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Two hundred ten children ranging in age from 6 to 12 years were tested on a 
battery of items involving motor-planning ability. The most significant items from 
the original battery were selected through statistical analysis. From this selec
tion, a brief and easy-to-administer test battery was devised that does not 
require any special equipment. The battery predicts the child's motor-planning 
age level. 
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Apraxia, "a disorder of sensory integration inter
fering with the ability to plan and execute skilled, 
non habitual motor tasks,"I is a frequent problem in 
children with minimal brain dysfunction. Therefore, 
thorough testing for learning disabilities or minimal 
brain dysfunction in a child should include an eval
uation of his gross motor skills. A review of literature 
reveals few standardized tests of learning disabilities 
and minimal brain dysfunction and no standardized 
tests of motor-planning ability or praxis. 

The Bruininks-Oseretsky Test of Motor Profi
ciency,2 the Purdue Perceptual Motor Survey,3 and 
the Frostig Movement Skills Battery4 are a few of the 
tests currently available. These tests assess gross and 
fine motor skills, but they do not assess in any depth 
motor-planning ability or praxis. In his book The 
Clumsy Child: A Study of Developmental Apraxia and 
Agnosic Ataxia,5 Gubbay discusses apraxia in detail. 
He also includes a test for assessing the clumsy child 
that gives percentile rank scores for children from 8 
to 12 years old. Although his work is comprehensive, 
it is not applicable to six- and seven-year-olds, who 
are often referred for physical therapy evaluation 
soon after they enter school if a motor or learning 
problem is suspected. 

The Southern California Sensory Integration Test6 

is lengthy and requires considerable skill to adminis
ter. Although it includes several subtests that can 

assist in detecting apraxia, these subtests were de
signed to be given as a battery, and the examiner 
should not make judgments based on one subtest 
alone. 

I believe that there is a need for a standardized and 
objective test of motor-planning ability. Inasmuch as 
this test would be used in conjunction with other 
testing procedures, it should be brief and easy to 
administer. The purpose of this study was to devise 
such a test and to validate it against age in a sample 
of normal children. 

METHOD 

A test battery of 11 items, each requiring the child 
to demonstrate motor-planning skills, was devised. 
The items were selected from procedures used to treat 
children with apraxia. The criterion for including a 
test item was that it be a "skilled, non habitual motor 
task." An effort was made to include test items with 
verbal directions only and test items with physical 
demonstrations. Although dynametric testing is gen
erally used as a strength test, it was included in the 
motor-planning test for two reasons: 
• It is a "skilled, non habitual motor task" that 

children have never attempted and that improves 
with practice. 

• Informally, I have found strength to be below nor
mal for apraxic children, perhaps because they do 
not use their muscles as efficiently as other children 
and because they avoid unfamiliar physical activi
ties. 

The test items were 
1) Imitative Crawling—The child imitated a series 
of crawling movements as demonstrated by the 
examiner. Score: Number of correct moves out of 
16 moves. 
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2) Rope Test A—The child followed a rope pattern 
by placing the right foot on the left side of the rope 
and the left foot on the right side of the rope. Score: 
Time in seconds. 

3) Rope Test B—A rope was placed on the floor in 
a pattern that created six intersections. The child 
walked on the rope without stepping off and 
jumped over each intersection. Score: Time in sec
onds. 

4) Jumping Jacks—The child performed as many 
jumping jacks as he could in 10 seconds. Score: 
Number of jumping jacks correctly performed. 

5) Advanced Locomotor Skills—The child per
formed a sequence of skills involving hopping and 
jumping. Score: Number correct out of 14. 

6) Balance—The child maintained his balance on a 
48-in therapeutic ball in the sitting, four-point, 
kneeling, and half-kneel standing positions while 
the ball was displaced forward, backward, and 
sideways. Score: Number of times balance was 
maintained out of 12 displacements. 

7) Throw-Clap-Catch—The child was instructed to 
throw a tennis ball in the air, clap his hands, and 
catch it. This sequence is repeated as many times 
as possible in 30 seconds. Score: Number of correct 
sequences. 

8) Peg Test Dominant—The child was given the 
Kenney Peg Test for the dominant hand.7 Score: 
Time in seconds to complete the test. 

9) Peg Test Nondominant—The child was given the 
Kenney Peg Test for the nondominant hand. Score: 
Time in seconds to complete the test. 

10) Grasp Strength Dominant—Strength of the dom
inant hand was assessed by a dynamometer.* Score: 
Strength in pounds. 

11) Grasp Strength Nondominant—Strength of the 
nondominant hand was assessed by a dynamome
ter. Score: Strength in pounds. 
Activities, directions, and scoring were all stan

dardized in a Test of Motor Planning Ability.† Two 
physical therapists, one physical therapy student, and 
four trained volunteers were involved in the testing. 

