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C H A P T E R

2
Developmental Patterns

ChaPter ObjeCtives
After studying this chapter, the reader should be able to:
 1  Identify the importance of the Principles of Motor Development and Principles of 

Physical Growth as factors that help to explain the developmental patterns observed 
in children.

 2  Recognize the developmental patterns associated with the periods of infancy, early 
childhood, and later childhood.

 3  Appreciate the close and significant relationship among physical growth, motor devel-
opment, and the social, emotional, and cognitive development of children.

 4  Identify common reflexes observed in infants, their time of onset and integration, and 
their importance as early indicators of potential neurological problems.

 5  Analyze the common movement patterns, forms of locomotion, and manipulative pat-
terns associated with various ages and levels of performance.

 6  Appreciate the wide range of individual difference found among children of similar ages.

Knowledge of the patterns of development is critical for those 
engaged in providing services in physical activity for individ-
uals with disabilities. The authors refer to typical develop-
ment, with the understanding that the unique characteristics 
of the individual, the environment, and the task being asked of 
the performer will influence the movement performance of 
the individual (Davis & Burton, 1991). Historically, the dif-
ference in the execution of movement skills at early ages was 
attributed to the maturation of the central nervous system 
(CNS) and was used to identify stages of development (e.g., 
Gesell, 1928). Now current scholarship considers the con-
tribution made by the ecology of the developing child (e.g., 
Bronfenbrenner & Crouter, 1983) in accurately describing 
both the current levels of motor development and, when 
developmental lag is detected, what interventions may be 
most appropriate. Instead of using a theoretical approach 
based solely on the maturation of the CNS, research has 
been conducted using a dynamic systems approach (e.g., 
Thelen & Smith, 1994), whereby developmental patterns are 
analyzed, taking into consideration the task being asked of 
the performer, the environment in which the task is per-
formed, and the identification of the unique characteristics 

of the individual performer. The current assessment tools in 
early childhood often reflect a marriage of both dynamic sys-
tems theory and the neuromatural theo retical approach (e.g., 
Miller & Roid, 1994; Piper & Darrah, 1994).

A further extension of the ecological perspective is the 
tenet of individual differences, whereby each individual is 
unique. If two individuals have a similar motor impairment 
(e.g., spastic cerebral palsy), then the manner in which they 
engage in physical activity and their level of performance at 
a certain age is not predictable based on their motor impair-
ment (e.g., Sherrill, 2004). Rather, it is understood by the 
contribution made by such realities as the child’s particular 
life experiences, the family setting, and cultural values (e.g., 
Bronfenbrenner & Crouter, 1983). It is also important to 
realize that in the early ages of development, the domains 
are considered intertwined (e.g., Piaget, 1952), so much so 
that it is unrealistic to attribute delayed developmental sta-
tus to just one variable or to believe that only one domain 
is affected by an intervention.

Within the study of motor development, the most rapid 
rate of development takes place in the first few years of the 
child’s life (Gabbard, 2011; Haywood & Getchell, 2009).
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The science contributing to the establishment of what 
is expected of a certain chronological age has relied on nor-
mative data. Normative data produces a “mythical average 
child.” This notion acknowledges that researchers have 
tested hundreds sometimes thousands of children to the 
extract what percentage did what on the tasks. The aver-
age child is the norm for that data set associated with that 
assessment tool of movement skills or motor development. 
These averages are the patterns that textbooks on motor 
development describe in detail for the early skills of vol-
untary control that progress across developmental time. 
In light of the ecology of the developing child, this nor-
mative data needs to be considered as a guidepost. Work-
ing with children with atypical movement patterns and 
resulting motor development demands a larger picture. To 
adequately describe a child’s motor development, we must 
take into account the unique person, the environment, and 
the task (Gabbard, 2011, Haywood & Getchel, 2009). The 
children should be assessed with a view toward all variables 
contributing to development. 

Research has also validated that not all children fol-
low the same developmental trajectory of skills. For 
example, some typically developing children did do not 
crawl in the fashion of two knees on the ground and two 
hands supporting that stance (Burton, 1999). Instead they 
assume other postures (bear crawl with no knees tough-
ing the ground) or they skip crawling completely. Those 
that do not crawl are observed to scoot on their bottoms 
across on the floor. Later they pull up on furniture and 

experiment with cruising while holding onto furniture. 
Eventually they walk with assistance and finally are able to 
walk independently.

Access to toys as simple as the cardboard box in situ-
ations where adults are actively engaged with the child 
promotes strong developmental structures in the brain 
(Shonkoff & Philips, 2000). Motor performance is also 
influenced by the child’s gene pool including their person-
ality. We must take into account how the shy child per-
forms in an assessment versus the extroverted, high-energy 
child. Both children require a sensitive assessor. 

In adolescence we accept that patterns of develop-
ment have more variety based on the unique person and 
their interests, the home-life and values in the community 
in which they are being raised. We also consider the tasks 
being asked (e.g., shoot the basketball into the basket) and 
the interests and experience the child has in physical activ-
ity. In addition, the adolescence chief developmental goal 
is autonomy with their peers (e.g., Erickson) and we focus 
on healthy choices available for friendships, foods, and fun. 

Therefore, for many reasons, the developmental pat-
terns presented in this chapter both in early development 
on into adolescence are guideposts whereby there is greater 
detail to bring forward to understanding if development is 
typical or we need to intervene. 

As discussed in chapter 1, the need to provide early 
intervention services to infants and toddlers with suspected 
or diagnosed disabilities is the intent of current federal 
educational law. Public Law 94-142 has been amended 
since 1975 and is currently referred to as Individuals with 
Disabilities Education Improvement Act of 2004. This law 
continues to highlight that preschool children and infants 
and toddlers with disabilities will benefit from early inter-
vention services if the child is “. . . experiencing develop-
mental delay . . . in one or more of the following areas: 
physical development, cognitive development, commu-
nication development, social or emotional development, 
or adaptive development.” Federal laws do not specify the 
types of services to be provided, but leaves the decisions to the 
state, and more important, to the child’s IEP or IFSP team.

Many professionals recognize that motor development 
activities should play an integral part in services for pre-
school children, including infants and toddlers (McCall 
& Craft, 2000; Pangrazzi, 2001; Saunders, 2002; Wessel & 
Zittel, 1995, 1998). Early brain development is fostered by 
physical activity (e.g., Eliot, 1999). When an infant moves 
and explores, the brain develops more neuronal connec-
tions. These movement experiences “grow” the brain and 
foster physical development. Harvard’s Center on the 
Developing Child, Brain Map, depicts age guidelines and 
domain expectations (developingchild.harvard.edu). As 
the brain ages, greater growth in development takes place. 

Crusing by walking and holding for support helps children gain in strength and 
confidence for walking independently. 
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The underlying assumption at Harvard is that when care-
taking is optimal growth occurs and the developmental tra-
jectory is positive. 

Professional organizations are publishing new guide-
lines to support developmentally appropriate practice 
in facilitating and teaching young children’s movement 
skills. For example, the Council on Physical Education for 
Children (COPEC) of the National Association for Sport 
and Physical Education (NASPE) published a position 
statement, Appropriate Practices in Movement Programs 
for Young Children Ages 3–5 (2000; www.aahperd.org/
nasped) containing information about quality movement 
programs, developing movement skills and concepts, and 
facilitating maximum participation. In addition, NASPE 

published ACTIVE START: A Statement of Physical Activ-
ity Guidelines for Children Birth to Five Years (2009; www.
aahperd,org/naspe) and the National Association for the 
Education of Young Children (NEAYC) has published 
Active for Life: Developmentally Appropriate Movement 
Programs for Young Children (Saunders, 2002). New cur-
ricula have also been developed to facilitate movement 
skills in young children, such as the I Can Primary Skills 
K-3 (Wessel & Zittel, 1998) and the Smart Start: Preschool 
Movement Curriculum Designed for All Abilities (Wessel & 
Zittel, 1995).

Given the importance of the early years of develop-
ment (e.g., Shonkoff & Phillips, 2000), this chapter pro-
vides a basic overview of developmental patterns and the 
relationship between early and later movement experiences 
and successes.

It should be noted at this point that significant differ-
ences in development can be expected where children are 
approximately the same age. Although children of a given 
age can follow the same general developmental patterns, 
some progress at a faster or slower rate. It is also usually 
true, but not always, that the rate of intellectual and social 
develop ment parallels physical development. The excep-
tions can be found among children with and without 
disabilities. Therefore, the account must be taken of the 
existence of the possible differences in rate of development 
when evaluating the effects of a disability upon develop-
ment. If it is determined that a disabling condition is nega-
tively influencing development, special steps can be taken 
to help the child improve. These might include activities 
to promote physical development, or if help is needed 
to overcome poor social development, attention can be 
directed toward instruction to increase the opportunities 
for social interaction in group play. These are only two 

Young children’s physical activity interests are influenced by the family values 
and the community in which they live. Skill performance is influenced genes and 
a good amount of free play and some instructional time.

Tummy time is advocated by the American Academcy of Pediatrics to build neck 
and back strength. This strength is essential in developing infant motor skills. 
Too much “container time” (e.g., carriers) delays motor development.
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examples of the numerous ways in which the teacher can 
meet the special needs of students whose development has 
not kept pace with that of their peers. Other strategies will 
be explored more fully in later chapters.

