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Abstract

Purpose The purpose of this study was to examine the inter- and intra-rater reliability
between a therapist and a physical education teacher scoring in the Movement
Assessment Battery for Children test Movement ABC test and the Test of Gross Motor
Development-Second Edition TGMD-2 . Method Participants were 128 children who
were randomly divided into two groups, aged 7-10. Two evaluators a therapist and
physical education teacher used the Movement ABC test and TGMD-2 individually.
The intra-class correlation coefficients 1CCs  was used to determine the intra- and
inter-rater reliability. The Pearson’s correlation coefficient was used to determine the
rel ationship between the Movement ABC test and the TGMD-2. Results The inter-rater
reliability was poor to moderate 1CCs=0.22~0.70 and the intra-rater reliability in
scorers was moderate to good 1CCs=0.50~0.84 in the Movement ABC test. The
inter-rater reliability 1CCs=0.71 and the intra-rater reliability 1CCs=0.67~0.71 were
moderate in TGMD-2. Significant correlations P<0.01 between Movement ABC and
TGMD-2 tests were found. Conclusions Proper braining of evaluation to use the
Movement ABC test and TGMD-2 is very important so that the results of those tests
may be adequate interpretation as children’s motor abilities. Reasonable consistency
between therapists and physical education teachers in the use of the Movement ABC
test and TGMD-2.

Keyword intra-rater reliability, inter-rater reliability, ICCs, DCD, Movement ABC,
TGMD-2, correlation
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42.86 2.71 41.88 4.01 0.59+~
*P 0.05 **pP  0.01
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48
4-2-5



4-2-5 TGMD-2

A B ICCs
7.34 1.91 7.22 2.10 0.48+«+
7.11 1.39 7.41 0.71 0.48++
5.33 0.86 5.38 0.86 0.26+
6.95 1.24 7.06 1.17 0.51«~
5.11 2.04 5.48 2.38 0.62+«+
5.59 1.35 5.48 1.76 0.53++
37.44 5.63 38.03 6.14 0.81+~

*P 0.05 **pP  0.01
64 32 32
4-2-6

63
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4-2-6 TGMD-2

7 3 15.6
11 11 34.4
6 13 29.7
8 5 20.3
4-2-7 TGMD-2 N=64
132.65 9.12
30.80 8.09
20.81 7.09
58.91 8.63
70.71 7.02
TGMD-2
4-2-8 TGMD-2
ICC 0.67 ICC 0.67
ICC 0.57-0.63



4-2-8 TGMD-2

ICCs

9.63 2.52 10.34 2.15 0.63++
8.36 2.61 9.52 2.48 0.57+~
17.98 4.17 19.86 3.78 0.67++
93.95 12.51 99.58 11.35 0.67++

*P 0.05 **P  0.01

8 10

ICCs 4-2-8
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4-2-8 TGMD-2
ICCs
7.84 0.51 7.88 0.42 0.721++
6.84 1.28 7.20 0.69 0.27+*+
8.70 1.34 9.08 0.90 0.53++
5.33 0.87 5.52 0.56 0.45++«
6.39 2.05 6.50 2.09 0.63+*+
6.93 0.82 6.95 0.74 0.46++
42.03 4.40 43.13 3.50 0.67x+
*P 0.05 **p  0.01
10
8 6
8 8
8 48
TGMD-2
ICCs 4-2-9



4-2-9 TGMD-2

ICCs
7.56 2.14 7.86 1.98 0.53++
7.58 0.83 7.66 0.60 0.63++
5.63 0.70 5.77 0.58 0.32++
6.89 1.29 7.19 1.05 0.59+~
5.36 2.21 6.19 2.01 0.53++
5.66 1.75 6.05 1.52 0.42++
38.67 6.14 40.70 5.38 0.71x~

*P 0.05 **pP  0.01
64 29 35
4-2-10
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4-2-11



