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Influence of a Motor Skill Intervention on Fundamental
Motor Skill Development of Disadvantaged Preschool
Children

Jacqueline D. Goodway and Crystal F. Branta

Theinfluenceofa 12-week (24, 45-min motorsessions) motorskiU intervention onfundamental motorskiU (FMS)development of
disadvantagedpreschoolers wasexamined. Pre-and postintervention measures of theobject control (OC)and locomotor subscales of
theTest of Gross MotorDevelopment were obtainedfor both groups. Priortotheintervention, developmental delays in FMS were
reported. Twoseparate 2 x 2 (Group x Pre-Postintervention) analyses ofvariancewith repeated measures yielded a significant
Groupx Pre-Postintervention interactionfor locomotor, F(l, 57) = 134.23, P = .000, h2 =.70, and OC,F(l, 57) = 161.55, P
= .000, h2 =.74) skills. Compared to the Controlgroup, themotorskill interventiongrouprevealed significantly higherlocomotor
and OC scoresfollowingtheintervention than priorto theintervention.

Key words: early childhood, locomotor, motor skill instruc­
tion, object control

Fundamental motor skills (FMS) are commonly con­
sidered the building blocks to more advanced move­

ment skills and specific sport skills (Gabbard, 2000;
Haywood & Getchell, 2001; Payne & Isaacs, 2002; Seefeldt,
1980) and are included in the national content standards
in physical education (National Association for Sport and
Physical Education, 1995). In his model of the progres­
sion of motor skill proficiency, Seefeldt (1980) proposed
that children must learn a certain level ofcompetency in
FMS if they are to break through a hypothetical "profi­
ciency barrier" and successfully engage in sport specific
skills later in life. Seefeldt suggested that early childhood
wasthe time to best develop FMS.Motor development text-
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books (Gabbard, 2000; Haywood & Getchell, 2001; Payne
& Isaacs, 2002) support this view, indicating the impor­
tance of early childhood for motor skill development.
However, these skills do not naturally "emerge" during
early childhood, rather, they result from many factors in­
fluencing the child's motor skill development (Newell,
1984,1986).

Newell (1984, 1986) suggested that motor skill de­
velopment isbased on the interaction between constraints
from the task, the organism, and the environment. That
is, FMS emerge within a dynamic system consisting of a
specific task, performed by a learner with given character­
istics, in a particular environment. In this dynamic sys­
tems theory perspective, factors (subsystems) within the
organism (the learner) will influence motor skill devel­
opment. For example, motivation, strength, and neuro­
logical development, are a few of these many factors. In
addition, environmental considerations, such as the
equipment used, previous experience, and instruction,
may influence motor development. These twofactors (or­
ganism and environment) are specific to the task being
asked of the performer. Given this dynamic viewofmotor
skill development, it may be hypothesized that certain
populations ofchildren will be influenced by constraints

RaES: March 2003

D
ow

nl
oa

de
d 

by
 [

O
hi

o 
St

at
e 

U
ni

ve
rs

ity
 L

ib
ra

ri
es

] 
at

 1
8:

01
 2

9 
M

ay
 2

01
5 



that retard the development ofFMS in early childhood.
Preschool children who are identified as disadvantaged
may be one such group, as they present both environ­
mental and biological (organismic) risk factors in the
identification of their disadvantaged status.

Federal law protects young children who are disad­
vantaged. Federal legislation in the form ofPublic Law
105-i 17-Part C & H (1997) identifies and provides for
disadvantaged individuals at risk of having substantial
developmental delays, ifearly intervention services are
not provided. Incorporated within this legislation is the
notion that a child exposed to biological (organismic) or
environmental influences (risk factors) may demonstrate
a greater probabilityofdevelopmental delayoreducational
failure. Given the possible influence of the biological
(organismic) and environmental risk factors to which dis­
advantaged young children are exposed, it may be sug­
gested that these young children will demonstrate
developmental delays in FMS development.

A number of research studies (Connor-Kuntz &
Dummer, 1996; Goodway & Rudisill, 1997; Hamilton,
Goodway, & Haubenstricker, 1999) have found that dis­
advantaged children demonstrated developmental de­
laysin FMS.Goodway and Rudisill (1997) and Hamilton
et al. (1999) further suggested that these delays indi­
cated the lack of environmental support in which the
children were raised. Given these data, it is important to
examine the role ofintervention programs in remediating
developmental delayswith this disadvantaged population,
specifically in the motor development area.

The effectiveness of early intervention programs,
such as Head Start, in achieving positive educational and
social outcomes for disadvantaged children iswell docu­
mented (Casto & White, 1984; Guralnick, 1991;White
& Casto, 1985; Zigler & Muenchow, 1992). White and
Casto's (1985) meta-analysis of162 studies revealed that
effect sizesfor early intervention programs averaged half
a standard deviation. These authors concluded that
more organized interventions or those with professional
interveners reported greater gains in outcome measures
than those with less structure and noncertified interven­
ers. However, despite a substantial body of early inter­
vention literature, limited evidence is available with
respect to motor development outcomes for disadvan­
taged children.