Familiarity with the developmental patterns provides 
the teacher with a means of assessing progress toward 
achieving the degree of development for a given age period. 
This is particularly helpful with very young children who 
are difficult to test with standardized tools of evaluation and 
may not perform on the day required or have the interest 
in the test items (Neisworth & Bagnato, 1996). When this 
happens, the teacher may receive inaccurate information 
about the child. Although the comparison of a child’s status 
of development with patterns that are generally character-
istic of the age group is highly subjective and open to errors 
in interpretation, it is nevertheless a useful means of deter-
mining if and how much improvement has been made.

It is often difficult to determine if a child with disabili-
ties is ready to learn a new skill. Readiness is that state of 
develop ment in which the child has acquired the physical, 
mental, and emotional capacity to comprehend the require-
ments of a task and to execute them. Because a disabling 
condition may so alter the responses of the child as to cause 
misdiagnosis of his or her readiness for new learning expe-
riences, teachers need other means of making the determi-
nation. The patterns of development can provide one of the 
means, because they indicate the abilities and potentialities 
usually evident in those of the same age group.

It is not likely that very many children will exhibit all of 
the patterns ascribed to their age group; it is possible that 
very few will evidence a particular pattern. Each child does, 
after all, grow and develop at his own individual rate, a rate 
that is influenced by factors such as inheritance, socioeco-
nomic background, and educational environment.

Principles of Development
Investigators from several fields, including physical educa-
tion, child development, medical sociology, and psychol-
ogy, have identified developmental trends in children. 
Many of these trends will be discussed in this chapter. Gen-
eral principles have also been defined that help to explain 
some of these trends. The following principles will help 
professionals comprehend the process of motor develop-
ment and guide them in developing appropriate movement 
experiences for youngsters with and without disabilities. 
The term “developmentally appropriate practice (DAP)” 
is a cornerstone guiding early childhood programs (e.g., 
www.naeyc.org; www.cec.org) and is concomitant with 
understanding the developmentally appropriate skills that 
a child can be practicing and learning. 

Developmentally appropriate skills are ones that the child 
is capable of performing because they are physically mature 
enough. The skills themselves are ones found in the culture 
for that age group and based on chronological age. Therefore, 
a child with a cognitive impairment and 10 years of age does 
not play Duck Duck Goose (a young child’s game) for the 
rest of his or her life. The activities chosen for him or her 
take into account his or her developmental age (as assessed 
by with developmental tools from many different fields) and 
framed by his or her chronological age. It is important to 
use this rule when developing guides for interventions when 
delay is identified. This rule helps the motivation for physical 
activity for both typically and atypically developing children. 
When the child becomes aware of what others are doing for 
play, he or she wants to do those activities too. When a child 
has a disability, it is important to communicate to the par-
ent, “These are the activities we would expect Elizabeth to 
be learning now.” And those expectations should mirror the 
community and the chronological age of the child.

It is unfortunate when the wrong developmental level 
is identified for a child and the child, quite naturally, fails 
at the skill performance. And logically, when the appropri-
ate level is identified, the child typically experiences success 
with a skill. Thus, the child learns the new skill and can 
continue to develop other skills while experiencing fun and 
success. The following discussion will facilitate the under-
standing and implementation of the principles needed 
for teachers to facilitate motor development. This discus-
sion will be grouped into two sections: Principles of Motor 
 Development and Principles of Physical Growth.

Principles of Motor Development
Each of the following principles has implications for how a 
teacher understands the motor development of a child, par-
ticularly one who is very young. The teacher can use these 
principles to ascertain where the child’s developmental level 
stands and any apparent delays warranting intervention. 
The following chapters will elaborate on these principles. 
Without these principles, it is easy to miss the appropriate 
developmental level, resulting in difficulty targeting accurate 
motor interventions. In general, it is nearly impossible to 
expect that a child can perform a motor skill or participate 
in a game if that child is not physically mature for the activ-
ity. The following information will assist in determining the 
appropriateness of physical activity for a given child.

Maturation
Early developmental patterns are dependent in part upon 
maturation. This means that certain physical and behav-
ioral changes can be attributed to the innate process of 
growth. The maturational concept suggests, therefore, that 

ch02.indd   23 06/08/14   9:35 pm



24      seCtion  1       Fundamentals

certain changes occur as growth proceeds. Characteristics 
subject to the maturational process, such as early infant 
reflex patterns, will occur at broadly predictable periods of 
time in normal children. If a significant delays in the matu-
rational process is found, intervention is needed.

Cephalocaudal (Head to Tail)
Development is not haphazard. In physical and motor 
development, two directional sequences have been noted. 
The first of these implies that muscular control and coor-
dination advances in an orderly sequence from head to 
foot. In the initial stages of motor development, children 
gain control of the muscles that support the head and upper 
body before they gain control of the lower musculature. The 
progression in muscle control proceeds from the neck, to 
the back, lower back, upper leg, lower leg, and foot. There-
fore, if babies are lying prone on their stomach, they will 
voluntarily lift their head up off the ground before their feet.

This principle of development is very important to 
understand and to communicate to parents to off-set two 
common practices. One is to place babies on their backs 
to sleep. Since 1992, the American Academy of Pediatrics 
(AAP) has recommended that babies sleep on their back 
(supine) to prevent Sudden Infant Death Syndrome (SIDS) 
(www.aap.org). Because babies were spending sleep time 
on their back AND because they have been increasingly 
carried around in containers and left in these containers, 
babies have developed both a flat head and also lagged 
behind in their early movement skills. Thus, parents and 
caregivers have been strongly encouraged by the AAP to 
place babies on their tummies (prone) to encourage the 
development of strength in the neck, shoulders, and back, 
which leads to the ability to perform early movement skills 
(e.g., roll over). Referred to as “tummy time,” babies begin 
a short time (seconds as opposed to minutes) on their 
tummies with toys and an engaged caregiver. Without this 
time, the baby cannot develop the neck and back muscle 
strength needed at these early ages and will be delayed in 
the acquisition of early movement skills. 

AAP has also limited the amount of time that babies 
are held in containers. And the Council of Physical Activity 
for Children/NASPE recommends that most of a baby’s day 
is spent in physical activity. This is to both grow the brain 
and develop strength necessary for movement skills. So this 
simple developmental principle of how development takes 
place from the head to the toes takes on enormous rami-
fications for today’s child care and their physical growth.

Proximodistal (Point of Origin to End)
The second of the directional sequences suggests that con-
trolling body parts proceeds from the center or torso of the 
body to the periphery in a proximodistal fashion (proximate 

location on the body to distant location). Efforts to con-
trol the torso and shoulder, therefore, precede controlled 
movement of the elbow, wrist, and finger. In the lower half 
of the body, control of the hips precedes efforts to control 
the legs, feet, and toes. Therefore, babies will be more pro-
ficient in moving their trunk and shoulders before they are 
voluntarily able to use their fingers.

It is important to note that developmental princi-
ples of cephalocaudal and proximodistal, while generally 
recognized and accepted, have been challenged by some 
 researchers (Allen & Capute, 1990). Some speculate, for 
 instance, that head control may be functional first because 
it does not rely on the development of other body segments 
(Damiano, 1993).

Again this is a principle that has implication for par-
ent education on early development. For example, a baby 
will not walk before the upper body has developed many 
different skills such as rolling over and using a locomotion 
skill across the surface of the floor (e.g., crawl and scoot). 
Again and again in early development, this principle comes 
into play. A child will reach for a rattle before they are able 
to bring the rattle close to the center of the body and put 
it in the mouth. Because of this principle, when the baby 
is almost capable of rolling over, a little push to the hip 
assists the child versus doing anything with the feet. The 
feet are the last to engage in rolling over. The core of the 
body comes first.

Mass to Specific
An understanding of the proximodistal principle also sug-
gests that motor function progresses from mass to specific. 
Therefore, control of gross motor movements will occur 
before fine motor movements. Skills that are simple and 
involve large muscles will be learned sooner than those 
that are refined and require the use of fine muscle move-
ments. A very young child drawing with a crayon is perform-
ing a fine motor task that follows his controlled movement 
of the shoulder, wrist, and hand.

Bilateral to Unilateral
After the age of four, children normally exhibit preference 
for conducting activities using one side of the body. This is 
referred to as dominance. Thus, a child may eat and draw 
with the right hand, kick a ball with the right foot, and use 
the right eye to look through a kaleidoscope. Until this 
preference is established, the child will do various activities 
with either the right or left hand or foot. A recent concern 
of many specialists is that children be given the opportu-
nity to explore activities bilaterally (i.e., kick with the left 
and right foot) and that they not be forced into unilateral 
preference (using only the left or right hand or foot). For-
tunately, parents and teachers have become more sensitive 
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to the needs of left-handed children and are providing 
them with greater opportunities to exhibit their preference 
in a right-handed culture. Some children take longer to 
develop preference, or dominance, and some are ambidex-
terous. As adults they may be able to write with their left 
hand and perform a physical task such as throwing with 
their right hand. Some activities encourage bilateral coor-
dination (see figure 2.1).

