

Six Minute Walk Test measures endurance for walking in children of ages five and older (18).

The six-minute walk test is used for data related to functional exercise capacity in persons with
pulmonary and cardiac impairments who are undergoing medical interventions (82,83) It was used as
one outcome measure in a case-study of an adolescent with cerebral palsy (21) and has been found to
have good reliability when used with children and adolescents with obesity (84). It was found to be

“useful for monitoring clinical status in children with end stage renal disease” (85 p2222).
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Standardized Walking Obstacle Course (SWOC) is a valid and reliable functional measurement

tool (31) for use with children of all ages (18) with and without disabilities who are able to follow
simple directions and can ambulate without an assistive device. The SWOC measures ambulation
speed and stability (18). Children included in the reliability study (31) had diagnoses/classifications of
multiple handicap, orthopedic impairment, other health impairment, cerebral palsy, Down syndrome,
attention deficit disorder, mental retardation and development delay. Additional studies (86,87) found
that the SWOC results distinguished between children with cerebral palsy or Down syndrome and
children with typical development. The SWOC has concurrent validity with the Timed Up and Go test
(31).

Test of Gross Motor Development — 2 (TGMD-2) is a reliable, valid (88,89,90), norm-referenced

standardized assessment of motor abilities that develop in children of ages three to ten years (12,88).
Skills tested include locomotion skills, such as running and jumping, and object control skills, such as
catching and kicking balls (88). Applications of the TGMD-2 include identifying children with gross
motor developmental delays, planning instructional gross motor programs and assessing progress (88).
The TGMD-2 has been used as an assessment measure in studies related to skill and activity of
preschool children (91), motor skills and activity in children with and without visual impairments (92),
neuromotor task training for children with developmental coordination disorder (93) and overhand
throw acquisition with first grade students (94). The TGMD-2 has been cited in papers discussing
functional mobility for children with cerebral palsy (18) and movement skills of children with
attention-deficit hyperactivity disorder (95).

Timed Up and Down Stairs Test (TUDS) is a reliable and valid functional mobility outcome

measure for use with children with and without cerebral palsy (32) of all ages (18) who can walk up

and down stairs independently. The TUDS has concurrent validity with, and includes components of,
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other measures/tests (TUG, FRT, TOLS) which assess static and anticipatory control of balance,
dynamic balance and strength (32).

Timed Up and Go (TUG) measures anticipatory balance and motor control while performing

typical motor activities (12,18). It is used for determination of fall risk and for assessment of
functional ability changes (31). The TUG has excellent interrater reliability in children with
disabilities and is related to the index of sway on the P-CTSIB and to the mobility sections of the
PEDI (32). It has been used as an outcome measurement tool in studies of children with cerebral palsy
(16,27) and in studies for determination of reliability and validation of other tests/measurements
(29,31).

Toddler and Infant Motor Evaluation (TIME) is a norm-referenced assessment of motor abilities

with high test-retest and interrater reliability (96), moderate construct validity (97) and good
discriminative validity when used in large populations (98). The TIME identifies mild to severe
(12,18) motor delays and detects changes in function for children of ages four months to three years
six months (12,18,96,97). The TIME has been used as an assessment of motor mobility and stability
in children with Prader-Willi syndrome (99,100) and of the quality of movements of children with

Down syndrome and other developmental disabilities (101).

Table 1 provides a condensed compilation of the information discussed above. The sixth column
provides a reference to which of the five developmental objectives of physical education, as identified
by the American Alliance of Health, Physical Education, Recreation and Dance (102), the information
acquired from the assessment tool may apply. This will be of assistance in identifying a unique need
for APE as well as in developing measurable goals and objectives, based on the data provided by the

test results, for the IEP.
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Table 1.

Applications of Assessment Tools Related to Determination of Unique Need for Adapted Physical Education Programs