Contemporary literature on the benefits of motor
skillinterventions for young children is limited (Connor­
Kuntz & Dummer, 1996; Halverson & Roberton, 1979;
Hamilton, et al., 1999; Kelly, Dagger, & Walkley, 1989;
Miller, 1978; Valentini, 1997; Zittel & McCubbin, 1996).
Halverson and Roberton (1979) documented the posi­
tive influence of instruction on typical young children's
throwing performance. Kellyet al. (1989) reported that
typical preschool children demonstrated qualitative
performance gains in six fundamental motor skillsfrom
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pretest to posttest as a result of two 5-week instructional
units consisting of direct instruction. In contrast, the
control group, who engaged in well equipped free play,
made no significant gains in motor skill development.
A study by Connor-Kuntz and Dummer (1996) found
significant pretest-posttest gains in FMS in typical pre­
school children, Head Start (disadvantaged) preschool
children, and preschool children with disabilities, as a
result ofan 8-week intervention. Despite significant im­
provements, children in Head Start and Special Edu­
cation were still below expected standard scores for
their age at the posttest. Hamilton et al. (1999) found
that prior to a motor intervention, disadvantaged pre­
school children demonstrated developmental delays in
object control skills.Following an 8-week parent-assisted
intervention, they found significant pre- to posttest
gains in object control skillsfor the experimental group,
as compared to a control group who did not demon­
strate significant change in motor performance. Finally,
Valentini (1997) found that a 12-week, student-cen­
tered instructional program resulted in significant
gains in the FMS of developmentally delayed kinder­
garten children from pre- to postintervention. What was
interesting about this study was that the control group
did not change from pre- to postintervention, despite
the fact both groups had received 30 min ofdaily physi­
cal education per day throughout the intervention pe­
riod. In contrast to the above studies, Zittel & McCubbin
(1996) used a single-subject design to examine the in­
fluence of an 8-week motor skill intervention on the
motor skill acquisition of 4 developmentally delayed
preschool children. These authors did not find signifi­
cant change in motor skills in either the integrated or
segregated condition, a finding attributed to limited
time to practice arid the nature of the developmental
delays.

For students to learn motor skills, quality programs
using effective instruction must be provided (Graham,
Holt/Hale, & Parker, 2001; Rink, 1996). Quality motor
skill interventions and programs should incorporate
developmentally and instructionally appropriate prac­
tice (Council on Physical Education for Children
[COPEC], 19~2). Developmentally appropriateprac­
tice recognizes the varied individual capacities of chil­
dren and accommodates those characteristics within the
instructional environment. Instructionallyappropriate
practice incorporates what is currently known as best
practice as a result ofresearch and experience (COPEC,
1992). Practice that is appropriate to the learning goal,
providing a variety of tasks for learner success; clearly
communicating tasks and outcomes to students, provid­
ing appropriate feedback, and allowing students to de­
velop at their own rate, are all considered indexes of
effective instruction (Rink, 1996). In addition, good
content development, such as conducting a task analy-
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sisand arranging instructional tasks with a clear progres­
sion ofscope and sequence, are also important to effec­
tive instruction (Rink, French, Werner, Lynn, & Mays,
1991). If a teacher provides such indexes of effective
instruction, students should be able to meet the desired
learning outcomes.

Overall, the literature suggests that young children
who are disadvantaged demonstrate developmental
delays in FMS and significant changes in motor skill
development can result from as little as 8 weeks of in­
struction. Also, motor skill interventions using different
instructional approaches (direct, parent-assisted, and
student-centered) were able to bring about positive
change in the FMS performance.

The purposes of this study were: (a) to obtain
baseline data on FMS (locomotor and object control) de­
velopment ofpreschool children who are disadvantaged
and for whom limited data are available, (b) to determine
the influence ofa motor skill intervention on the locomo­
tor and object control skills of the intervention and con­
trol children, and (c) to examine in which skillssignificant
changes occurred in pre-postintervention FMS.It was hy­
pothesized that preschool children who are disadvantaged
would demonstrate developmental delays in their FMS
prior to the motor skill intervention. It was also hypoth­
esized that children receiving the motor skill intervention
would demonstrate greater gains in locomotor and object
control development than the Control group from pre- to
postintervention and that the intervention group would
show improvement in all skills.

Method

This study was conducted as part of educational
reform efforts in a large midwestern urban school dis­
trict with a high percentage ofdisadvantaged children.
The school district is situated in an industrial city that
has undergone urban decay and has a high percentage
of unemployment, poverty, and crime (see Branta &
Goodway, 1996, for a detailed description of the site).