Phylogenetic versus Ontogenetic
Traditionally, changes in behavior that occur rather auto-
matically as the individual grows are referred to as phy-
logenetic behavior (developmental changes over time). 
Grasping, reaching, and crawling are examples of behavior 
that fit into this category. Behavioral changes that depend 
primarily on learning and environmental influences are 
called ontogenetic behavior. Unlike phylogenetic behav-
iors, ontogenetic responses do not occur automatically 
but are taught. Behaviors that are ontogenetic include 
such activities as throwing, catching, and riding a bicycle. 
This principle underscores the need for early childhood 
movement skill and game instruction. The access to free 
play  (recess) for preschoolers does not support the learn-
ing of motor skills, particularly when children are delayed 
 (McCall & Craft, 2000). Rather this age group skills will be 
developed with instruction and free play where equipment 
is available.

Individual Development
A discussion of developmental patterns is incomplete with-
out an emphasis on the uniqueness of each individual. 
Although there may be patterns that apply to the whole 
species, each child is different and thus the rate and speed at 
which certain movement patterns appear varies. These dif-
ferences may be attributed to the combination of heredity 

and the environment in which the young child develops. 
The style in which children learn, whether auditory, kin-
esthetic, or visual, varies and is inclined to be genetically 
based. Awareness of the individual difference principle will 
help teachers recognize that all children are not ready for 
the same experiences at the same age.

Dynamic Systems Theory
Dynamic systems theory is one of the newest perspectives 
currently being applied to the understanding of move-
ment performance. The dynamic systems theorists believe 
that the role of the central nervous system (CNS) in the 
control of coordinated movement should be deempha-
sized with greater attention placed on information in the 
environment and the dynamic properties of the body and 
limbs.

The key to understanding this approach is to accept 
the important connection between the person, the task, 
and the environment. While this relationship is generally 
recognized and supported by most developmental theo-
rists, proponents of the dynamic systems theory argue 
that too much attention has been placed on the control 
center (CNS) and not enough on the importance of the 
interaction between the environment, the task, and the 
person.

Despite the emphasis on a more contextual assessment 
of a child’s development for understanding what skills 
development (e.g., Bronfenbrenner, 1972; Miller & Roid, 
1994), day-to-day practice hangs onto “developmental 
milestones.” For example, despite all the presentations given 
on the influence of chronic stress on a child’s development 
(e.g., Russ et al., 2012; Garvi, Tarullo, VanRyzin, & Gunnar, 
2012), these children are often assessed for developmental 
milestones and an evaluation made. The better approach 
is to assess the skills and to also do an assessment of the 
home situation. Occupational therapists have tools for this 
and can use a common tool is the Home Scales. These two 
pieces of data will greatly influence the understanding of the 
child’s motor skills because the points taken into account 
are the uniqueness of each child, what skills were asked of 
them in what environment, what their developmental his-
tory has been, and what the culture is like where they are 
being raised.

This, of course, has significant implications for 
motor programs for children with special needs. Using 
a dynamic system perspective, movement patterns are 
not prescribed but emerge from interaction among 
body, task, and environment with little central input 
(Whitehall, 1988). The implication of this, of course, is 
to suggest that the traditional strict reliance on a neuro-
maturational theory of development may be a disservice 

Figure 2.1   Riding a tricycle helps develop bilateral coordination.  
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Physical Growth

The information on physical growth herein has assumed 
that the baby was born at a normal gestational age of 
36–40 weeks. In traditional assessments, babies born pre-
maturely are “age corrected” to test developmentally. The 
adjustment was based on their time on earth. Babies born 
2 months early have 2 months (8 weeks) removed from 
their “age” on the assessment forms (in the space for age 
in months). This is done to account for the fact that they 
are still growing toward the 40 weeks. They did not come 
to earth at 40 weeks but rather at 32 weeks. Whether they 
are growing inside the mother or outside, they still need 40 
weeks to start in developmental time for assessments. All 
the stages of development presented herein are based on 
40-week gestation. After three years of age, this age correc-
tion is typically stopped.

In 2013, the American College of Obstetricians and 
Gynecologists (ACOG) issued new guidelines on what 
is considered a term pregnancy (www .acog.org). ACOG 
adjusted the weeks of pregnancy considered term based on 
new data that showed that neonatal outcomes vary depend-
ing on the timing of delivery. The breakdown now is early 
term: between 37 and 38 weeks, 6 days; full term: between 
39 and 40 weeks, 6 days; late term: between 41 weeks and 
41 weeks, 6 days; and post term: 42 weeks and beyond.

In releasing these guidelines, the ACOG endorsed and 
encouraged “. . . the uniform use of the work group’s rec-
ommended new gestational age designations by all clini-
cians, researchers, and public health officials to facilitate 
data reporting, delivery of quality health care, and clinical 
research” (p. 1139). What is impressive here is an analysis 
of the outcomes of babies given their birth in gestational 
age. In due time, this will affect calculations on the age of 
the baby in developmental assessments. This in turn helps 
clinicians help the baby to do well. The debates will obvi-
ously take place in the medical field because these new dates 
considered normal bring to question any consideration of 
forcing an early delivery and probably much more.

The average full-term baby weighs approximately 71⁄2 
pounds and is approximately 20 inches long (CDC 2010). 
One fourth of the baby’s length is attributed to the head, 
with the trunk size accounting for slightly more of the 
remaining length than the lower extremities. As the baby 
grows during the first six months of life, these proportions 
remain constant. After approximately six months of age, 
however, the relationship of body proportions begins to 
change: the growth of the head slows and a rapid increase 
occurs in the growth of the extremities, with the rate of 
development of the trunk remaining constant. As the infant 
approaches two years of age, the relationship of the lower 
limbs and trunk are approximately equal. This adjustment 

to infants and toddlers with developmental disabili-
ties. This is not to suggest, however, that the traditional 
principles of development are unimportant, but it does 
mean that professionals should continually be open to 
new ideas and, most importantly, recognize the specific 
needs of the infant and the relationship of the task, the 
environmental stimuli and the self-initiated movement 
of the young child (Adolph, 1997). For older students 
with special needs, this approach is profound in the 
impact it can have on both assessing, as well as teaching, 
skills. For example, Davis and Burton (1991) reported 
that “body scaling” was important when asking children 
to throw a ball. If the ball chosen for the execution of the 
skill of throw was scaled to the size of the child’s hand, 
then his or her accuracy was increased. The ball selec-
tion is accomplished by looking at the size of the hand 
in relationship to the ball: The assessor should give the 
performer a number of balls of different sizes. The one 
chosen by the performer is typically better scaled to the 
size of the student’s hand. Eventually, the performer 
does select a ball that matches the hand size. If not, 
the teacher can coax/suggest a different ball size. Bur-
ton, Greer, and Wiese-Bjornstal (1992, 1993) reported 
variations in grasping patterns in children, as well as 
the resulting changes in overhand throwing patterns, as 
a function of ball size. In another study, children were 
accurate when researchers analyzed the size of the child 
scaled to the distance the researchers felt the child could 
perform a horizontal jump. The children correctly esti-
mated how far out they could jump from a given point 
to another point.

It is important to remember that all the answers are 
not known regarding the best approaches to meet develop-
mental and remedial needs. Thus, professionals will need 
to seek and be open to new ideas and suggestions for work-
ing with this population. Chapter 15 will provide addi-
tional suggestions and activities that have been found to be 
helpful in working with infants and toddlers. A more thor-
ough discussion of dynamic systems theory will be found 
in chapter 3.

infant (Zero to two Years)
The best practice in the field of physical activity for very 
young children is to allow for time in a given day that 
is devoted to physical activity (NASPE, 2002). Not only 
is it important to the current level of health, it is felt 
to be a foundation to enjoyment of a happy, physically 
active life. Within this section, the development of the 
individual during the first two critical years of life will 
be discussed.
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note whether the infant tested is alert or drowsy, and to 
recognize that infants can quickly change from one state 
to another. Also, differences can exist between behavioral 
data collected by eliciting the behavior or by observing the 
infant’s spontaneous behavior (Lamb et al., 2002).

Moro Reflex
The Moro reflex can be elicited in infants by lifting the 
infant’s head up in relation to the trunk, and then letting 
the head drop into the examiner’s hand (Norberg, 2001). 
This response can also be elicited if infants are exposed 
to a loud noise or change of light. In the Moro reflex, the 
infant is typically in a relaxed position (figure 2.2A). Then 
if either the baby’s head is dropped, or there is a sudden 
loud noise or change of light, then the infant’s response 
will be that his/her arms and legs will extend in symmetric 
adduction (away from the midline) and the fingers and 
toes will spread out (figure 2.2B). Typically the infant 
cries in distress with his/her arms and legs outstretched, 
and then will bring the arms to midline as if to catch a 
caregiver. The Moro’s vestigial origins are thought to have 
been a response to the baby being dropped. The Moro 
reflex is normally present at birth and is evident during 
the first 6 months of life. If the Moro reflex persists much 
past this age, it may be an early warning sign of neurologic 
problems.

Rooting and Sucking Reflex
The rooting and sucking reflexes are present in all normal 
newborns. The search reflex may be initiated by stimulat-
ing the infant’s cheek and observing as the infant turns her 
head toward the source of stimulation, opens her mouth, 
and searches to suck. This allows the infant to ingest food 

in growth equips the two-year-old with the body size and 
proportion needed to successfully undertake the various 
locomotor skills.