ASSESSMENT DIAGNOSES/POPULATIONS AGE RANGE PROPERTIES USES PE
TOOL OBJECTIVES
COMPONENTS
(ASK©) Musculoskeletal limitations (amputations, arthritis, cerebral 5-15 years Reliable, valid Measurement of functional activities, Neuromuscular,
palsy, fractures, muscular dystrophy, scoliosis, spina bifida) monitor changes Interpretive,
Social, Emotional
Berg Any diagnosis or condition that may or does affect static or 5 years through Reliable, valid with adults. Determination of fall risk, Neuromuscular
dynamic balance adulthood Good sensitivity and effectiveness of interventions.
specificity
Brockport Children with and without disabilities 10-17 years Criterion referenced, Determination of fitness levels Organic
reliable, valid
(BOT-2) Persons with (motor delay, developmental motor 4-21 years Standardized norm Measurement of gross and fine motor Neuromuscular
coordination disorder, mild-moderate mental retardation, referenced, reliable, valid skill levels, screening, making
cerebral palsy, autism) and without disabilities educational placements, diagnosing
motor impairments
CTAPE Children with mild to significant decrease in motor skills 6-15 years and above Standardized, valid Determination of motor skills level, Neuromuscular
abilities determination of need for alternate
physical education placement
Dynamometer Persons with (cerebral palsy, myelomeningocele) and 2 years and older Reliable Determination of muscle strength Organic
without disabilities
EEI Persons with and without disabilities 3 years and older Valid Measurement of fitness Organic
(cardiovascular endurance)
FGA Persons with (cerebral palsy) and without disabilities with Age referenced Reliable, valid with persons Detection of ambulation balance Organic,
vestibular impairments. norms available for with vestibular impairments impairments Neuromuscular
persons of ages 40-
89.
FRT Persons with and without disabilities Children 5-15 years. Reliable, valid Measurement of anticipatory standing Neuromuscular
Adults of all ages balance
GMFM Children with cerebral palsy, acquired brain injury, 5 months-16 years Standardized criterion Measurement of motor function and Neuromuscular
ostec is imperfecta, leukemia, Down syndrome referenced, reliable, valid changes of motor function
MAP Children with (cerebral palsy, history of prenatal drug 2 years 9 months—5 Standardized norm Screening Neuromuscular
exposure) and without disabilities/impairments years 8 months referenced, main test reliable
and valid
MABC Typically developing children, children with 4-12 years Standardized norm Identification of motor function Neuromuscular
impairments/disabilities (cognitive impairments, neurologic referenced, reliable, valid impairments/delays
dysfunction, developmental coordination disorder, visual
impairments, co ital anomalies)
PDMS-2 Children with mild-moderate motor impairment, typically 1-83 months Norm and criterion Identification of motor delays and Neuromuscular
developing children referenced, reliable, valid functional limitations, assessment of
progress
PBS Children with mild to moderate balance impairments > 5 years Reliable Detection of balance impairment Neuromuscular
(Prader-Willi syndrome, learning disability, speech-
language impairments, mental retardation, spina bifida,
status-post brain tumor resection, cerebral palsy, hypotonia
P-CTSIB Children with and without disabilities 4-9 years Reliable Detection of balance impairment Neuromuscular
PEDI Children with disabilities (cerebral palsy, developmental 6 months-7 years, 6 Standardized norm and Detection of functional impairments Neuromuscular,
disabilities, spina bifida, acquired brain injury, spinal months criterion referenced, reliable, in the mobility, self-care and social Social
impairments) Older children whose valid domains; measurement of change
functional levels are
below the age of 6
years, 7 months
PFT Children with (Down syndrome, spina bifida, cerebral 6-17 years Norm referenced Evaluation of fitness levels Organic
palsy, autism, mental retardation, retinopathy of Modifications may be necessary if
prematurity, anxiety disorder) and without disabilities used with children with disabilities
RPE Children (cerebral palsy, developmental coordination 10 years and older Valid, reliable Measurement of perceived exertion Organic
disorder, cancer survivors) with and without disabilities
SFA Children with motor, communication, emotional, cognitive Elementary school Criterion referenced, Measurement of functional Neuromuscular,
and behavior impairments ages: kindergarten — reliable, valid participation in school activities, Social, Emotional
6" grade measurement of change, assistance in
program plannin;
SRT-I, SRT-IT Persons with cerebral palsy 7-20 years Reliable, valid Measurement of aerobic capacity Organic
SLS Persons with(cerebral palsy) and without disabilities 4 years and older Reliable, valid Measurement of balance on one leg Neuromuscular

Six Minute Walk

Persons, including children with pulmonary and cardiac
impairments

5 years and older

Reliability established for
children and adolescents

Measurement of endurance

Organic

with obesity
SWOC Ambulatory children with (multiple handicap, orthopedic 4 years and older Valid, reliable Measurement of ambulation speed Neuromuscular
impairment, other health impairment, cerebral palsy, Down and stability.
syndrome, attention deficit disorder, mental retardation,
developmental delay) and without disabilities
TGMD-2 Children with (cerebral palsy, visual impairments, attention 3-10 years Standardized norm Identification of developmental delay Neuromuscular
deficit hyperactivity disorder, developmental coordination referenced, reliable, valid related to locomotion and object
disorder) and without disabilities control skills, assistance in program
planning, measurement of progress
TUDS Children with and without cerebral palsy who can walk up all ages Reliable, valid Functional mobility outcome measure Neuromuscular
and down stairs
TUG Children with disabilities (e.g. cerebral palsy) 4 years and older Reliable Measurement of balance and motor Neuromuscular
control, determination of fall risk
TIME Children with development disabilities (Down syndrome, 4 months — 3 years Norm referenced , reliable, Assessment of motor abilities, Neuromuscular