Participants

Participants for the motor skill intervention (MSI)
group (n = 31) and Control group (n = 28) were selected
from children enrolled in an urban compensatory pre­
school program. The program serves predominantly
African American, 4-year-old children who were identi­
fied as disadvantaged and at risk ofbecoming education­
ally disadvantaged or developmentally delayed if early
intervention services were not provided. All participants
in the MSI and Control groups were African American.
Eligibility for the program was based on school readi-
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ness test scores and the number ofrisk factors presented
(see Table 1). Children were screened on an objective­
referenced preschool readiness test (Office ofCompen­
satory Programs, 1991a) which assessed: (a) cognitive
objectives, such as counting and alphabet recognition;
(b) affective objectives, such as self-esteem and emo­
tional awareness, and; (c) psychomotor objectives, such
as scissor cutting, manipulation skills, and standing on
one leg. Risk factors (Office ofCompensatory Programs,
1991b) were also used to identify children for the pro­
gram as per State Board ofEducation guidelines. Poten­
tial risk factors are illustrated in Table 2. The children
selected were those considered to be most in need of
the program's early intervention services as indicated
by a combination of the lowest preschool readiness test
score and the greatest number ofrisk factors. Once iden­
tified, the children participated in the typical preschool
program consisting ofa half-day session (lasting 2.5 hr)
4 days per week. A certified early childhood teacher and
a paraprofessional provided instruction in the preschool
program in classes ranging from 14 to 16 children. The

Table 1. Demographic Information for the participants andtheir
families by group

Variable Group % M SO Range

Age (years) MSI 4.74 0.29 4.25-5.25
C 4.74 0.33 4.00-5.17

Risk factors MSI 5.29 1.29 2-10
C 5.79 2.13 2-11

Preschool readiness
test score (0-20) MSI 6.03 4.05 0-19

C 4.18 2.16 0-12
Developmentally

immature MSI 77.4
C 67.9

Single parentfamily MSI 87
C 61

Maternal age
(years) MSI 27.8j 5.18 21-40

C 29.13 6.30 21-43
Receive welfare MSI 71

C 89
Unemployed MSI 68

C 71
Maternal education

level (grade) MSI 12.16 1.21 9-16
C 11.57 1.14 9-13

Mothers with GED MSI 90
C 64

Paternal education
level (grade) MSI 11.74 1.83 5-16

C 11.62 1.20 8-14

Note. M = mean; SO = standard deviation; MSI = motorskill
intervention group; C= control group.
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primary instructional emphasis was on cognitive (i.e.,
alphabet, colors, numbers) and social (i.e. listening,
cooperating) objectives. Motor objectives were part of the
curriculum, but only fine motor skills, such as scissor
cutting and drawing, received substantial instructional
time and formal instruction. No formal instruction was
provided in gross motor skills. Gross motor activity con­
sisted of playground recess activities, such as swinging,
climbing, and playing with balls. These activities oc­
curred randomly depending, in part, on the weather.

Infurmed Cunsent.lnformed consentwas obtained from
the custodial caregiver(s) of each child participating in

Table 2.Risk factorsused to identifyparticipants for the
preschool program

Description of riskfactors

1. Serious concern expressed by a parent, primary caregiver,
or professional regarding a child's development, parenting
styleor parent-child interaction

2. Parent or primary caregiver with chronic or acute mental
illness, developmental disability, or mental retardation

3 Parent or primary caregiver with drug or alcohol depen­
dence

4. Parent or primary caregiver with a developmental history of
lossor abuse

5 Family medical and genetic history characteristics
6 Parent or primary caregiver with severe chronic physical

illness
7. Acutefamily crisis
8. Chronically disturbed family interaction
9. Parent-child or primary caregiver-child separation
10. Adolescent mother
11. Parent hasfour or more preschool children
12. Family income upto 200% of federal poverty guidelines
13. Presence of one of the following: parenteducation is less

than ninth grade; neither parent is employed; or single
parent

14. Physical or social isolation and/or lack of adequate social
support

15. Lack of stable residence, homelessness, or dangerous
living conditions

16. Family hasinadequate health care or no health insurance
18. Limited prenatal care
19. Maternal prenatal substance abuse
20. Severe prenatal complications
21. Severe perinatal complications
22. Asphyxia
23. Very low birthweight
24. Small for gestational age
25. Bronchopulmonarv dysplasia
26. Excessive irritability, crying, or tremulousness onthe partof

the infant
27. A typical or recurrent accidents involving the child
28. Chronic otitis media (inflammation or infection of the

middle ear)
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the study. Verbal assent was obtained from each child by
asking the child ifshe or he would like to participate in a
"gymclass."All children responded in a positive and ex­
cited manner to this question, indicating their assent to
the investigator. All teachers of the participants also con­
sented to the study. Prior to the investigation, human par­
ticipants approval was obtained from the Institutional
ReviewBoard, school district, and schools.