4-2-10 TGMD-2

5 6 17.2
10 11 32.8
8 11 29.7
6 7 20.3
4-2-11 TGMD-2 N=64
133.12 8.52
30.89 7.18
20.45 6.83
59.61 7.56
71.20 6.94
TGMD-2
20
20 40 160
4-2-12 TGMD-2 ICC
0.71 ICC 0.71

ICC 0.66-0.53
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4-2-12 TGMD-2
ICCs
10.02 1.94 10.38 1.88 0.66++
7.42 1.97 7.83 1.99 0.53+*+
17.44 3.11 18.20 3.38 0.71++
92.31 9.32 94.61 10.14 0.71+
*P  0.05 **p  0.01
8
8 10
6 8
8 48
ICCs

4-2-13
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4-2-13 TGMD-2
ICCs
7.70 0.73 7.63 0.72 0.39¢«-
7.34 0.95 7.77 0.50 0.45++
8.17 1.27 8.23 1.18 0.47+~
5.66 0.74 5.75 0.56 0.06
6.23 1.56 6.50 1.26 0.65++
7.61 0.66 7.50 0.71 0.19
42.72 3.13 43.38 2.74 0.75%+
*P 0.05 **pP  0.01
10
8 6
8 8
8 48
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4-2-14 TGMD-2

ICCs
6.44 2.17 6.98 1.89 0.44+«+
7.20 1.20 7.31 1.36 0.58++
5.55 0.69 5.50 0.76 0.47+~
6.98 1.15 7.28 1.05 0.33++
5.42 2.08 5.14 2.13 0.59«+
5.33 1.55 5.80 1.45 0.51«+
36.92 5.33 38.02 5.22 0.72+~

*P 0.05 **pP  0.01
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Movement ABC test TGMD-2

Movement ABC test

ABC test TGMD-2
Movement ABC test DCD

Movement ABC test TGMD-2

Movement ABC test
15
15
TGMD-2
20
160
TGMD-2 Movement ABC test
4-3-1

72

TGMD-2
1 Movement
2
TGMD-2

10
40
20
40



4-3-1 TGMD-2 Movement ABC test

N=128
2.21 2.17
Movement 2.70 2.48
ABC 1.95 2.05
6.09 4.20
9.82 2.25
7.89 2.35
TGMD-2
17.71 3.69
93.13 11.02
4-3-2 TGMD-2 Movement ABC test
TGMD-2
Movement ABC test
r=-0.29~-0.32,p 0.001 TGMD-2
Movement ABC test
r=-0.29~-0.30,p 0.001
TGMD-2 Movement ABC test
r=-0.30~-0.39,p
0.001 TGMD-2 Movement ABC test
r=-0.30~-0.39,p 0.001 TGMD-2
Movement ABC test r=-0.20,

0.05 TGMD-2 Movement ABC
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test r=-0.21, 0.05 TGMD-2
Movement ABC test

r=-0.18, 0.05 TGMD-2
Movement ABC test r=-0.18,
0.05 TGMD-2

Movement ABC test
r=-0.13~-0.15 p 0.05

TGMD-2 Movement ABC test Movement
ABC test
TGMD-2
4-3-2 TGMD-2 Movement ABC test
-0.13 -0.15 -0.18+ -0.18+
-0.20+ -0.29++ -0.30++ -0.30*+
-0.29++ -0.21+ -0.31++ -0.31++

-0.32++ -0.30++ -0.39++ -0.39++
*P 0.05 **P 0.01
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Movement ABC test

TGMD-2
Movement ABC test
9.5
10~13
13.5 TGMD-2
130
121~130
111~120
90~110 80~89
70~79
70
TGMD-2 Movement ABC
4-3-3
128 Movement ABC test
TGMD-2
4-3-3

80.5 11.7 7.8
TGMD-2

50.8 33.6 7.8 0.8
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4-3-4  y® 26.24 df=10 P
0.003++