Infant Reflexes
The earliest movements that can be observed in the infant 
are reflexes. These actions are involuntary behaviors elic-
ited by various types of external stimuli. In typical devel-
opment, infant reflexes appear and disappear at specific 
months of age. For educators working with young students 
with disabilities, familiarity with some of the more com-
mon infant reflexes is essential because the absent reflex, 
or one that persists for too long, may be an indication of 
neurological impairment. Thus, observing infant reflexes 
becomes a method of assessing the child’s nervous system 
(Brazelton & Nugent, 1995). In specific disability areas 
such as cerebral palsy, these primitive reflexes do persist, 
and discussion of this is found in chapter 8. Haywood and 
Getchell (2005) point out that responses seen in reflexes 
are atypical if:

 1. the reflex is exhibited when it should have disappeared; 
and

 2. a reflex is not exhibited and it should be present.

Norberg (2001) would add that when an expected sym-
metrical reflex is asymmetric, such asymmetry is atypical.

According to developmental psychologists Lamb, 
Bornstein, and Teti (2002), infant reflexes are thought to 
be biologically meaningful as survival and adaptive skills. 
Such reflexes are defined as “. . . simple unlearned stimulus-
responses common to all members of a species” (p. 122). 
Infant reflexes are traditionally divided as follows: approach 
reflexes (e.g., rooting, sucking, swallowing, breathing), 
avoidance reflexes (e.g., coughing, sneezing, blinking), 
and other reflexive responses that continue now but were 
important in the earlier development of humans (e.g., the 
palmer grasp, Babinski toe fanning, Moro responses). Clearly 
some reflexes diminish early in infancy, whereas others are 
sustained throughout a normal, healthy life.

The diminishing of reflexes that were important to the 
development of the species but now hold no apparent value 
have “. . . origins in the deepest and most primitive parts 
of the central nervous system. So long as these neurologi-
cal structures dominate function, the reflexes endure. As 
higher cortical processes come into play . . . they appear to 
inhibit subcortical structures and thus prevent the expres-
sion of reflexes” (Lamb et al., 2002, p. 123).

To obtain accurate information about infants, it is 
important to obtain input from the infant’s primary care 
provider, not only to validate the assessment outcomes 
but also to obtain additional information. It is critical to 

A B

Figure 2.2   The (A) infant in a relaxed position and (B) Moro reflex  
extension phase.  
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the arm and leg on the side of the body to which the face 
is turned are extended and the limbs on the opposite side 
are flexed (figure 2.4B). Usually the ATNR disappears by 
six months after birth.

Palmar or Grasp Reflex
Pressing against or stroking the infant’s palm elicits a grasp 
reflex. The classic action is for an adult to place his/her fin-
ger horizontally at the base of the infant’s fingers. Involun-
tarily the baby will hold onto the finger with a strong grasp. 
Attempts to remove the finger will produce a stronger 
grasp! The palmar reflex response becomes weaker by the 
sixth month of life. Delays in motor development may be 
apparent if this reflex persists or is asymmetrical (strong on 
one side and not the other).

and obtain nutrition. The sucking reflex persists well past 
the first year of life. In some newborns the suck is not fully 
developed and intervention must be directed toward stimu-
lating this reflex.

Symmetrical Tonic Neck Reflex (STNR) 
This reflex is elicited by extension and flexion of the neck 
and is characterized by two distinct patterns. When the 
neck is flexed, the arms go into flexion and the legs into 
extension (figure 2.3A). When the head and neck is flexed 
back beyond the midline, the arms go into extension and 
the legs into flexion (figure 2.3B). The symmetrical tonic 
neck reflex is present at birth and its primary function is to 
help the infant develop extension patterns. Normally, the 
reflex is suppressed by the seventh month. Therapists 
often use the terms STNR to refer to symmetrical tonic 
neck reflex, or the symmetrical response that occurs when 
both sides of the body (arms and legs) respond in the same 
pattern. This is to distinguish the reflex from the asymmet-
rical response described in the following text. Again, these 
reflexes are seen in older individuals with certain types of 
cerebral palsy and will be addressed in chapter 8.

Asymmetrical Tonic Neck Reflex (ATNR)
The apparent purpose of this reflex is to aid in the develop-
ment of extension patterns. The primitive interpretation of 
this reflex is often associated with protection of the eyes 
by the baby or in early reaching for a desired or needed 
object. The reflex is often referred to as the fencing reflex, 
which mimics a fencer’s stance with the arm extended with 
sword in hand and the other arm extended in the other 
direction and flexed upward. The ATNR reflex is elicited 
from a relaxed position of the infant (figure 2.4A) by rota-
tion of the head to either side. When the head is turned, 

Infant Reflexes Involuntary

•	 Moro	Reflex
•	 Rooting	and	Sucking	Reflex
•	 Symmetrical	Tonic	Neck	Reflex	(STNR)
•	 Asymmetrical	Tonic	Neck	Reflex	(ATNR)
•	 Palmar	or	Grasp	Reflex
•	 Babinski	and	Plantar	Grasp	Reflexes
•	 Labyrinthine	Righting	Reflex
•	 Parachute	Reflex
•	 Righting	Reflexes	of	the	Head	and	Body
•	 Crawling	Reflex
•	 Stepping	Reflex
•	 Positive	Support	Reflex

A B

Figure 2.3   Symmetrical Tonic Neck Reflex (STNR).  

A B

Figure 2.4   Asymmetric Tonic Reflex (ATNR).  
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Babinski and Plantar Grasp Reflexes
The Babinski reflex is elicited by stroking the sole of the 
foot of the newborn. The pressure causes an extension of 
the toes and they fan out. This reflex persists through the 
first year of life.

The plantar grasp reflex is elicited by pressing against 
the infant’s foot directly below the toes (figure 2.5). The 
pressure causes the toes to contract. The plantar grasp 
reflex is usually present about the fourth month and per-
sists to approximately the twelfth month. Persistence of the 
plantar grasp reflex beyond this point may interfere with 
the infant’s early attempts at standing and walking.

Labyrinthine Righting Reflex
The labyrinthine righting reflex is important in helping 
the infant assume an upright head and body posture. This 
reflex can be initiated by holding the infant upright, then 
tipping the body forward. The infant’s head will go back 
in an attempt to maintain an upright position. Angling/
swaying the infant to the right or left will also initiate this 
response. The head will tend to move so as to maintain an 
upright position. The reflex may first appear at two months 
and becomes increasingly stronger until the fifth or sixth 
month. It is abnormal if this response fails to develop or 
is asymmetric.

Parachute Reflex
The parachute reaction may be elicited in several ways and 
is an effort by the infant to protect against sudden shifts 
in directions. As noted in figure 2.6, the infant, when gen-
tly tilted forward from a held position, extends the arms 
as a protective mechanism. The infant’s lower limbs also 
extend, are tense, and abduct. The parachute reflex tends 
to persist beyond the first year and plays an important role 
in assisting the infant in learning to walk.

Righting Reflexes of the Head and Body
Within the first year of life, the infant has two involuntary 
reactions that help it to maintain a comfortable position 
in the crib. The first of these, the neck-righting reflex, is 
elicited by turning the head as the infant is on its back. The 
trunk will reflexively turn in the same direction. Likewise, 

if the hips are turned while the infant is in a prone position, 
the head will follow in the same direction.

Crawling Reflex
The crawling reflex can be observed by placing the infant 
in a prone position on the floor and applying pressure to 
the sole of one foot (figure 2.7A). The infant will return the 
pressure by pushing with the affected foot while doing an 
extensor thrust with the nonaffected leg. Reflexive move-
ment will occur, which resembles that of crawling. The 
crawling reflex is generally present at birth and disappears 
around the third or fourth month. The delay between 
reflexive crawling and voluntary crawling is approximately 
four months with most infants crawling around the sev-
enth month. This reflex is interesting because it is one in 
a group of reflexes wherein newborns seem capable of 
activities that are not possible until later in their infant 
life. These movements of the newborn are involuntary as 
opposed to the voluntary movement such as crawling seen 
in later infant life (Haywood & Getchell, 2009). This reflex 
is often of great interest to caregivers.

Stepping Reflex
Another involuntary reflexive movement that interests 
parents and caregivers is defined when they see their one-
month-old baby make a response that looks very much 
like the taking of steps. This action is very normal and can 
be elicited in infants as young as two weeks by holding the 
baby in an upright position with the feet touching a level 
horizontal surface (figure 2.7B). The walking pattern is 
very immature and involves only the action of the legs and 
knees. The stepping reflex normally disappears by the end 
of the fourth month.

Figure 2.5   Plantar Grasp Reflex.  

Figure 2.6   Parachute Reflex  

Figure 2.7a   Crawling Reflex.  
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Positive Support Reflex 
With the positive support reflex, when the infant is held 
over a surface and the balls of the feet come into contact 
with the surface, the infant extends the legs (figures 2.8A 
and B). This reflex persists throughout the first year of life. 
For the child with cerebral palsy, the extension of the legs 
becomes very rigid with increased tone, and thus interferes 
with the develop ment of standing and walking.

Early Voluntary Movement Patterns
Zero to two Years of Age
The precise process by which reflex actions are phased out 
and replaced by voluntary movements is not clearly under-
stood. This is due, in part, to the differences found within 
individuals as well as to the lack of definitive timeliness indi-
cating when reflexes will normally appear and disappear. 