Prader-Willi syndrome)

valid

detection of delays and changes

Dianna Foster, PT, DPT

Research Paper, HSC6905, Fall 2010Page 11




References

1. Winnick JP. Adapted Physical Education and Sport, 4™ edn. Champaign: Human Kinetics,
2005.

2. Hogberg CS. Popular Scales used for Assessing Kids with Special Needs.
http://www.pecentral.org/adapted/adaptedassessmentchart.html

3. PE Central. Adapted Physical Education Instruments.
http://www.pecentral.org/adapted/adaptedinstruments.html

4. Assessment Tools. State Council on Adapted Physical Education.
http://napeconference.org/AssessmentTools.htm

5. Palisano RJ, Copeland WP, Galuppi BE. Performance of Physical Activities by Adolescents
with Cerebral Palsy. Phys Ther 2007;87(1):77-87.

6. Young NL, Williams JI, Yoshida KK, Wright JG. Measurement Properties of the Activities
Scale for Kids. J Clin Epidemiol 2000;53(2):125-137.

7. Activity Scale for Kids. http://www.activitiesscaleforkids.com

8. Berg K, Wood-Dauphinee S, Williams JI, Gayton D. Measuring Balance in the Elderly:
Preliminary Development of an Instrument. Physiother Can 1989;41:304-311.

9. Berg K, Wood-Dauphinee S, Williams JI, Maki B. Measuring Balance in the Elderly:
Validation of an Instrument. Can J Public Health 1992 July/August supplement 2:S7-S11.

10. Berg K, Wood-Dauphinee S, Williams JI. The Balance Scale: Reliability Assessment with
Elderly Residents and Patients with an Acute Stroke. Scand J of Rehab Med 1995;27:27-36.

11. Lajoie Y, Gallagher SP. Predicting Falls within the Elderly Community. Comparison of
Postural Sway, Reaction Time, the Berg Balance Scale, and the Activities-Specific Balance
Confidence (ABC) Scale for Comparing Fallers and Non-Fallers. Arch Phys Med Rehabil
2005;86(4):789-792.

12. List of Assessment Tools Used in Pediatric Physical Therapy. American Physical Therapy
Association, Section on Pediatrics. Created by the Practice Committee 05/04, Last revised
06/05. http://www.pediatricapta.org/pdfs/AssessScreenTools2.pdf

13. Winnick JP, Short FX. The Brockport Physical Fitness Test. Palaestra 2000;16(1).
http://findarticles.com/p/articles/mi_hb6643/is_1 16/ai n28763845/pg_2/?tag=content;col

14. Bruininks RH: BOT-2 Bruininks-Oseretsky Test of Motor Proficiency Second Edition
Manual. Circle Pines: American Guidance Services, Inc., 2005

Dianna Foster, PT, DPT Research Paper, HSC6905, Fall 2010Page 12



15. Franjoine MR, Gunther JS, Taylor MJ. Pediatric Balance Scale: A Modified Version of the
Berg Balance Scale for the School-Aged Child with Mild to Moderate Motor Impairment.
Pediatr Phys Ther 2003:15:114-128.

16. Lowes LP: Evaluation of the Standing Balance of Children with Cerebral and Tools for
Assessment. Philadelphia, Pa: Medical College of Pennsylvania And Hahnemann University;
1996. Unpublished doctoral dissertation. Abstract accessed 10-3-10.
http://gait.aidi.udel.edu/res695/homepage/pd_ortho/research/symp 695/abstract/LOWES.HTM

17. Fragala-Pinkham MA, Haley SM, Rabin J, Kharasch VS. A Fitness Program for Children
with Disabilities. Phys Ther 2005;85:1182-1200.

18. O’Neil ME, Fragala-Pinkham MA, Westcott SL, Martin K, Chiarello LA, Valvano J, Rose
RU. Physical Therapy Management Recommendations for Children with Cerebral Palsy —
Spastic Diplegia: Achieving Functional Mobility Outcomes. Pediatr Phys Ther 2006; 18:49-72.