4-3-3 Movement ABC test

TGMD-2
Movement ABC t e st
DCD DCD DCD

2 0 0 2

1.6 0 0 1.6

7 0 0 7

5.5 0 0 5.5

TGMD 59 5 1 65
46.1 3.9 0.8 50.8

N 30 7 6 43
23.4 5.5 4.7 33.6

5 2 3 10

3.9 1.6 2.3 7.8

0 1 0 1

0 0.8 0 0.8
103 15 10 128

80.5 11.7 7.8 100.0
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Movement ABC test TGMD-2

Movement ABC test
TGMD-2

Movement ABC test TGMD-2

Movement
ABC test TGMD-2
Movement ABC test
TGMD-2
Movement

ABC test TGMD-2
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Movement ABC test

Movement ABC test

Movement ABC test

0.50
0.50~0.75 0.75
Portney & Watkins, 2000
4-1-3 ICC Movement ABC test

ICC
4-1-6
Movement ABC test
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ICCs=0.55~0.70

ICCs=0.78

ICCs=0.50~0.73

7-8

9-10

60
9-10
7-8 7-8
9-10
2002

ICCs=0.25~0.57
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Movement ABC test

Waelvelde
2003 Movement ABC test
Movement ABC test
ICCs=0.67 4-1-11 ICC Movement

ABC test

ICCs=0.52~0.67

ICCs=0.76~0.82

Movement ABC test

ICCs=0.84

ICCs=0.53~0.71
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Movement ABC test

4-1-19 ICC Movement ABC test
ICCs=0.79
0.56~0.68
4-1-20
ICCs=0.51~0.85 ICC

Movement ABC test

ICCs=0.35~0.57

ICCs=0.50~0.57

7-8 9-10
Movement ABC test
Leemrijse

1999 Movement ABC test

8l



Waelvelde, Weerdt, Cock Smits-Engelsman 2003

Flanders

9-10
Movement ABC test
60 9-10
7-8
7-8 9-10
Miyahara 1998
1992

19
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Movement ABC test

TGMD-2
TGMD-2
TGMD-2
ICCs=0.71
ICCs=0.81

ICCs=0.59 TGMD-2

TGMD-2

Leemrijse

1999
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TGMD-2

TGMD-2 ICCs=0.67

ICCs=0.53~0.71

ICCs=0.53~0.71
TGMD-2 ICCs=0.71

ICCs=0.65~0.75

ICCs=0.51~0.72
TGMD-2

TGMD-2



Ulrich 1985
Alpha a =0.91
Alpha a =0.85 TGMD-2
ICCs
Aponte

Movement ABC test TGMD-2

Movement ABC test

Movement ABC test

TGMD-2

TGMD-2 Movement ABC test

TGMD-2

Movement ABC test
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1990

TGMD-2



4-3-2
TGMD-2 Movement ABC test
r=-0.39 P<0.001 TGMD-2
Movement ABC test
r=-0.29 P<0.001 TGMD-2

Movement ABC test r=-0.29
P<0.001 Movement ABC test
TGMD-2
Movement ABC test DCD TGMD-2
TGMD-2
TGMD-2 Movement ABC test
TGMD-2

Movement ABC test

Movement ABC test
0-5 TGMD-2 0-1
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Movement ABC test

Movement ABC test

TGMD-2

TGMD-2
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Movement ABC test

Movement ABC test TGMD-2
TGMD-2 Movement ABC test
TGMD-2
Movement ABC test
TGMD-2 Movement ABC test
Movement ABC test
TGMD-2
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Movement ABC test TGMD-2

4-6 11-12
Movement ABC test
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2004

1997

2002

2002

2002

1988
22-27

1990

2004

1994

1998

2002
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SPSS



1998

Ayres, J. A. (1989). Sensory Integration and Praxis Test. Los

Angeles, CA: Western Psychological Services.

Aponte, R., French, R., & Sherrill, C. (1990). Motor
development of Puerto Rican children : Cross-cultural
perspectives. Perceptual and Motor Skills, 71,
1200-1202.