Nevertheless, professionals interested in the motor perfor-
mance of those with disabilities find it helpful to study the 
relationship between reflex action and voluntary move-
ment. For instance, familiarity with the walking reflex will 
help movement specialists explain to parents that although 
it appears their child with developmental disabilities is ready 
to walk, the necessary voluntary responses may not be pres-
ent. Also, for those working with children with develop-
mental disabilities, it is useful to understand the relationship 
between the failure of infant reflexes to disappear in those 
who have cerebral palsy and the motor problems these indi-
viduals experience. (For further discussion, see chapter 8.)

Within this section, six voluntary movement patterns 
developing before the age of two will be discussed. Accord-
ing to Burton and Miller (1998), the term “early movement 
milestones” denotes locomotor and object control skills 
attained by the child before standing or bipedal locomotion. 
The transition from infancy into toddlerhood is noted by the 
acquisition of walking and is the first fundamental movement 
skill. As a word of caution it is important to emphasize that 
although we expect children at 24 months to have developed 
in a similar manner, differences in the rate of change and the 
quality of movement will be seen in young children and can 
be considered within the range of normal development.

The notion of within the range of normal is important 
to use when assessing babies and communicating the eval-
uation findings. At these early ages, we expect a range in 
months of the expression of the skill (e.g., roll over, sit, and 
walk). Two infants the same age may not exhibit the same 
skills. One may be walking while the other child is pulling 
to stand. A reference to developmental milestone chart is 
often helpful for parents who are not familiar with a range 
in developmental time. Clinicians and/or the State service 
personnel in early intervention will determine when a child 
is considered delayed and in need of early services as indi-
cated by federal educational law.

Postural Control
Postural control and locomotion are two movement chal-
lenges that the newborn must resolve. Postural control 
refers to the ability of the infant to develop head control, sit 

Figure 2.7b   Stepping Reflex.

A B

Figure 2.8   Positive Support Reflex.  

Examples of Voluntary Movement 
Patterns Zero–Two years of age:

•	 Locomotion
•	 Rolling	over
•	 Sitting
•	 Crawling
•	 Walking

•	 Reach	and	Grasp
•	 Striking		
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support while being moved is achieved at approximately 
two months. Improvements in head control may also be 
noted when the infant’s head does not lag while being 
pulled up from a supine position.

The movement behavior of sitting without support is 
generally achieved by five months, which indicates a basic 
control of head and trunk although only in a stationary posi-
tion. As infants progress they develop the movement capa-
bility of getting to a sitting position from a supine or prone 
position. This means that by seven months the infant can 
change body position rather than being limited to the sitting 
position in which he/she is placed. As the ability to sit with 
no support is developed, the infant learns to do other things, 
including manipulating objects.
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Figure 2.9   Progression of change: postural control (Adapted from William K. Frankenburg and Josiah B. Dodds, University of Colorado Medical Center,  
Boulder, Colorado.)  

without support, and pull to a standing position. Locomo-
tion is defined as moving from point A to B and includes 
the pre-walking skills of rolling, crawling, and creeping as 
well as the notable achievement of walking alone.

In figure 2.9, progressions of change in postural con-
trol are reported for head control, sitting alone, and stand-
ing. The progressions are based on the normative data by 
Frankenburg and Dodds (1991) with the Denver Devel-
opmental Screening Test-II (DDST-II). The DDST-II 
describes developmental progressions and indicates where 
25, 50, 75 and 90 percent of the normative sample achieved 
the skills. The descriptions that follow herein are based on 
the 50 percent normative sample. As noted in figure 2.9, 
head control, or the ability to keep the head steady, without 
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Pull to Stand
The third progression in postural control is for the infant 
to pull to a standing position. As noted in figure 2.9, this is 
generally achieved by approximately nine months of age. In 
developing this movement behavior, infants combine the 
skills of sitting without support, reaching, and pulling. As 
the infant becomes more and more accustomed to standing 
with support (by holding onto furniture, etc.) the neces-
sary postural control emerges to stand alone. The ability 
to stand alone, normally seen at approximately 11 months, 
prepares the infant for walking.

Locomotion
During the first six months of life, infant development is 
rich but not very mobile. A typical newborn moves arms, 
legs, and head a great deal but full understanding of all this 
movement is not known. Initially, when placed prone or 
supine, the infant will remain in that position with little 
change in direction or location. This begins to change at 
approximately four months of age when the infant learns 
to move from the side to the back and back to side. Rolling 
over is the first progression of change in locomotion and is 
achieved at three and one-half months of age for 50 percent 
of DDST-II sample (figure 2.10). This voluntary movement 
is believed to be triggered by a sequence of reflex actions. 
The infant lying supine in the crib focuses on and follows 
an object with the eyes. Thus, the head turns, initiating the 
body righting reflex. The body turns in the same direction 
as the head, resulting in a roll over.

Crawling
The infant begins at approximately seven months of age 
to move forward from a prone position which resembles 
a “combat crawl.” (In professional movement termino l-
ogy this is referred to as creep and the later movement is 
referred to as creep; however, in the more classical parent 
and caregiver world, a creep is a crawl.) “Crawling” is the 
term used to indicate this early movement response. Crawl-
ing usually occurs spontaneously when infants are placed 
in front-lying positions for increasing periods of time.

From this position it is natural for the infant to look 
up and eventually reach for items. Movement occurs when 
both arms are used to reach for an item. When this hap-
pens, the head and chest will fall toward the floor, with the 
infant sliding forward. From this primitive beginning a 
more concerted effort is developed to use the arms system-
atically as an aid in crawling.

The rate at which children learn to crawl is highly 
dependent on individual development. Most, however, 
crawl at about the seventh month.

Crawling, a more sophisticated form of locomotion than 
creeping, requires that the infant use the hands and knees 
for support. From this position, the mature crawl pattern 
requires that the infant move the arms and legs in a contralat-
eral pattern. Thus, as the left arm moves forward so does the 
right leg. Early efforts to crawl are not always this efficient. 
Some infants move only one limb at a time followed by a 
hesitation before the next limb is moved. Approximately 
20 percent of all infants move the same side arm and knee 
forward when crawling. Burton (1999) reported a quadrupedal 
gait of infants walking on hands and feet. These infants are 
not yet walking independently. It is also observed that some 
infants use a three-point crawl and never proceed to a four-
point crawl. Some children use a “scoot,” whereby they move 
forward on their bottoms as a primary mode of locomotion 
(Burton & Miller, 1998) and never really use a crawl before 
progressing to a walk. The infant who crawls using a unilat-
eral rather than a contralateral (opposite leg and arm move in 
motion) pattern may or may not experience future problems. 
As the child develops, further observations should be made to 
determine if other opposition problems exist. Development 
of crawling skills occurs at 10 to 11 months of age. According 
to Haywood and Getchell “. . . atypical development is not 
indicated if an infant doesn’t creep [crawl]” (2009, p. 120).

Walking
There is a great deal of variation among infants as to the age at 
which independent walking begins. Some infants walk as early 
as nine months, whereas others may not walk until 18 months. 
Both early and late responses may be normal, depending on the 
individual’s experiences and level of maturation. Figure 2.11 
notes progressions in direction and skill with walking in the 
early years.

An early stage of an independent sit uses arms for support.
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Figure 2.10   Progression of change: locomotion (Adapted from William K. Frankenburg and Josiah B. Dodds, University of Colorado Medical Center, Boulder, Colorado.)  

Figure 2.11   Early walking pattern of a 141⁄2 -month-old infant. Note the high arm position, flat foot contact, and general tentative nature of the walking pattern. 
(Adapted from Wickstrom, Ralph L.: Fundamental Motor Patterns, 3rd ed., Philadelphia, Lea & Febiger, 1983.)  
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Reach and Grasp
The development of hand control is very important in the 
early months of life. In the first weeks of life infants’ hands 
are in a fist with their fingers together. When touched, the 
infant will close the fist tighter, similar to a grasp. This is 
followed by a period in which the hands are open much 
of the time. In the second month of life infants develop 
the ability to put the hands together. The first successful 
reach and grasp of an object occurs at approximately three 
to four months. The first grasp of something like a cube is 
normally awkward with the infant holding the cube in the 
palm using the fingers. It is not until five to six months 
that the infant progresses to thumb opposition, where 
the thumb opposes the fingers to pick up an object. As 
the infant develops, the ability to pick up smaller objects 
is facilitated by the thumb working in opposition to the 
fingers. This refined form of opposition, known as the 
neat pincer grasp, is normally seen at nine to ten months. 
Development of the neat pincer grasp is important because 
it allows the fingers and thumb to work together in the 
manipulation of small and large objects.

The release of an object, normally seen at eight months, 
is another important landmark in being able to successfully 
manipulate objects. The initial release is crude in that the 
hand is opened and the object dropped. From this begin-
ning, however, the important manual dexterity tasks, such 
as placing items in containers, begin to develop. Infants 
learn by the second year of life to make horizontal and ver-
tical lines, color on paper, turn the pages of a book, and 
stack six to eight cubes.

The development of the locomotor skill of walking is 
generally believed to follow from crawling and creeping. 
As proficiency in these skills increases, efforts to gain an 
upright posture will become more evident as the infant 
moves around the environment, using objects such as 
tables and chairs for aids in standing. The first attempts at 
walking involve the child standing and moving along a sur-
face using one handhold to another. This is referred to as 
cruising. Many children use a table or chair as their support. 
Early attempts to step away from the adult handhold are fre-
quently unsuccessful. This explains why some infants revert 
to creeping when learning to walk, because it is a more effi-
cient form of locomotion. Infants soon discover, however, 
the numerous advantages of walking.