A sample group of three children was tested by 
three examiners to establish intertester reliability. 

These 11 items were administered to 30 children in 
each of seven age groups, making a total of 210 
children. They ranged in age from 6 to 12 years. The 
children were selected randomly from a local public 
school system and were primarily but not exclusively 
white children from middle-income families. The to
tal test battery took about 20 minutes to administer 
to each child. Except for the dynamometer, the ma
terials were inexpensive and readily available. 

Pearson's product-moment correlation coefficient 
was used to assess the relationship between each test 
item and age and each possible pair of test items. 
Stepwise multiple-regression analysis was performed 
to determine which set of test items best correlated 

*Jamar Dynamometer. Asimof Engineering Co, 1414 S Beverly 
Glen Blvd, Los Angeles, CA 90024. 

† Test of Motor Planning Ability, Easter Seal Rehabilitation Cen
ter, 226 Mill Hill Ave, Bridgeport, CT 06610. 

TABLE 1 
Mean Scores and Standard Deviations for the Tests of Motor Planning Ability (N = 210) 

Age 

6 yr (n = 30) 

SD 
7 yr (n - 30) 

SD 
8yr (n = 30) 

SD 
9 yr (n - 30) 

SD 
10 yr(n = 30) 

SD 
1 1 vr (n = 30) 

SD 
12 vr(n = 30) 

SD 

Crawl 

12.5 
3.3 

13.1 
2.8 

13.7 
2.4 

14.3 
1.7 

14.0 
2.6 

14.4 
1.7 

15.1 
2.0 

Rope 
A 

20.8 
11.4 

19.9 
8.8 

18.5 
6.5 

14.5 
5.3 

16.3 
10.2 

9.1 
1.8 

12.6 
4.9 

Rope 
B 

24.6 
10.5 

20.9 
6.6 

19.0 
5.7 

18.5 
6.8 

18.7 
9.8 

12.8 
3.7 

14.5 
5.9 

JJ 

8.6 
5.2 

9.9 
4.2 

11.8 
3.8 

10.4 
5.0 

13.0 
1.4 

12.7 
2.6 

13.6 
2.1 

Adv 
Loc 

12.4 
1.6 

12.8 
1.9 

13.6 
0.8 

13.8 
0.6 

13.7 
0.6 

13.7 
1.0 

14.0 
0 

Balance 

11.2 
1.3 

11.8 
0.5 

11.9 
0.6 

12.0 
0 

11.8 
0.8 

12.0 
0 

11.8 
0.3 

TCC 

11.4 
5.3 

12.7 
4.2 

16.5 
5.7 

19.8 
3.4 

17.1 
6.3 

24.8 
4.9 

23.6 
5.5 

Peg 
Dom 

28.0 
5.0 

25.9 
3.9 

22.8 
3.1 

21.1 
3.0 

30.2 
10.1 

20.0 
2.1 

20.0 
4.0 

Peg 
ND 

31.1 
5.8 

26.7 
3.9 

24.5 
3.1 

24.1 
3.7 

32.0 
11.8 

21.4 
2.3 

21.1 
3.1 

Strength 
D 

16.9 
3.7 

21.6 
5.3 

23.8 
7.8 

26.7 
8.8 

30.2 
7.9 

33.7 
6.3 

39.4 
10.5 

Strength 
ND 

15.0 
4.4 

20.0 
6.1 

20.7 
7.1 

21.0 
5.3 

23.4 
5.6 

29.0 
5.8 

34.2 
9.8 
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TABLE 2 
Intercorrelations Between Each Possible Pair of Test Items and Correlation Between Each Test Item and 

Chronological Age in Months 

1 

1 ••• 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

2 

.28 

3 

.41 

.66 

4 

.29 

.08 

.18 

5 

.20 

.17 

.20 

.30 

6 

.19 

.14 

.11 

.22 

.19 

7 

.28 

.43 

.32 

.26 

.33 

.24 

8 

.32 

.29 

.22 

.20 

.23 

.23 

.39 

9 

.34 

.25 

.21 

.22 

.15 

.21 

.35 

.86 

10 

.15 

.33 

.40 

.28 

.32 

.30 

.42 

.29 

.29 

11 

.17 

.38 

.40 

.26 

.27 

.16 

.36 

.26 

.28 

.77 

Age 

.31 

.42 

.42 

.37 

.37 

.27 

.63 

.33 

.34 

.69 

.65 

p = .05 for r > .30. 
1 —Imitative Crawling. 
2—Rope Test A. 
3—Rope Test B. 
4—Jumping Jacks. 
5—Advanced Locomotor Skills. 