19. Engelbert RHH, Kooijmanns FTC, van Riet AMH, Feitsma TM, Uiterwaal CSPM, Helders
PJM. The Relationship Between Generalized Joint Hypermobility and Motor Development.
Pediatr Phys Ther 2005;17:258-263.

20. Louisiana Department of Education, Special Populations, Adapted Physical Education.
Accessed 10-3-10. http://www.doe.state.la.us/lde/eia/1469.html

21. Mulligan H, Abbott S, Clayton S, McKegg P, Rae R. The Outcome of a Functional Exercise
Programme in an Adolescent with Cerebral Palsy: A Single Case Study. NZ J Physiother
2004;32(10):30-38.

22. Gajdosik CG. Ability of Very Young Children to Produce Reliable Isometric Force
Measurements. Pediatr Phys Ther 2005;17:251-257.

23. Wiggin M, Wilkinson K, Habetz S, Chorley J, Watson M. Percentile Values of Isokinetic
Peak Torque in Children Six Through Thirteen Years Old. Pediatr Phys Ther 2006;18:3-18.

24. Buffart LM, van den Berg-Emons RJG, van Wijlen-Hempel MS, Stam HJ, Roebroeck ME.
Health-Related Physical Fitness of Adolescents and Young Adults with Myelomeningocele.
Eur J Appl Physiol 2008;103:181-188.

25. Rose J, Gamble JG, Medeiros J, Burgos A, Haskell WL. Energy Cost of Walking in Normal
Children and in Those with Cerebral Palsy: Comparison of Heart Rate and Oxygen Uptake.
J Pediatr Orthop 1989;9(3):276-279.

26. Rose J, Gamble JG, Burgos A, Medeiros J, Haskell WL. Energy Expenditure Index of
Walking for Normal Children and for Children with Cerebral Palsy. Dev Med Child Neurol
1990;32(4):333-340.

Dianna Foster, PT, DPT Research Paper, HSC6905, Fall 2010Page 13



27. Dilenno M, Atkinson H. Quality of Life, Strength and Function Following as Intensive
Strengthening Program in a 17 Year Old Child with Cerebral Palsy. Abstracts of Platform and
Poster Presentations for the 2006 Combined Section Meetings. Pediatr Phys Ther 2006;18:73-
74.

28. Schlough K, Nawoczenski D, Case LE, Nolan K, Wigglesworth JK. The Effects of Aerobic
Exercise on Endurance, Strength, Function and Self-Perception in Adolescents with Spastic
Cerebral Palsy: A Report of Three Case Studies. Pediatr Phys Ther 2005;17:234-250.

29. Wrisley DM, Marchetti GF, Kuharsky DK, Whitney SL. Reliability, Internal Consistency,
and Validity of Data Obtained With the Functional Gait Assessment. Phys Ther 2004:84;906-
918.

30. Katz-Leurer M, Rotem H, Lewitus H, Keren O, Meyer S. Relationship Between Balance
Abilities and Gait Characteristics in Children with Post-Traumatic Brain Injury. Brain Inj 2008
Feb. 22(2):153-159. Abstract accessed PubMed 10-2-10.

31. Held SL, Kott KM, Young BL. Standardized Walking Obstacle Course (SWOC): Reliability
and Validity of a New Functional Measurement Tool for Children. Pediatr Phys Ther
2006;18:23-30.

32. Zaino CA, Gocha Marchese V, Westcott SL. Timed Up and Down Stairs Test: Preliminary
Reliability and Validity of a New Measure of Functional Mobility. Pediatr Phys Ther
2004;16:90-98.

33. Niznik TM, Turner D, Worrell TW. Functional Reach as a Measurement of Balance for
Children with Lower Extremity Spasticity. Phys Occup Ther Pediatr 1995;15(3):1-15.

34. Donahoe B, Turner D, Worrell T. The Use of Functional Reach as a Measurement of Balance
in Boys and Girls Without Disabilities Ages 5 to 15 years. Pediatr Phys Ther 1994;6(4):189-193.

35. Lowes LP, Habib Z, Bleakney D, Westcott S. Relationship Between Clinical Measures of
Balance and Functional Abilities in Children with Cerebral Palsy. Pediatr Phys Ther 1996;8(4):
176-177.

36. Russell DJ, Rosenbaum PL, Avery LS, Lane M. Gross Motor Function Measure (GMFM -
66 and GMFM - 88) User's Manual. London: Mac Keith Press, 2002.

37. Russell DJ, Avery LM, Rosenbaum PL, Raina PS, Walter SD, Palisano RJ. Improved Scaling
of the Gross Motor Function Measure for Children With Cerebral Palsy: Evidence of Reliability
and Validity. Phys Ther 2000;80:873-885.