There are various stages through which young children 
progress as they move from an immature pattern to an inte-
grated, efficient walking motion. Initially, the infant walks 
with a wide base of support in a flat-footed manner with the 
toes turned out. In addition, the arms tend to be held in a high-
guard position. Little evidence of extension in the hip, leg, and 
ankle of the new walker is noted. A graphic representation of 
the walking pattern of an infant is presented in figure 2.11.

The walking pattern of young children becomes more 
refined as they become stronger and gain additional prac-
tice. When this occurs, the individual assumes a narrower 
gait, with the feet placed straight ahead and with a heel-to-
toe step. The arms also swing forward and backward in 
opposition to the legs. The walking gait generally matures 
in infants between 11 and 18 months of age. Pincer grasp of a baby at around 9 months of age.
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Pull to stand. Babies use common furniture or structures to pull themselves up 
as a precursor to cruise and then to walk.
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Social Development
Interaction with the caregiver and the world begins at birth. 
Each newborn is unique in the need for sleep and alertness 
as well as the capacity for interaction. Brazelton, a leading 
pediatrician from Harvard University, developed the Bra-
zelton Neonatal Behavioral Assessment Scale (1979) to rate 
the state and interaction capacity of the infant. Based on his 
work, it is clear that some infants initiate chance interac-
tions with their caregiver. For some newborns, the interac-
tion will be more subdued due to a greater need to control 
stimulation and temperament of the infant (see M. A. 
Rothbart for reviews of temperament in early childhood). 
Caregivers need to be cognizant of the wide range of infant 
behavior and note that an infant does not always respond 
to adult initiated interaction.

In infancy, the domains of development (physical, 
social-emotional, and cognitive) are intertwined. It is amaz-
ing just how much babies know as soon as they are born. At 
just days old, the baby oriented to the mother’s milk when 
breast pads containing her milk were place by the baby’s 
head. One was mother’s milk and the other was not (one on 
either side of the baby’s head). Stern (1990) reported that this 
baby already had a connection to his or her mother. Being a 
child psychiatrist, he postulated an early emotional response. 

Movement is the prominent domain that is observed 
in infancy. As the baby moves and the brain grows, the 
social and emotional experiences also grow.

Some of the earliest forms of social expression are 
the facial gestures seen in infants. Imitative smiling in 
response to a familiar face may occur as early as the first 
month of life.

Early forms of social interaction may also be observed 
in the play behavior of infants. For instance, most young 
children have enjoyed the games of pat-a-cake and peek-a-
boo by 10 months of age. Caregivers and parents learn to 
understand their baby’s communication. Some adults feel 
that because a baby does not communicate in sentences 
that he or she is not able to communicate. But babies are 
communicating all the time. For example, they communi-
cate unhappiness and pleasure and when they are tired. A 
baby has a rhythm that is unique to him or her. Play time is 
important. The recommendations are that most of a baby’s 
day is spent outside of containers and is physical (naspe.
org). After the onset of walk, the baby in America is typi-
cally referred to as a toddler (Burton & Miller, 1998). As a 
toddler, their social skills are influenced by the increased 
locomotion and the exploration this affords them (Campos 
et al., 2000). In fact, Campos et al. report that their cogni-
tive skill explodes with the onset of locomotion! This can be 
a trying time for parents. Most recommend that instead of 
saying “no” to this toddler, re-arrange the home for safety. 

Drawers need security hooks on them. All fragile items are 
moved above the reach of the child. Toys and books have a 
place in the home that is easily accessible for the child.

Positive developmental trajectories are taking place 
when people are talking with the child in the home (Hart 
& Risley, 1995). Striking differences have been found in 
intelligence where this talking was absent. The type of com-
munication of parent and child at these early ages includes 
describing things for them or elaborating on what they have 
said or what they understand. It is important that the tod-
dler experience physical activity rich in description, variety, 
and positive regard.

early Childhood (two to  
six Years)
The early childhood period, ages two to six, is another excit-
ing time in the developmental process of the young. Dur-
ing this time frame, children build upon and expand their 
walking ability into a variety of other locomotor activities. 
The foundation for the later refinement of manipulative 
skills, throwing, catching, and striking, is also established in 
the early childhood years. Social interaction becomes more 
complex, with the preschool child engaging in a variety of 
simple games. Within this section, the physical growth, 
locomotor activity, and social development of the young 
child will be presented.

The new movement skills of toddlerhood dramatically increase self-initiated 
exploration. Cognitive skill explodes (Campos et al, 2000).
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Running
The initial running pattern of young children is character-
ized by unstable and uncoordinated movements. As the 
young become more proficient in their walking ability, 
they tend to walk faster. At first, the increased rate creates 
a problem because of insufficient balance and experi-
ence. For this reason, many young children move from a 
mature walking pattern to a somewhat immature running 
pattern, in which the feet are turned out and the arms are 
held away from the body. The “flight phase” distinguishes 
a run from a walk. This is the period where both feet are off 
the ground. From ages two to six, observable changes take 
place in the running pattern. Some of the more observable 
changes (figure 2.13) include the following:

 1. The stride lengthens as the amount of time in the flight 
phase increases.

 2. The arms are held higher and used more effectively as 
they move in opposition to the legs.

 3. The amount of forward lean increases (Gallahue & 
Ozmun, 2005).

Climbing
Once an independent walking pattern has been established, 
a young child may attempt to climb stairs in an upright 
position. Ascending a flight of stairs is negotiated sooner 
than the upright descent. A child will successfully ascend 
a flight of stairs, with alternate foot placement, between 
29 and 41 months. Descending stairs proficiently may 
occur between 48 and 55 months.

Jumping
A jump is the act of propelling the body off the ground by 
extending one or both legs followed by a landing on one 
or both feet. This form of locomotion requires greater 
strength, coordination, and balance than are needed for 

Physical Growth
The rapid gains in weight and height associated with the 
period of infancy taper off and slow down during the period 
of early childhood. From ages two to six a relatively uni-
form process of growth is observed, with the rate of gain in 
height nearly double that in weight. Body proportions also 
change, with the lower limbs growing rapidly in proportion 
to the trunk length. Thus, the young child loses the round, 
stocky body build characteristic of the infant and becomes 
more rectilinear in appearance. Few differences in growth 
between the sexes are noted during this time. Boys tend to 
be somewhat taller and heavier, but the proportional rate 
of growth remains similar for both sexes during this time.

Brain growth is about 75 percent complete by age 
three. The increase in myelin, a fatty substance around the 
neurons, permits the transmission of nerve impulses. With 
myelination, children will perform at higher levels both 
motorically and cognitively.

Similar to the brain, the sensory apparatus is still 
developing during early childhood. The eyeball does not 
reach its full size until age twelve with the macula being 
incomplete in its development until age six. This accounts 
for the hyperopia (farsightedness) generally associated 
with young children.

Locomotor Activity
As children become more proficient in their walking ability, 
they will begin to explore other forms of locomotion, such 
as walking sideways and, eventually, backward. Children 
will also learn that they can walk quickly and, as they gain 
additional strength, will initiate other exciting movement 
patterns, including running, climbing, jumping, hopping, 
galloping and skipping. These patterns of locomotion are 
discussed in the following paragraphs.

Examples of Voluntary Movement 
Patterns that are seen by Six years of age:

•	 Locomotion
•	 Running
•	 Climbing
•	 Jumping
•	 Hopping
•	 Galloping	and	Skipping

•	 Throwing
•	 Catching
•	 Kicking
•	 Striking		 Figure 2.12   Young children with developmental disabilities require 

special activities to help them develop basic movement patterns.  
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running or walking. For this reason, jumping is viewed as 
a more  difficult skill but is a locomotor pattern that most 
young children can master. Jumping is usually perceived as 
a very exciting skill by preschool children. The various type 
of jumps—vertical, horizontal, from objects, to objects, 
and over objects—all present different challenges to the 
young.

Although it is beyond the scope of this chapter to ana-
lyze the developmental phases of the various jumps, valuable 
information can be presented concerning the progressive 
difficulty of different forms of the jump. This informa-
tion will help teachers of children with disabilities properly 
sequence instruction for students who have difficulty with 
jumping. From an analysis of table 2.1, it becomes clear 
that for many children jumping down is easier than jump-
ing up. For example, jumping off a step is developmentally 
easier than jumping up to a step. Likewise, a jump down 
from one foot is an easier skill than a jump up from one 
foot. Jumping in the vertical plane up/down is less difficult 
than horizontal jumping (jumping out).

Most children will master the sequence in table 2.1 by 
five years of age. Further improvement in jumping perfor-
mance will thus be found in the height and distance of the 
jump.

Hopping
Hopping is a locomotor skill similar to jumping but more 
difficult in that it requires a one-foot takeoff and landing 
on the same foot. Children do not hop successfully until 
they have gained sufficient strength and the necessary bal-
ance skills. By age four, however, most children can hop 
from four to six steps on their preferred foot. Rapid gains 

in the ability to hop greater distances and at faster rates 
of speed are made between the ages of four and six. Girls 
generally become more proficient hoppers at an earlier age 
than boys do, although there is wide variation in the ability 
to perform this skill within both sexes.