MotorSkiUIntervention Participants. Participants for the
MSI group were drawn from two intact preschool class­
rooms in two urban elementary schools. Due to the study
taking place in the naturalistic setting of elementary
schools, it wasnot possible to assign participants to groups
randomly. Table 1 provides demographic information on
the participants. The MSI participants included 16 girls
and 15 boys,with a mean age of4 years and 9 months. MSI
participants had poor readiness skills for school as evi­
denced by a score of6.03 from a possible 20 on the objec­
tive-referenced test and averaged 5.29 risk factors. The
typical student in the program demonstrated the follow­
ing typesofriskfactors: being developmentally immature,
from a low-income family, with a single, unemployed
parent. Other common risk factors included prenatal
drug abuse ofa parent, low educational attainment ofa
parent, incarceration ofa family member, loss ofparent
or sibling, and low birth weight. Ten of the 31 children
were born prematurely (M= 3.8 weeks premature, SD=
2.10). The mean birth weight of all MSI children was

2.97 kg (SD= .79).
ControlParticipants. Participants for the Control

group were drawn from two intact preschool classrooms
from one urban elementary school and were considered
a suitable Control group for the MSI group. because (a)
the eligibility requirements for the preschool program
were the same for all children, (b) the children in the
Control group were selected from the same African
American community with the same types ofrisk factors
and family demographics, and (c) teachers and parents
reported that children from the MSIand Control groups
were drawn from the same community. The Control p,!-r­
ticipants included 14 girls and 14 boys,with a mean age of
4 years and 9 months (see Table 1). Control group partici­
pants also had poor readiness skillsfor school, with a score
of4.18 from a possible 20 on the school readiness test and
averaged 5.79 risk factors with similar risk characteristics
to those of the MSI group. Seven of the 29 Control par­
ticipants were born prematurely (M = 3 weeks prema­
ture, SD= 2.76). The mean birth weight of the Control
group was 3.23 kg (SD = .56).

Instrumentation

The Test ofGross Motor Development (TGMD) was
administered to both MSI and Control groups prior to
and following the motor skill intervention. The 12-item
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TGMD (Ulrich, 1985) provided information on the
performance ofseven locomotor and five object control
skills for children ages 3-10 years. Subscale locomotor
raw scores ranged from 0 to 26 points (run,jump, hop,
slide, worth 4 points each, and gallop, leap, skip, worth
3 points each). Subscale object control raw scores ranged
from 0 to 19 points (throw, catch, kick, strike, worth 4
points each, and bounce, worth 3 points each). Percen­
tile ranks were calculated from both subscale raw scores.
Asper the Ulrich (1985) standardized protocol, all chil­
dren performed three trials ofeach task, and the pres­
ence or absence of the criterion elements of form was
evaluated. A child who demonstrated a criterion element
ofform for two of the three trials would receive a score
of1 for that element. Test administration took approxi­
mately 15--25min per child and was conducted individu­
ally in an available space. The caregiver of each child
completed a demographic questionnaire, which in­
cluded information on sociodemographic status,
caregiver educational attainment, caregiver employ­
ment, maternal age at birth ofchild, and current mari­
tal status (see Table 1).

Procedures

This study used a quasiexperimental, pre-postinter­
vention design with the MSI and Control groups. It was
not possible to randomize participants to the groups due
to the nature of the educational environment. Thus,
intact classes were assigned to groups. Lack of student
randomization to groups is acknowledged as a weakness
of the investigation's design; however, there were no sig­
nificant differences in preintervention scores despite
the lack of randomization. Parametric statistics used as
box plots of the dependent variables indicated a nor­
mal distribution. Additionally, using a dynamic systems
theoretical orientation, it may be suggested that each
student has unique organismic and environmental char­
acteristics. Thus, intervention effects will be different
for each student, supporting use of the student as the
unit ofanalysis.

One week prior to the intervention and 1 week fol­
lowing the intervention all participants in the MSI and
Control groups were evaluated using the TGMD. The
MSI group received the motor skill intervention dur­
ing the time allotted to the regular preschool program;
the Control group received the regular preschool pro­
gram. The primary investigator (the first author), a fe­
male Caucasian, was the test administrator in collecting
all data.