38. Linder-Lucht M, Othmer V, Walther M, Vry J, Michaelis U, Stein S, Weissenmayer H,
Korinthenberg R, Mall V. Validation of the Gross Motor Function Measure for Use in Children
and Adolescents With Traumatic Brain Injuries. Pediatrics 2007;120:e880-e¢886.

39. Carr PM, Kolobe TA, O’Connell L, Williams S. Effects of an Intensive Therapy Protocol on
Children With Cerebral Palsy. Abstracts of Platform and Poster Presentations for the 2006
Combined Section Meeting. Pediatr Phys Ther 2006;18(1):73.

Dianna Foster, PT, DPT Research Paper, HSC6905, Fall 2010Page 14



40. Morton JF, Brownlee M, McFayden AK. The Effects of Progressive Resistance Training for
Children With Cerebral Palsy. Clin Rehabil 2005;19:283-289.

41. Mulligan H, Wilmshurst E. Physiotherapy Assessment and Treatment for an Ambulant Child
With Cerebral Palsy After Botox A to the Lower Limbs: A Case Report. Pediatr Phys Ther
2006;18:39-48.

42. Scholtes VA, Dallmeijer AJ, Rameckers EA, Verschuren O, Tempelaars E, Hensen M,
Becher JG. Lower Limb Strength Training in Children With Cerebral Palsy — A Randomized
Controlled Trial Protocol for Functional Strength Training Based on Progressive Resistance
Exercise Principals. BMC Pediatr 2008;8:41-51.

43. Fulks ML, Harris SR. Predictive Accuracy of the Miller Assessment for Preschoolers in
Children with Prenatal Drug Exposure. Phys Occup Ther Pediatr 2005;25:17-37.

44. Boyce WF, Gowland C, Rosenbaum PL, Lane M, Plews N, Goldsmith C, Russell DJ, Wright
V, Zdrobov S. Measuring Quality of Movement in Cerebral Palsy: A Review of Instruments.
Phys Ther 1991;71:813-819.

45. Roze E, Meijer L, Van Braeckel KN, Ruiter SA, Bruggink JL, Bos AF. Developmental
Trajectories From Birth to School Age in Healthy Term-Born Children. Pediatrics 2010 Oct 4.
Abstract accessed PubMed [Epub ahead of print] 10-8-10.

46. Vuijk PJ, Hartman E, Scherder E, Visscher C. Motor Performance of Children with Mild
Intellectual Disability and Borderline Intellectual Functioning. J Intellect Disabil Res 2010 Sep
20. Abstract accessed PubMed [Epub ahead of print]10-8-10.

47. Peters LH, Maathuis CG, Hadders-Algra M. Limited motor performance and minor
neurological dysfunction at school age. Acta Paediatr 2010 Aug 30. Abstract accessed PubMed
[Epub ahead of print] 10-8-10.

48. Slater LM, Hillier SL, Civetta LR. The Clinimetric Properties of Performance-based Gross
Motor Tests Used for Children with Developmental Coordination Disorder: A Systematic
Review. Pediatr Phys Ther 2010;22(2):170-179.

49. Spironello C, Hay J, Missiuna C, Faught BE, Cairney J. Concurrent and Construct Validation
of the Short Form of the Bruininks-Oseretsky Test of Motor Proficiency and the Movement-
ABC When Administered Under Field Conditions: Implications for Screening. Child Care
Health Dev 2010 Jul;36(4):499-507. Abstract accessed PubMed 10-8-10.

50. Houwen S, Hartman E, Jonker L, Visscher C. Reliability and Validity of the TGMD-2 in
Primary-School-Age Children with Visual Impairments. Adapt Phys Activ 2010 Apr;27(2):143-
159. Abstract accessed PubMed 10-8-10.

51. van der Cammen-van Zijp MH, Gischler SJ, Mazer P, van Dijk M, Tibboel D, Ijsselstijn H.
Motor-Function and Exercise Capacity in Children with Major Anatomical Congenital
Anomalies: An Evaluation at 5 Years of Age. Early Hum Dev 2010;86(8):523-528.

Dianna Foster, PT, DPT Research Paper, HSC6905, Fall 2010Page 15



52. Haga, M. Physical Fitness in Children with High Motor Competence is Different From That
in Children with Low Motor Competence. Phys Ther 2009;89:1089-1097.

53. Bodkin AM, Robinson C, Perales FP. Reliability and Validity of the Gross Motor Function
Classification System for Cerebral Palsy. Pediatr Phys Ther 2003;15:247-252.