American Psychiatric Association. (1994). Diagnostic and
Statistical Manual of Mental Disorders (4th ed.).

Washington,DC: Author.

Bruininks, R. H. (1978). Brininks-Oseretsky Test of Motor
Proficiency Examiners Manual. Circle Pines, MI:

American Guidance Service.

Bailey, D. B., & Wolery, M. (1989). Assessing linfants and
Preschoolers with Handicaps. Columbus, OH: Merrill
Publishing Company.

Bayley, N. (1993). Bayley Scales of Infant Development. New

York: The psychological Corporation.

Burton, A. W., & Miller, D. E. (1998). Movement Skill

Assessment. Champaign, IL: Human Kinetics.

Cantell, M. H., Ahonen, T. P., & Smyth, M. M. (1994).
Clumsiness in adolescence: Educational, motor, and

social outcomes of motor delay detected at 5 years.

91



Adapted Physical Activity Quarterly, 11(2), 115-129.

Cooley, D., Oakman, R., McNaughton, L., & Ryskas, T. (1997).
Fundamental movement patterns in Tasmanian primary
school children. Perceptual and Motor Skills, 84(1),
307-316.

Coster, W., Deeney, T., Haltiwanger, J., & Haley, S. (1998).
School Function Assessment. San Antonio, TX:

Psychological Corporation.

Chow, S. M. K., Henderson, S. E., & Barnett, A. L. (2001).
The Movement Assessment Battery for Children: A
comparison of 4-year-old to 6-year-old children from
Hong Kong and the United States. The American Journal

of Occupational Therapy, 55(1), 55-61.

Evaggellnou, C., Tsigilis, N., & Papa, A. (2002). Construct
validity of the Test of Gross Motor Development : A
cross-validation approach. Adapted Physical Activity

Quarterly, 19, 483-495.

Fox, A. M., & Lent, B. (1996). Clumsy children: Primer on
developmental coordination disorder. Canadian Family

Physician, 42, 1965-1971.

Gillberg, 1. C., & Gillberg, C. (1989). Chidren with preschool
minor neurodevelopmental disorders. IV: Behavior and
school achievement at age 13. Developmental Medicine &

Child Neurology, 31, 3-13.

92



Gallahue, D. L. (1996). Developmental Physical Education for
Today's Children. Dubuque, 1A: Brown & Benchmark.

Haywood, K. W. (1986). Life Span Motor Development.

Champaign, IL: Human Kinetics.

Henderson, L., & Sugden, D. A. (1992). Movement Assessment
Battery for Children. London: The Psychological

Corporation.

Henderson, S. E., & Henderson, L. (2002). Toward an
understanding of development coordination disorder.

Adapted Physical Activity Quarterly, 19, 12-31.

Kubiszyn, T., & Borich, G. (1987). Educational Testing and
Measurement : Classroom Application and Practice (2nd

ed.). Glenview, IL: Scott, Foresman.

Kadesjo, M. D., & Gillberg, M. D. (1999). Developmental
coordination disorder in Swedish 7-year-old

children.Psychiatry, 38(7), 820-828.

Lyman, H. B. (1971). Test Scores and What They Mean (2nd
ed.). Englewood cliffs, NJ: Orentice-Hall.

Leemrijse, C., Meijer, O. G., Vermeer, A., Lambregts, B., &
Ader, H. J. (1999). Detecting individual change in
children with mild to moderate motor impairment : The
standard error of measurement of the Movement ABC.

Clinical Rehabilitation, 13, 420-429.

Maeland, A. F. (1992). Identification of children with motor

93



coordination priblems. Adapted Physical Activity

Quarterly, 9, 330-342.

Missiuna, C., & Pollock, N. (1995). Beyond the norms : Need
for multiple sources of data in the assessment of children.
Physical and Occupational Therapy in Pediatrics, 15(4),
57-71.