Deoelopment and Implementation oftheMotor SkiU Inter­
vention. A motor skill intervention was developed from a
preschool physical education curriculum designed for
all preschool students (Dummer, Connor-Kuntz, &
Goodway, 1995). The intervention goals were developed
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viaformal and informal processes ofprogram design that
took place over one school year and involved teachers,
paraprofessionals, and administrators. The goal of the
intervention was to demonstrate improvement in FMS
development. Eight skills were selected for instruction,
and objectives were developed based on data about the
age at which 60% of the children were able to perform
at a specific developmental level for FMS (Seefeldt &
Haubenstricker, 1982). The number of skills that were
selected was based on the philosophy of exposing the
children to a variety ofintroductory experiences in skills
considered most critical to their ability to engage in
games and sports. Students were taught the mature ele­
ments ofform but, given their age, were not expected to
master all elements ofform (Seefeldt & Haubenstricker,
1982). Instructional time for skill development was al­
located as follows: (a) hopping and galloping-50 min;
(b) jumping-80 min; (c) ball bouncing-90 min; (d)
striking-100 min; (e) kicking-ll0 min; and (f) catch­
ing and throwing-120 min.

The intervention consisted of 24 instructional ses­
sions during a 12-week period. The children in the MSI
group received the intervention during the time allo­
cated to the typical preschool program. Each instruc­
tional session lasted 45 min and comprised (a) one
lO-min period of sustained activity such as running
games and moving to music; (b) three 19-min periods
ofskill instruction during which each group rotated to
different skill stations; and (c) a 3-min closure of the
lesson plan emphasizing key components of the skills
learned that day. Two min were allowed for transition
time. At each of the three skill stations, approximately
5--6children worked with the instructor (primary inves­
tigator, teacher, or paraprofessional). Children rotated
to all three skill stations during the lesson, receiving
instruction from each instructor.

A direct instructional approach was used. Each sta­
tion focused on teaching one FMSwith a progression of
3-4 instructional activities. The 3-4 activities were se­
lected from a developmental task analysisof the skill that
reflected the children's current level of development.
The instructor provided a clear task presentation and
demonstrated each activity. Consistent key words were
used to assist the children in remembering the critical
elements of the skill. These key words were reinforced
throughout the activities,along with positive-specificand
positive-corrective feedback. Activities were individual­
ized to challenge all children at their own level. For
example, at a catching station the children might start
by taping a balloon in the air and catching it, then toss a
large bean bag vertically up and catch it, and then catch
a tossed 2O-cm foam ball from a close distance. All chil­
dren had their own equipment. Examples of the key
words used for catching are: hands and eyes ready, reach
for the ball, pull to chest.

ROES: MBfCh 2003

D
ow

nl
oa

de
d 

by
 [

O
hi

o 
St

at
e 

U
ni

ve
rs

ity
 L

ib
ra

ri
es

] 
at

 1
8:

01
 2

9 
M

ay
 2

01
5 



The primary investigator was the lead teacher for
the intervention. Prior to the intervention, the teacher
and paraprofessional received limited training in mo­
tor development, including such topics as principles of
motor development, stages offundamental motor skills,
and feedback (Gabbard, 2000; Haywood & Getchell,
2001; Payne & Isaacs, 2002). Prior to each instructional
session, the investigator, teacher, and paraprofessional
went over the lesson plan for the day and discussed key
instruction elements (key words, relevant feedback,
etc.). At the end of the lesson, the investigator reviewed
the activities with the teachers and made instructional
decisions for the next lesson based on their feedback
from that lesson.

The children in the MSI group attended on aver­
age 83% of all intervention sessions (SD= 14.68). The
overall attendance ranged between 38.5 and 100%. Only
1 child attended 38.5% of the sessions, 2 children at­
tended 54%, and 1 attended 67% of all sessions. The
remaining 28 children attended 71%or more ofall in­
tervention sessions. The motor skill intervention was the
only physical activityin which the children were engaged
at school. Despite the importance of attendance in
achieving program outcomes, no data were eliminated
due to low intervention attendance. This decision was
made, because the investigators wanted to maintain the
ecological and social validity of this program's outcomes
(Wolf, 1978). In an authentic educational setting, some
preschool children who are disadvantaged do not at­
tend school on a regular basis, and, thus, program out­
comes may be diluted. However, it is important to know
if group outcomes are found despite this concern. A
Pearson product-moment correlation was conducted
between the percentage of attendance and the MSI
groups' postlocomotor (r = .22 ) and object control
subscale (r= .02) scores. These weak correlations were
not significantly correlated, supporting the notion that
it was appropriate to keep all data in these analyses.