54. Maring JR, Elbaum L. Concurrent Validity of the Early Intervention Developmental Profile
and the Peabody Developmental Motor Scale-2. Pediatr Phys Ther 2007;19:116-120.

55. Toy S, Senesac C, Trombini A. Postural Control and Balance Training in a Pediatric Patient
Status-Post Medulloblastoma Removal. Abstracts for the 2006 Combined Sections Meeting.
Pediatr Phys Ther 2006;18(1):107.

56. Crowe TK, Deitz JC, Richardson PK, Atwater SW. Interrater Reliability of the Pediatric
Clinical Test of Sensory Interaction for Balance. Phys Occup Ther Pediatr 1991;10:1-27.
Abstract accessed 10-9-10 http://informahealthcare.com/action/showMultiple Abstracts

57. Westcott SL, Lowes LP, Richardson PK. Evaluation of Postural Stability in Children:
Current Theories and Assessment Tools. Phys Ther 1997;77:629-645.

58. Richardson PK, Atwater SW, Crowe TK, Deitz JC. Performance of Preschoolers on the
Pediatric Clinical Test of Sensory Interaction for Balance. Am J Occup Ther 1992;46(9):793-
800. Abstract accessed PubMed 10-9-10.

59. Lowes LP, Westcott SL, Palisano RJ, Effgen SK, Orlin MN. Muscle Force and Range of
Motion as Predictors of Standing Balance in Children with Cerebral Palsy. Phys Occup Ther
Pediatr 2004;24(1-2):57-77. Abstract accessed PubMed 10-9-10.

60. Haley SM, Coster WJ, Ludlow LH, Haltiwanger JT, Andrellos PJ. Pediatric Evaluation of
Disability Inventory (PEDI). San Antonio: Pearson, 1992.

61. Ogonowski JA, Kronk RA, Rice CN, Feldman HM. Inter-rater Reliability in Assigning ICF
Codes to Children with Disabilities. Disabil Rehabil 2004;26(6):353-361.

62. Tsai PY, Yang TF, Huang PH, Wong TT. Functional Investigation in Children with Spina
Bifida — Measured by the Pediatric Evaluation of Disability Inventory (PEDI). Childs Nerv Syst
2002;18(1-2):48-53.

63. Kothari DH, Haley SM, Gill-Body KM, Dumas HM. Measuring Functional Change in
Children with Acquired Brain Injury (ABI): Comparison of Generic and ABI-Specific Scales
Using the Pediatric Evaluation of Disability Inventory (PEDI). Phys Ther 2003;83(9):776-785.

64. Mulcahey MJ, Haley SM, Duffy T, Ni P, Betz RR. Measuring Physical Functioning in
Children with Spinal Impairments with Computerized Adaptive Testing. J Pediatr Orthop
2008;28(3):330-335.

Dianna Foster, PT, DPT Research Paper, HSC6905, Fall 2010Page 16



65. Iyer LV, Haley SM, Watkins MP, Dumas HM. Establishing Minimal Clinically Important
Differences for Scores on the Pediatric Evaluation of Disability Inventory for Inpatient
Rehabilitation. Phys Ther 2003;83:888-898.

66. George CL Oriel KN. Interdisciplinary Learning Experience: Two Years of Experience with
an Interdisciplinary Learning Engagement for Physical Therapy and Special Education Students.
J Allied Health 2009;38:322-328.

67. Skinner JS, Hutsler E, Bergsteinova V, Buskirk ER. The Validity and Reliability of a Rating
Scale of Perceived Exertion. Med Sci Sports Exerc 1973;5(2):94-96. Abstract accessed 10-10-10.
http://journals.lww.com/acsm-

msse/Abstract/1973/00520/The_validity _and_reliability_of a rating_scale of.18.aspx

68. Pfieffer KA, Pivarnik JM, Womack CJ, Reeves MJ, Malina RM. Reliability and Validity of
the Borg and OMNI Rating of Perceived Exertion Scales in Adolescent Girls. Med Sci Sports
Exerc 2002;34(12):2057-2061. Abstract accessed 10-10-10. http://journals.lww.com/acsm-
msse/Abstract/2002/12000/Reliability_and_validity of the Borg and OMNI.29.aspx

69. Schlough K, Nawocsenski D, Case LE, Nolan K, Wigglesworth JK. The Effects of Aerobic
Exercise on Endurance, Strength, Function and Self-Perception in Adolescents with Spastic
Cerebral Palsy: A Report of Three Case Studies. Pediatr Phys Ther 2005;17(4):234-250.
Abstract accessed PubMed 10-10-10.