Miyahara, M., Tsujii, M., Hanai, T., Jongmans, M., Barnett, A.,
Henderson, S. E., Hori, M., Nakanishi, K., & Kageyama,
H. (1998). The movement assessment battery for children:
A preliminary investigation of its usefulness in Japan.

Human Movement Science, 17, 679-697.

Miyahara, M., & Register, C. (2000). Perception of three terms
to describe physical awkwardness in children. Research

in Developmental Disabilities, 21, 367-376.

Ottenbacher, K. J., & Tomchek, S. D. (1993). Reliability
analysis in therapeutic research : Practice and
procedures. American Journal of Occupational Therapy,

47, 10-16.

Ottenbacher, K. J. (1995). An examination of reliability in
developmental research. Journal of Developmenal and

Behavioral Pediatrics, 16, 177-182.

Portney, G. L., & Watkins, M. P. (2000). Foundations of
Clinical Research : Applications to Practice (2 ed.). New

Jersey: Prentice-Hall.

94



Payne, V. G., & Isascs, L. D. (2002). Human Motor
Development : A Lifespan Approach (5th ed.). Boston:
McGraw-Hill.

Riggen, K. J., Ulrich, D. A., & Ozmun, J. C. (1990).
Reliability and concurrent validity of the test of motor
impairment- Henderson revision. Adapted Physical

Activity Quarterly, 7, 249-258.

Seefeldt, V. (1989). This is motor development. Motor

Development Academy Newsletter, 10(1).

Sugden, D., & Sugden, L. (1991). The assessment of movement
skill problems in 7- and 9-year-old children. British

Journal of Educational Psychology, 61, 329-345.

Schoemaker, M. M., & Kalverboer, A. F. (1994). Social and
affective problems of children who are clumsy: How
early do they begin? Adapted Physical Activity Quarterly,
11(2), 130-140.

Sherrill, C. (1998). Adapted Physical Activity, Recreation and
Sport : Crossdisciplinary and Lifespan. Madison, WI: Mc
Graw-Hill.

Smits-Engelaman, B. C., Henderson, S. E., & Michels, C. G.
(1998). The assessment of children with developmental
coordination disorders of the Netherlands: The
relationship between the Movement Assessment Battery

for Children and the Korperkoordinations Test fur Kinder.

95



Human Movement Science, 17, 699-709.

Tan, S. K., Parker, H. E., & Larkin, D. (2001). Concurrent
validity of motor tests used to identify children with
motor impairment. Adapted Physical Activity Quarterly,

18(2), 168-182.

Ulrich, D. A., & Ulrich, B. D. (1984). The objectives-based
motor skill assessment instrument : Validation of
instructional sensitivity. Perceptual and Motor Skills, 59,

175-179.

Ulrich, B. A. (1985). Test of Gross Motor Development.
Austin, TX: PRO-ED.

Ulrich, B. A. (2000). Test of Gross Motor Development (2nd
ed.). Austin, TX: PRO-ED.

World Health Organization. (1992). The ICD-10
Classification of Mental and Behavioural Disorders.

Geneva: World Health Organization.

Wilson, B. N., Kaplan, B. J., Crawford, S. G., Campbell, A.,
& Dewey, D. (2000). Reliability and validity of a parents
guestionnaire on childhood motor skills. The American

Journal of Occupational Therapy, 54, 484-493.

Wright, H. C., Sugden, D. A., Ng, R., & Tan, J. (1994).
Identification of children with movement problems in
Singapore: Usefulness of the Movement ABC checklist.

Adapted Physical Activity Quarterly, 11(2), 150-157.

96



Wright, H. C., & Sugden, D. A. (1996). The nature of
development coordination disorder : Inter- and
intragroup differentces. Adapted Physical Activity
Quarterly, 13, 357-371.

Waelvelde, H. V., Weerdt, W. D., Cock, P. D., &
Smits-Engelaman, B. C. (2003). Ball catching. Can it be
measured? Physiotherapy Theory and Practice, 19,

259-267.

97



98



99



Movement Assessment Battery for Children
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