Galloping and Skipping
The skills of galloping and skipping are more advanced 
movement patterns that usually appear after children have 
learned to run, jump, and hop. Although galloping and 
skipping include variations of locomotor skills already 
learned, they are more difficult because of the balance and 
the movement sequences that must be learned.

Galloping, which includes the skills of walking and 
leaping, is a popular skill among children as young as 
four years. Proficiency in this pattern, however, is usu-
ally not observed until children reach the age of six. Skip-
ping, a movement that includes a step and a hop on one 
foot followed by the same pattern on the opposite side, 
appears a little later than galloping. It is not until the age 
of six that children can accomplish this task with some 
degree of proficiency. Even at this age the variation in 
performance among children is great. And, some people 
never skip.

Manipulative Patterns
In the early childhood years, considerable energy is exerted 
by the young to explore their environment. Voluntary con-
trol of basic manipulative abilities leads to refined patterns 
enabling children to throw, catch, kick, and strike.

Throwing
Any activity that requires using one or two arms to thrust 
an object into space falls into the general category of throw-
ing. Although this definition is very broad and includes all 

A B

Figure 2.13   Obeservable changes in running pattern from ages two to six 
years. The arm action of (b) is more mature than (a).  

Types of Jumps Achieved by Children in Terms of  
Progressive Difficulty
Jump down from one foot to the other foot.
Jump up from two feet to two feet.
Jump down from one foot to two feet.
Jump down from two feet to two feet.
Jump forward from two feet to two feet.
Jump over object from two feet to two feet.
Jump from one foot to same foot rhythmically.

(Adapted from Wickstrom, 1983)  

tabLe 2.1  Jumping
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Catching
Stopping the momentum of and controlling a thrown 
object using the arms and hands is referred to as catch-
ing. This skill, similar to those previously discussed, follows 
a developmental trend. As children become older, they 
become more proficient catchers. Children experience 
three stages as they learn to catch.

In the initial stage, children less than three and one-half 
years of age frequently avoid the thrown ball by turning the 
head or holding the arms in extension. Young children also 
tend to hold the palms up and try to trap the ball against the 
chest (see figure 2.14). During the second stage, the elemen-
tary level, children of approximately four years of age learn to 
follow the ball with the eyes. The earlier tendency to avoid the 
ball also disappears in this stage, although they tend to close 
the eyes only when the ball is about to make contact with 
the hands. Other changes include the position of the palms, 
which are held perpendicular rather than up as in the first 
stage. A mature catching pattern, the third stage, is achieved 
by many children at approximately six years of age. During 
this stage children track the ball from the time of release to 
when it is caught. The arms are held in a ready position, with 
the elbows flexed and the hands in a cupped position. As the 
ball is caught the arms give to help absorb the ball’s momen-
tum. These stages are presented in figure 2.14.

Kicking
Kicking is a manipulative pattern in which the foot is used 
to impart force to a ball. Although children as young as 
24 months can kick, there have been few efforts to ana-
lyze the development of the kicking pattern. Gallahue 
and Ozmun (2002) have reviewed the available informa-
tion and identified three progressive stages young children 
exhibit as they learn to kick.

In stage one, the ball is kicked with a straight leg action 
with little arm and trunk action. Little force is imparted 
to the ball because there is no backward movement of the 
kicking leg prior to the kick and the follow-through is lim-
ited. During the elementary stage, the arms are held out-
ward for stability. The straight-leg kicking action observed 
in the first stage is replaced by a flexed knee position with 
the leg “uncocking” and extending forward to hit the ball. 
The beginning of a follow-through is also present during 
this stage. During the last stage, the mature kicking pattern 
emerges. In general, more total body action is found in this 
stage. The arms swing in opposition to each other during the 
kick. Length of the leg swing increases with a larger backswing 
and a higher follow-through. During the follow-through, the 
trunk flexes at the waist with the support foot raising to its 
toes. These stages are presented in figure 2.15 on page 40.

of the major forms of throwing, only the developmental 
pattern of the overarm motion, the most commonly used 
motion, will be discussed here.

Sufficient evidence is available to document that 
children’s throwing ability improves through childhood. 
Changes have been noted in the accuracy, distance, and 
form used by children of various ages. As distance and accu-
racy are dependent on the form used, the pattern of devel-
opment of the throwing action is of primary importance. In 
1938, Monica R. Wild conducted a thorough investigation of 
the developmental pattern of throwing. Although her work 
is dated, the developmental stages proposed by Wild are 
generally accepted today. The four stages she identified are 
summarized as follows:

Stage I. Children ages two and three years throw pri-
marily with a forearm motion with no rotation of the body. 
The feet remain stationary throughout the throw but there 
is a slight forward body sway.

Stage II. As children become older, three and one-half 
to five years of age, several important changes occur in 
their throwing pattern. These changes include rotation of 
the body first to the right as the ball is brought backward 
and then to the left as the ball is delivered by the right hand. 
In preparation for the throw, the ball is brought backward 
further and held with a cocked wrist. The throwing arm 
also swings forward in an oblique horizontal plane. Similar 
to Stage I, the feet remain stationary.

Stage III. This stage, normally observed in children 
five and six years of age, is marked because of the addi-
tion of a forward step with the leg on the same side of 
the body as the throwing arm. Forward form is added 
to the throw by the shifting of weight that occurs during 
the step.

Stage IV. The final stage, the mature throw, is nor-
mally achieved by boys six and one-half years of age, with 
girls generally acquiring this pattern slightly later, unless 
they have had as much opportunity to observe and prac-
tice as the boys have, in which case they develop the pat-
tern at the same age. In this stage the arm and trunk rotate 
backward in preparation for the throw. A contralateral 
step is then taken moving the body weight forward fol-
lowed by rotation of the hips, trunk, and shoulder. The 
addition of opposition, coupled with the wider base of 
support, permits the throw to be completed with greater 
force.

Burton and colleagues (1992) documented that profi-
cient throwing patterns were influenced by attending to the 
ratio of the hand size to the ball used for the throw. Smaller 
balls (relative to hand size) are easier for young children to 
throw.
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Catching Elementary Stage

Catching Mature Stage

Catching Initial Stage

Figure 2.14   Catching (initial stage, elementary stage, mature stage).  
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KICKING
Initial Stage

KICKING
Elementary Stage

KICKING
Mature Stage

Figure 2.15   Kicking (initial stage, elementary stage, mature stage).  
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used continuously in various interactions with their peers. 
The combined effects of experience, age, and maturation 
improve dramatically the elementary-school-age child’s 
motor performance. In this section some of these changes 
will be discussed.

Physical Growth
We have reported in the past that height and weight in the 
age period from 6 to 12 were relatively slow and constant. 
But obesity has changed this. As a nation, we may be grow-
ing in height as we were in the past, but we now have a high 
incidence of obesity. Starting in 1999, this was named an 
epidemic by the CDC.  By 2012, CDC is reporting that 18% 
of children are obese. These percentages are much higher 
for adults where no state in America has less than 20.5% of 
obese adults.

According to the Centers for Disease Control and Pre-
vention (CDC, healthyyouth/obesity, 2013), overweight 
describes an excess of body weight for a particular height 
that comes from fat, muscle, bone, and water. Individu-
als may have either a combination of these variables con-
tributing to the overweight or only one of the factors is 
contributing. Obesity is excess body fat. Although the CDC 
concedes that both conditions are caused by an intake of 
calories that exceeds the expended calories, they note that 
genetics, behavior, and environment contribute to the 
outcome.

Striking
Striking in its earliest form develops from an overarm 
action that occurs in the anteroposterior (front-to-back) 
plane. The infant uses his/her hand as an implement to 
strike at suspended objects; this strike is usually restricted 
to a push rather than an actual hit. By 22 months, the child 
may still utilize an overarm striking pattern with an imple-
ment such as a small lightweight paddle. The striking action 
is still confined to extension of the forearm, and the child 
may exhibit one step forward. Mature striking movements 
do not occur until after the age of six or seven years.

In general, well-defined sidearm striking patterns will 
be utilized by children beginning at approximately three 
years of age. Legs and lower body portion are used in a 
mature striking pattern after the age of six or seven.

Social Development
The early childhood period is a time of rapid change in 
the social development of the young. From ages three to 
six, children move from a preference for parallel play to an 
interest in small group activities and games with simple 
rules. Changes are also noted in social behavior. Whereas 
two- and three-year-olds are very possessive of their play 
items and intolerant of others who intrude into their play 
space, five- and six-year-olds are more tolerant and show 
early interest in cooperative activities. Early attempts at lead-
ership may also emerge in four- and five-year-olds.

The relationship between motor performance and 
social development is very important for the preschool 
child. Efforts to seek and gain approval occur frequently 
for the young as they utilize various movement patterns. 
Because motor skills are highly visible, they can easily 
be reinforced by the observant parent. The relationship 
of success in motor skills followed by parental praise 
encourages the child to explore other skills. Of course, 
the absence of success in play and game skills will lead to 
avoidance of these activities by young children, underlin-
ing the importance of structuring skills to ensure positive 
experiences.