70. Maltais D, Wilk B, Unnithan V, Bar-Or O. Responses of Children with Cerebral Palsy to
Treadmill Walking Exercise in the Heat. Med Sci Sports Exerc 2004;36(10):1674-1681. Abstract
accessed PubMed 10-10-10.

71. Chia LC, Guelfi KJ, Licari MK. A Comparison of the Oxygen Cost of Locomotion in
Children With and Without Developmental Coordination Disorder. Dev Med Child Neurol
2010;52(3):251-255. Abstract accessed PubMed 10-10-10.

72. Marchese VG, Ogle S, Womer RB, Dormans J, Ginsberg JP. An Examination of Outcome
Measures to Assess Functional Mobility in Childhood Survivors of Osteosarcoma. Pediatr Blood
Cancer 2004;42(1):41-45. Abstract accessed PubMed 10-10-10.

73. Coster WJ, Deeney T, Haltiwanger J, Haley S. School Function Assessment. San Antonio:
The Psychological Corporation/Therapy Skill Builders, 1998.

74. Coster WJ, Deeney T, Haltiwanger J, Haley S. Technical Report School Function
Assessment (SFA). San Antonio: Pearson, 2008.
http://www.pearsonassessments.com/NR/rdonlyres/D5S0E4125-86EE-43BE-8001-
2A4001B603DF/0/SFA_TR_ Web.pdf

75. Hwang J-L, Davies PL, Taylor MP, Gavin WJ. Validation of School Function Assessment
with Elementary School Children. Occup Ther J R 2002;22(2):48-58. Abstract accessed 10-11-
10.

Dianna Foster, PT, DPT Research Paper, HSC6905, Fall 2010Page 17



http://www.eric.ed.gov/ERICWebPortal/search/detailmini.jsp? _nfpb=true& &ERICExtSearch_
SearchValue 0=EJ646655&ERICExtSearch SearchType O=no&accno=EJ646655

76. Hwang J-L, Davies PL. Rasch Analysis of the School Function Assessment Provides
Additional Evidence for the Internal Validity of the Activity Performance Scales. Am J Occup
Ther 2009;63(3):369-373.

77. Davies PL, Lee Soon P, Young M, Clausen-Yamaki A. Validity and Reliability of the School
Function Assessment in Elementary School Students with Disabilities. Phys Occup Ther Ped
2004;24(3):23-43. Abstract accessed 10-11-10.
http://informahealthcare.com/doi/abs/10.1300/J006v24n03_03

79. Goldstein DN, Cohn E, Coster W. Enhancing Participation for Children with Disabilities:
Application of the ICF Framework to Pediatric Physical Therapist Practice. Pediatr Phys Ther
2004;16:114-120.

80. Verschuren O, Takken T, Ketelaar M, Gorter JW, Helders PJM. Reliability and Validity of
Date for 2 Newly Developed Shuttle Run Tests in Children with Cerebral Palsy. Phys Ther
2006;86:1107-1117.

81. Atwater SW, Crowe TK, Deltz JC, Richardson PK. Interrater and Test-Retest Reliability of
Two Pediatric Balance Tests. Phys Ther 1990;70:79-87.

82. American Thoracic Society. ATS Statement: Guidelines for the Six Minute Walk Test. Am J
Respir Crit Care Med 2002;166:111-117.

83. Enright PL. The Six-Minute Walk Test. Respir Care 2003;48(8):783-785. Abstract accessed
PubMed 10-11-10.

84. Morinder G, Mattsson E, Sollander C, Marcus C, Larsson UE. Six-minute Walk Test in
Obese Children and Adolescents: Reproducibility and Validity. Physiother Res Int 2009
Jun;14(2):91-104. Abstract accessed PubMed 10-11-10.

85. Takken T, Engelbert R, van Bergen M, Groothoff J, Nauta J, van Hocck K, Lilien M, Helders
M. Six Minute Walking Test in Children with ESRD: Discrimination Validity and Construct
Validity. Pediatr Nephrol (2009) 24:2217-2223.

86. Kott K, Held S, Franjoine M, Engbretson B. Performance of the Standardized Walking
Obstacle Course (SWOC) for Matched Pairs of Children with Cerebral Palsy and Typical
Development. Abstracts for the 2004 Combined Sections Meeting. Pediatr Phys Ther
2004;16:58

87. Held S, Barbour K, Kott K. Comparisons of Performances on the Standardized Walking
Obstacle Course (SWOC) for Children with Down Syndrome and Typical Development.
Abstracts for the 2006 Combined Section Meeting. Pediatr Phys Ther Spring 2006;18(1):93.