Control Condition. The participants in the Control
group received the typical preschool program, which
consisted of the following types of daily routines: free
play in centers (e.g., manipulation, reading, art, etc.),
circle time (numbers, story time, alphabet, etc.), di­
rected play in centers, table work (writing, math, etc.),
and snack time. In the typical program, organized physi­
cal activity did not take place, and unstructured physi­
cal activity (free play or recess with limited equipment)
was left to the discretion of the classroom teacher. Dur­
ing the period in which the MSI group received the
motor skill intervention, the investigator asked the Con­
trol teachers to record all bouts ofphysical activity. Seven
bouts of45 min ofphysical activitywere recorded for the
Control group. These sessions took place in the gymna­
sium due to inclement weather. Teachers indicated that
45 min of physical activities typically consisted of ap-
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proximately 10 min of games (Simon Says, Red Light
Green Light, Duck Duck Goose) and 30 min offree play
with selected motor skill equipment (playground balls,
tennis balls,jump ropes, scooters, bats). It is important
to note that the physical activity sessions received by the
Control group constituted part of the typical play com­
ponent of the preschool program, and, as such, it was
deemed unethical and inappropriate to ask the Con­
trol group to refrain from all activity during the study.
During the free play activitysessions, the Control children
were free to engage in any activity they chose without any
structure imposed by the teacher. The primary investiga­
tor spent corresponding amounts of time (l hr twice per
week) with the Control and MSI groups during the 12­
week intervention to minimize the influence of the ex­
perimenter effect. Time spent with the Control group
varied including assisting with classroom centers (blocks,
sand, science, etc.) or reading in the classroom.

Results

Baseline Measures of FMS Development

Figure 1 shows the pre- and postintervention
subscale raw scores (locomotor and object control) for
the MSI and Control groups. Two univariate analyses of
variance (ANOVAs) demonstrated no significant differ­
ences between groups prior to the intervention on
preintervention locomotor, F{1, 59) = 3.71, p= .06, and
object control, F{1, 59) = .02, p= .89, raw scores. These
raw scores were translated into percentile ranks that
demonstrate developmental delays in FMS. Locomotor
skills were 15% for the MSI group and 26% for the Con­
trol group. Object control skills were the 17% for the
MSI group and 18% for the Control group.

Influence of the Motor Skill Intervention on FMS
Development

Two separate 2 x 2 (Group x Pre-Postintervention)
ANOVAs,with repeated measures on the last factor, were
conducted using subscale raw scores to assess the in­
fluence of the motor skill intervention program on lo­
comotor and object control development. The statistic
of interest was the attainment of a significant Group x
Time (pre-postintervention) interaction, which would
indicate that one group performed significantly better
than the other from pre- to postintervention. Thus, only
the Group x Pre-Postintervention data are reported in
the results. Effect size (11 2

) was also calculated using this
procedure.

Locomotor Skills. Figure 1 illustrates that the MSI
group demonstrated improvements in locomotor
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Goodway and Branta

subscale scores across the intervention, from 10.32 to
20.03; as compared to the Control group who made little
pre- to postintervention change (11.61 to 13.54). These
raw scores translate into an improvement from 15 to 80%
for the MSI group, whereas the Control group remained
at 26%.

The ANOVA with repeated measures on subscale
raw scores yielded a significant Group x Pre-Postinter­
vention interaction for locomotor skill development,
F(1, 57) = 134.23, p« .001,112= .70, with a strong inter­
vention effect size. Follow-up t tests were conducted to
examine the differences among means. The MSI group
improved significantly in locomotor skills from pre- to
postintervention, t(30) =-21.69, p« .001 (2-tailed). The
Control group also showed significant pre- to postinter­
vention gains, t(28) =-3.83, P= .001 (2-tailed). However,
the MSI group had significantly better postintervention
locomotor scores than the Control group, t(57) = 13.11,
p« .001 (2-tailed).

Object Control Skills. Figure 1 also illustrates the im­
provements demonstrated in object control subscale raw

. scores across the intervention, The MSI group improved
from 3.07 to 12.77, whereas the Control group went from

3.14 to 7.29. These raw scores reflect an improvement
from 17 to 80% for the MSI group. In contrast, the Con­
trol group demonstrated a slight improvement from 18
to 24%. An ANOVA with repeated measures on the
subscale raw score revealed a significant Group x Pre­
Postintervention interaction for object control develop­
ment, F(l, 57) = 161.55, p« .001,112= .74, with a strong
intervention effect size. Follow-up t tests revealed the
MSI group had significant changes in object control
skills from pre- to postintervention, t(30) = -20.49,
p< .001 (2-tailed). The Control group also revealed sig­
nificant pre- to postintervention changes in object con­
trol scores, t(28) = -3.40, P= .002 (2-tailed). However,
the MSI group had significantly higher postintervention
object control scores than the Control group, t(57) =

11.74, p« .001 (2-tailed).

Pre-Postintervention Changes in Individual Skill
Development

Table 3 shows pre- and postintervention scores for
individual motor skills by group. Figure 2 shows the
change scores (postintervention score minus the pre-

25.00 ,-------------------------------------,
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• _M ~ _

.. .. .. .. .. ..
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[ ----.---MSIL~~;;;;_ ..... Control Locomotor -&-MSI Object Control ..... Control Object Control

Figure 1. Pre- and postintervention locomotor and objectcontrol raw scores and standard deviations for the motor skill intervention
and control groups. Points represent mean group scores; vertical lines represent standard deviations.
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intervention score) by individual skill and group. Ascan
be seen from Table 3 and Figure 2, the MSI group dem­
onstrated an improvement in all skills, with 10 of the 12
skillsimproving by at least one criterion element ofform.