6—Balance. 
7—Throw-Clap-Catch. 
8—Peg Test Dominant. 
9—Peg Test Nondominant. 

10—Grasp Strength Dominant. 
11 —Grasp Strength Nondominant. 

with chronological age in months.8 The set of test 
items yielding the highest multiple correlation with 
age would be considered the test of motor planning, 
as validated against age in normal subjects. 

RESULTS 

Means and standard deviations for each test in all 
of the seven age categories are summarized in Table 
1. Except for some unexplained scatter at the 10-year 
level, mean test scores did tend to vary directly with 
age. 

The tests that showed the highest correlation with 
age in months were Strength Dominant, Strength 
Nondominant, Throw-Clap-Catch, Rope B, and 
Rope A. Correlations were significant at the .05 level 
and are reported in Table 2. 

Pearson's correlation coefficients were used to in
vestigate the relationship between test items, and the 
.05 level of significance was accepted. The highest 
interitem correlation was between Rope A and B 
tests. Next was Throw-Clap-Catch and Rope A, 
Strength Dominant and Rope B, and Strength Non-
dominant and Rope B. Table 2 shows correlations 
between test items. 

The first stepwise multiple-regression analysis used 
all variables. This showed that Strength Dominant, 
Throw-Clap-Catch, and Strength Nondominant to
gether correlated with age (r=.80). Adding Imitative 
Crawling, Balance, and Rope B increased the multiple 
correlation to .82. The multiple correlation of all test 
items with age was .83. 

A second stepwise multiple-regression analysis was 
run using only Throw-Clap-Catch, Rope A and B, 

Jumping Jacks, and Imitative Crawling, because these 
were the items that I believe best assessed motor-
planning skill. This time the multiple correlation 
coefficient dropped to .72. By adding Strength Dom
inant, the correlation coefficient rose to .81. 

In determining the final set of test items, several 
factors were considered. The test had to be brief but 
also had to include enough items to test the child's 
skills reliably. Rope A and B tests were both included 
because Rope B used verbal instructions and Rope A 
used physical demonstration. The Strength Nondom
inant test was eliminated, because I believed that one 
measure of strength was sufficient. The revised test 
battery takes 10 minutes to administer, in contrast to 
the 20 minutes for the original 11 test items. The final 
regression is shown in Table 3. Interexaminer relia
bility was .97 in all cases. 

DISCUSSION 

Evaluation of the findings established that giving 
the entire battery of tests was not necessary to assess 

TABLE 3 
Final Regression Summary Table 

(Criterion = Age in Months) 

Variable 

Strength-Dominant 
Throw-Clap-Catch 
Imitative Crawling 
Rope B (sec) 
Jumping Jacks 
Rope A (sec) 

Multiple r 

.69 

.79 

.80 

.80 

.81 

.81 

Beta 
Weight 

45 
33 
13 
8 

10 
7 
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a child's age level of performance. Strength Domi
nant, Throw-Clap-Catch, Rope A and B, Jumping 
Jacks, and Imitative Crawling can be used alone with 
only a .02 drop in multiple correlation from that in 
using the whole battery. This group of test items 
formed the Test of Motor Planning Ability. 

The test items did not contribute equally to the 
overall score. Using Beta weighting, various formulas 
were tested to see which group of items could most 
closely approximate the child's age level for motor-
planning skills. The following formula was devised: 

Imitative Crawling + Jumping Jacks 
+ (60 - Rope A) + (60 - Rope B) 
+ (3X Throw-Clap-Catch) 
+ (4X Strength Dominant) = S 

S/2 - 23 (constant) = Age in months 

CONCLUSION 

From the original battery of 11 tests, a short test 
form, the Test of Motor Planning Ability, was de
vised. The revised test consists of six items, takes 
about 10 minutes to administer, and predicts age level 
in months nearly as accurately as does the entire test. 

This is, however, only the first stage of test devel
opment. As a test of motor planning, the test has only 
face validity. The test was designed to assess motor-
planning ability, but it could conceivably be testing 
some other aspect of motor functioning instead. In
formal preliminary testing shows that children iden
tified as apraxic by other means do score below age 
level on this test, but further work needs to be done 
to establish construct validity.9 

The sample consisted primarily of white children 
from middle-income families. One cannot assume 
that the data will apply to children of minority races 
or other socioeconomic levels. For the test to be 
further validated on age, the sample must be larger 

and include children of all races and socioeconomic 
levels.9 

With these limitations in mind, the present test can 
serve as an estimate for motor-planning ability. Valid, 
standardized tests of motor skills are greatly needed 
by physical therapists engaged in pediatric diagnostics 
and treatment. Other professionals are urged to con
tribute to the further development of the Test of 
Motor Planning Ability. 
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