88. Ulrich DA. Test of Gross Motor Development -2. Accessed10-15-10.
http://scholar.google.com/scholar?hl=en&q=Test+of+Gross+Motor+Development-
2+Ulrich&as sdt=10000000000000&as_ylo=7as_vis=0

Dianna Foster, PT, DPT Research Paper, HSC6905, Fall 2010Page 18



89. Wong KYA, Cheung SI. Structural Validity of the Test of Gross Motor Development-2.
Research Consortium Poster Session: Thematic Motor Behavior and Special Populations Posters.
March 2007. Abstract accessed 10-15-10.
http://aahperd.confex.com/aahperd/2007/finalprogram/paper_10074.htm

90. Cheung SI. Construct Validity of the Test of Gross Motor Development-2. July 2007.
Dissertation abstract accessed 10-15-10.
http://www.hkbu.edu.hk/~libimage/theses/abstracts/b19845182a.pdf

91. Williams HG, Pfeiffer KA, O’Neill JR, Dowda M, Mclver KL, Brown WH, Pate RP. Motor
Skill Performance and Physical Activity in Preschool Children. Obesity 2008;16:1421-1426.

92. Houwen S. Physical Activity and Motor Skills in Children with and without Visual
Impairments. Med Sci Sports Exerc 2009;41(1):103-109. Abstract accessed 10-15-10.
http://journals.lww.com/acsm-msse/Abstract/2009/01000/Physical

_Activity_and Motor_Skills in_Children.11.aspx

93. Niemeijer AS, Sits-Engelsman BCM, Shoemaker MM. Neuromotor Task Training for
Children with Developmental Coordination Disorder: A Controlled Trial. Dev Med Child Neurol
2007;49:406-411.

94. Maskell B, Shapiro DR, Ridley C. Effects of Brain Gym on Overhand Throwing in First
Grade Students: A Preliminary Investigation. Phys Educator 2004;61(1):14-22. Abstract
accessed 10-15-10.

http://eric.ed.gov/ERICWebPortal/search/detailmini.jsp?_nfpb=true& &ERICExtSearch Search
Value 0=EJ740084&ERICExtSearch _SearchType O=no&accno=EJ740084

95. Harvey WJ, Reid G, Grizenko N, Mbekou V, Ter-Stepanian M, Joober R. Fundamental
Movement Skills and Children with Attention-Deficit Hyperactivity Disorder: Peer Comparisons
and Stimulant Effects. J Abnorm Child Psychol 2007;35:871-882. Abstract accessed 10-15-10.
http://resources.metapress.com/pdf-preview.axd?code=e841202842780253 &size=largest

96. Rahlin M, Rheault W, Cech D. Evaluation of the Primary Subtests of Toddler and Infant
Motor Evaluation: Implications for Clinical Practice in Pediatric Physical Therapy. Pediatr Phys
Ther 2003;15:176-183.

97. Heineman K, Hadders-Algra M. Evaluation of Neuromotor Function in Infancy — A
Systematic Review of Available Methods. J Dev Behav Pediatr 2008;29:315-323.

98. Spittle AJ, Doyle LW, Boyd RN. A Systematic Review of the Clinimetric Properties of
Neuromotor Assessments for Preterm Infants During the First Year of Life. Dev Med Child
Neurol 2008;50(4):254-266. Abstract accessed 10-16-10. PubMed.

99. Carrel AL, Moerchen V, Myers S, Becx MT, Whitman BY, Allen DB. Growth Hormone
Improves Mobility and Body Composition in Infants and Toddlers with Prader-Willi Syndrome.
J Pediatr 2004;145(6):744-749. Abstract accessed 10-16-10. PubMed

100. Myers SE, Whitman BY, Carrel AL, Moerchen V, Bekx MT, Allen DB. Two Years of
Growth Hormone Therapy in Young Children with Prader-Willi Syndrome: Physical and

Dianna Foster, PT, DPT Research Paper, HSC6905, Fall 2010Page 19



Neurodevelopmental Benefits. Am J Med Genet A 2007;143(5):443-448. Abstract accessed 10-
16-10. PubMed.

101. Mahoney G, Perales F. The Role Of Parents in Early Motor Intervention. Downs Syndr Res
Pract 2006;10(2):67-73.

102. Stopka C, Bowie LV. Adapted Equipment Ideas to Facilitate Inclusionary Teaching. 2™
edn. San Antonio: Pearson, 2000.

_______________________________________________________________________________________________________
Dianna Foster, PT, DPT Research Paper, HSC6905, Fall 2010Page 20