Goodway and Branta

Discussion

The purpose of this study was to obtain baseline data
on the FMS of disadvantaged preschool children and

Table 3. Pre- and postintervention scores for individual fundamental motor Skills bygroup

Skill Total points Motor skill intervention group Control group
possible Preintervention Postintervention Preintervention Postintervention

M SO M SO M SO M SO

Run 4 1.45 .89 3.65 .66 1.57 .69 2.25 1.00
Gallop 4 2.55 .68 3.06 .25 2.39 .79 2.74 .60
Hop 4 0.87 .72 2.35 .55 1.25 .52 1.60 .50
Leap 3 1.35 .80 2.03 .55 1.64 .62 1.57 .57
Jump 4 1.00 .00 3.03 .31 0.96 .19 1.54 .74
Skip 3 0.52 .57 2.16 .97 0.64 .68 0.89 .63
Slide 4 2.58 .96 3.74 .51 3.14 .59 2.96 .79
Strike 4 0.77 .85 2.84 .73 1.00 .86 0.89 .79
Bounce 3 0.23 .62 2.58 .88 0.32 .72 1.18 .90
Catch 4 1.48 .85 2.51 .72 1.43 .74 1.50 .84
Kick 4 0.13 .34 1.45 .72 0.04 .19 0.04 .19
Throw 4 0.45 .51 2.39 .99 0.36 .56 0.86 .85

~
u

CIl

j
U

2.5 ~------------ - -_...

2

1.5 ---------

0.5

°t
-0.5

-------------

Fundamental Motor Skill

---------

• Motor Skill Intervention I
• Control ~

Figure 2. Change scores from pre- to postintervention for individual motorskills by group. Bars represent mean group change
score for skill.
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Goodway and Branta

determine the influence ofa 12-week motor skill inter­
vention on FMS performance.

Baseline Data on the FMS of Disadvantaged Preschool
Children

Baseline data obtained prior to the motor skill in­
tervention documented that children in this study were
delayed in their locomotor skills as compared to same­
aged peers. All (100%) of the MSI participants and
85.7% ofthe Control participants performed at or be­
low the 50th percentile in locomotor skills prior to the
intervention. Object control skills for both groups were
also developmentally delayed, with approximately 90%
of MSI and Control participants at or below the 50th
percentile. These data contribute to the emphasis iden­
tified by the Centers for Disease Control and Prevention
(CDC) that suggests a need to provide more information
on the physical activityoflow income and minority popu­
lations (U.S. Department ofHealth and Human Services,
1990, 1995, 1996). The disadvantaged children in this
study were both African American and low income,
meeting two of the targeted populations by the CDC.

The developmental delays in FMS reported by this
study reflect the findings in the literature (Connor­
Kuntz & Dummer, 1996; Hamilton et al., 1999;Valentini,
1997). In a study ofdisadvantaged 3-5-year-old children,
Hamilton etal. (1999) reported preintervention percen­
tile ranks between 18 and 20% for object control skills.
Valentini (1997) found that the developmentally delayed
kindergarten children in her study demonstrated ex­
tremely low performance (5%) on locomotor skills,with
object control skills at 25%. However, it is important to
note that in contrast to the present study, Valentini's
participants were identified for the study by their motor
delay. Both of the above studies used the TGMD as the
assessment means, and, as such, parallels can be drawn
between these studies and the present findings.

The developmental delays found in the present
study were not surprising given the children appeared
to have limited experience in physical activity prior to
the intervention. Anecdotal reports from the teachers,
children, and parents indicated that the children had
limited opportunities to play outside due to the unsafe
nature of the neighborhood. In addition, it was clear
from the testing procedures and the first few lessons that
the children were unfamiliar with the motor skills em­
phasized in the program. Further research needs to
examine factors (organismic or environmental) that
might account for the developmental delays found in
these participants. Such developmental delay in motor
skills is not only of immediate concern but may pose a
risk to future participation in physical activity. Future
research should longitudinally track children who are
disadvantaged to examine the long-term impact ofsuch

44

motor delays on future physical activity patterns. Over­
all, these baseline data suggest the need to provide pro­
fessional physical education services to disadvantaged
preschool children. They also have implications for
curricula design for urban schools and preservice and
inservice teacher education.

The Influence of a Motor Skill Intervention on Motor
Skill Development

The MSI group demonstrated significantly greater
improvements in FMS from pre- to postintervention, as
compared to the Control group. The MSI group dem­
onstrated a mean increase from 15 to 80% for locomo­
tor skills and 17 to 80% for object control skills over the
12-week motor skill intervention. These data reflect the
high skill levels acquired by the children in the MSI
group at postintervention as compared to Ulrich's
(1985) normative sample of same-aged peers. The
strong influence of the motor skill intervention was fur­
ther evidenced by only 3% ofMSI participants at or be­
low50% for locomotor skillscompared to 93% ofControl
participants, on postintervention measures oflocomo­
tor scores. Additionally, 65% ofMSI participants exhib­
ited postintervention object control scores at or below
50%, as opposed to 89.3% of the Control participants.

The present study's findings were consistent with
those described in the literature (Connor-Kuntz &
Dummer, 1996; Hamilton et al., 1999; Kellyet al., 1989;
Valentini, 1997), suggesting that significant motor devel­
opment gains could be obtained as a result ofa structured
motor skill intervention. The improvements made in lo­
comotor and object control skills were similar to those
found byHamilton et al. (1999) andValentini (1997). The
findings of the present study contrast those by Connor­
Kuntz and Dummer's (1996), who reported that their
disadvantaged and disabled children still demonstrated
developmental delays at the end of the intervention pe­
riod, despite significant improvement in skills.

The findings from this study indicate that the motor
skill intervention provided to the children was success­
ful. The intervention was developmentally appropriate in
that tasks presented to the children ranged from simple
to more complex, and all children were able to sequence
through the tasks at their own rate. Additionally, instruc­
tionallyappropriate practice was used. A variety ofdevel­
opmentally appropriate equipment was provided to
each child (e.g., short, fat bats) and maximum opportu­
nities for practice and success were identified in each
lesson plan. Keywords were provided to the children to
promote the desired motor behavior. As the interven­
tion progressed, the children could be heard using the
keywords to correct or remind each other or themselves
to perform a particular motor behavior. Additionally,
instructors provided positive-corrective feedback to the
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children using the key words. These instructional ap­
proaches appeared to be successful in promoting the
motor development of the MSI children.

Overall, the intervention yielded effect sizes of1'\2 =

.70 for locomotor skills and 1'\2 = .74 for object control
skills. These effect sizes are strong and indicate that a
large proportion of the variance in scores from pre- to
postintervention can be attributed to the intervention,
providing further evidence for the intervention success.
The effect sizes in the present study are greater than
those reported in a meta-analysis of the early interven­
tion literature (Casto & Mastropieri, 1986; White &
Casto, 1985). The structured nature of the present in­
tervention and the use of professional interveners may
have supported the strength of these effect sizes (White
& Casto, 1985). Given the developmental delays with
which these children started, it is heartening to see such
positive developmental changes as a result of 12 weeks
of instruction.

Children demonstrated large gains in both locomo­
tor and object control skills as a result of 180 min oflo­
comotor instruction and 540 min of object control
instruction. Locomotor skill instruction consisted of60
min of instruction each for the gallop, hop, andjump.
However, it should be noted that the children in the MSI
group were also exposed to locomotor skills during the
LOrnin sustained activitypart of the lesson plan. It seems
that the MSI children readily acquired many of the ma­
ture components ofform from the instruction provided.
It is interesting to note that although the Control group
received seven bouts of physical activity as part of the
preschool program play component, the Control group
made barely any gain (0.4%) in their locomotor percen­
tile scores. It may be that the lack of an organized ap­
proach to the play component of the Control group's
experiences accounted for this finding. This finding
parallels work by Miller (1978), who documented that
children in a direct instruction group improved FMS
performance to a greater extent than children in a well
equipped play group. The run and jump showed the
greatest amount of positive change, with an improve­
ment in two ofthe four criterion elements ofform. Hop­
ping also showed a change score ofclose to 1.5 as a result
of the instruction provided. Despite instruction, gallop
did not improve as much as other skills. This finding
may be attributed to ceiling effects from the high
preintervention scores.

The significant gains made by the MSI group in
object control skills were considered a direct result of
540 min of instruction, as children demonstrated lack
of experience ofobject control skills prior to the inter­
vention. All skills improved at least one criterion ele­
ment ofform from the instruction provided. Striking and
bouncing improved the most, followed by throwing, kick­
ing, and catching. Key words provided to the students

ROES: Mlrch2003
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appeared to be particularly valuable as demonstrated by
the children's frequent use of them in practice.

Educational Implications and Future Research

The findings from this study have exciting and sig­
nificant educational implications. Ifdisadvantaged pre­
school children can acquire such benefit from 12weeks
of motor skill intervention, then physical educators or
preschool teachers with developmentally appropriate
education should be able to engage children in the
types and frequency of activity necessary to facilitate
positive motor skill development. Future research
should examine the effect of motor skill interventions
with disadvantaged children from different ethnic
groups across a variety ofages. Various types ofphysical
activity curricula need to be evaluated to determine
which types of programs are most effective with differ­
ent populations ofchildren. Ultimately, children need
to be tracked longitudinally to examine the influence
of such interventions on lifelong motor development
and physical activity patterns.
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