Later Childhood (7 to 
12 Years)
Children ages 7 to 12 are provided many opportunities 
to utilize the movement skills that were developed during 
the early childhood years. As children enter school, their 
environment expands and the basic movement patterns are 

Later childhood expands on the basic movement patterns and includes social 
experiences important to this age group.
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Refinement of Movement Patterns
Development of the basic locomotor and manipulative 
patterns occurs primarily in early childhood. As previ-
ously discussed, children learn the process of how to per-
form essential skills at very early ages. Many changes in 
skill performance occur during the early years. For exam-
ple, the process that six-year-old children use to throw a 
ball is vastly different and more efficient than the process 
exhibited by a three-year-old. Continued refinement of the 
skills learned in early childhood occurs between the ages 
of 6 and 12 years, the later childhood period. Improved 
performance is noted in this age group because of several 
factors, including maturity, practice, and changes in size. 
This last factor, size, is particularly important. Stronger 
children are capable of performing many movement 
patterns more efficiently and effectively than younger 
children.

The increase in functional complexity, noted in 7 to 
12-year-olds, is attributed primarily to two different, but 
related processes—differentiation and integration (Galla-
hue & Ozmun, 2005). Differentiation is the gradual pro-
gression of movement patterns demonstrated by infants 
to the more refined movement patterns of later children. 
Integration refers to the coordinated interaction of mus-
cle and sensory systems. The relationship of the two pro-
cesses is illustrated by the efforts of a young child to catch 
a ball. Early efforts rely primarily on trapping the ball (fig-
ure 2.16) and progresses only when the more mature visu-
ally guided reaching and grasping behavior is evident. This 

Trends of obesity show that from 2009 to 2010, 16.9% 
were obese and 31.8% were overweight and obese (Ogden, 
Carroll, Kit, & Flegal, 2010). Comparing this data to trends 
since the 1980s, CDC reports that obesity has doubled in 
children and tripled in adolescents. They now report that in 
2013 the percentage of obese children and adolescents has 
tripled in the United States.

Differences in the pattern of growth rate for boys 
and girls may also be detected during the later childhood 
period. In general, gender differences in height are not 
significant until after approximately age 10, when girls 
reach puberty and achieve a size advantage that is appar-
ent until about age 14. The hip-shoulder ratio for boys 
and girls also changes during this time, with the shoulder 
being wider than the pelvis for boys and the pelvis being 
wider than the shoulder for girls. The leg length of boys 
and girls also increases in proportion to the size of the 
trunk. This is parti cularly true for boys, so that by late 
childhood boys generally have legs proportionally longer 
than those of girls, which was not the case during infancy 
and early childhood.

Examples of Voluntary Movement 
Pattern Seven–Twelve years of age:

•	 Refinement	of	Movement	Patterns
•	 Jumping	farther	and	higher
•	 Running	faster

•	 Throwing	farther	and	more	accurately
•	 Catching	easier
•	 Mature	striking	movements
•	 Dribbling		

The First Lady, Michelle Obama, established the “Lets Move” initiative to address 
the obesity epidemic in America by advocating for increased access to physical 
activity and healthy eating for children in America.
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throwing distance occur in a linear fashion for both boys 
and girls, with boys achieving at a higher performance level 
than girls at each age. This gender difference may be attrib-
uted to the greater arm-shoulder strength of boys. The data 
in figure 2.17 shows similar trends across researchers and is 
retained in current daga sets.

The accuracy with which older children can throw also 
improves in a linear fashion.

differentiation in the use of the arms, hands, and fingers 
followed by integration of the eyes and hands is crucial 
to success with hand-eye coordination tasks in normal 
development. 

The intent of the following section is to discuss how 
the skills learned in early childhood are further developed 
and refined in later childhood. The data presented herein 
assume that cultural change in America with regard to 
female sports has contributed to change in girls skill per-
formance. Data on fundamental skills have been shown to 
be stable over time (e.g., Burton & Rogerson, 2003; Gab-
bard, 2004), with recent data by Hauberstricker (1997, in 
Gabbard, 2004) showing that females continue to make 
improvements from 14 to 18 years of age.

Jumping
Interestingly, a 2013 report regarding the performance of 
preadolesent boys and girls in physical training found that 
those overweight had difficulty with the explosive strength 
and aerobic capacity that interfered with their ability to 
increase performance in training (Marta et al.). When 
we look at trend data versus training data of skill perfor-
mance, in 1962 (Johnson), the vertical jump data showed 
a significant difference in distance between boys and girls. 
Then in 2004, Malina, Bouchard, and Bar-Or reported 
similar distances in the performance of the vertical jump 
combined with data for standing long jump for boys and 
girls from ages 4 through 11 with a slight falling off in 
comparison near age 12 for the girls. (From age 12 on, the 
girls increase some but plateau around age 15 through to 
age 18.)  Both boys and girls improved dramatically from 
ages 5 through 14.

Running
The speed at which young children can run a short dis-
tance has frequently been used as an indication of run-
ning efficiency. As indicated in Figure 2.17, data gathered 
in the 1960s and 1980s show that both boys and girls 
improve their running speed across the ages 7–16. By 
2004, the speed is less differentiated with girls hugging 
very closely to the growth curve from ages 5 through 14. 
After age 14, the boys pick up in speed (Malina, Bouchard, 
& Bar-Or, 2004). 

Throwing
As children emerge from the early childhood period, most 
can throw using a reasonably mature movement pattern. 
During the next few years, significant gains are made in the 
distance and accuracy with which children 7 to 12 years of age 
can throw a ball. Figure 2.18 illustrates that improvements in 
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•	 Visual	monitoring	not	necessary
•	 Controlled	directional	dribbling

The difficulty of the task of dribbling is compounded when 
the child moves while dribbling as contrasted to a station-
ary dribble. Dribbling while moving is a refined skill that 
should be introduced only after the child has successfully 
demonstrated the ability to perform a stationary dribble. 
This level of performance is normally not achieved prior to 
seven years of age.

In closing, the degree to which skill performance of 
youth has been influenced by the elimination of physi-
cal education in schools across the United States has not 
been reported. Federal legislation in 2001 referred to as No 
Child Left Behind (NCLB) has meant high stakes testing in 
math and reading, forcing many school districts to elimi-
nate all but “essential academic areas.” At the same time, 
the United States is experiencing an epidemic in obesity 
in children, youth, and adults. The American Academy of 
Pediatricians published a policy statement on the crucial 
role of recess in schools (2013) emphasizing the cognitive 
gains that children make. Research has also been reporting 
on variables that positively influence a child’s participation 
in physical activity (e.g., Sallis, Prochaska, & Taylor, 2000). 
Solid data supports the re-establishment of access to physi-
cal education in schools. 

Interest and Movement Activity
Children’s interest in movement activities expands dra-
matically during the ages of 6 to 12. This is the period 
in which children move from participation in simple 
games and relays to lead-up activities for various sport 
experiences. Some are involved in organized teams. Par-
ticipation in school physical education classes as well as 
involvement in community-sponsored programs helps 
to nurture this interest in physical activity.

The primary educational emphasis during this critical 
time should be to expose children to a wide variety of activ-
ities and to create successful learning experiences. Curricu-
lar experiences that are limited to the popular fall, winter, 
and spring sports that are repeated year after year contrib-
ute little to the educational growth of children. Likewise, 
educational programs directed toward “playing the game” 
without first attempting to improve and refine the basic 
skills creates an environment that is loaded with failure. A 
concerted effort, therefore, must be made to expose chil-
dren to developmentally sequenced movement activities so 
that all children, including those with disabilities, can grow 
and benefit. Without such a system, children’s interest in 
physical activity will decline, and withdrawal will be likely, 
particularly for those who feel they are not proficient.

Catching
Although few intensive studies have been conducted to 
analyze the developmental catching patterns of children 
ages 6 to 12 most recognize that with increasing age, chil-
dren become more proficient in this skill. Catching is more 
difficult for children to master than throwing. Six-year-
olds find catching a ball from a bounce easier than receiv-
ing a ball in flight. Similarly, larger balls are easier for the 
young to catch than are smaller balls. By age 12 however, 
most children can catch “on the fly” balls as small as a ten-
nis ball.

Striking
Progress in the development of an effective striking pat-
tern is indicated by the changes observed in patterns 
used at successive ages. These changes involve more defi-
nite use of body parts in the swing, the forward step, the 
hip and trunk rotation preceding the action of the arms 
in the swing, and the uncocking of the wrists during the 
swing. These changes begin to occur after six and one-half 
years, and it may be as long as two years before the child is 
capable of making mature striking movements. Haywood 
& Getchell (2009) notes that some adults do not have a 
mature strike.

Dribbling
Dribbling an object is a movement pattern that most chil-
dren are exposed to and practice, yet it has not been stud-
ied extensively. Deach (1975), after studying children ages 
two to six, identified four stages of development. Stage 1 
was a two-handed downward or diagonally forward over-
hand throw with no attempt to follow the ball. Stage 2 was 
an attempt to catch the ball after a single bounce. Stage 
3 was an attempt to catch the ball after a single bounce, 
using one or more overhand swings with an outstretched 
arm. Stage 4 was a series of successive hits using a bent arm 
and palm/finger contact. In the final stage, the mature form 
is a rhythmic and a well coordinated series of pushes. Gal-
lahue has identified the following elements as constituting 
the mature stage of dribbling (Gallahue, 1982; Gallahue & 
Ozmun, 2005):

•	 Feet	placed	in	narrow	stride	position,	with	foot	oppo-
site dribbling hand forward

•	 Slight	forward	trunk	lean
•	 Ball	held	waist	high
•	 Ball	 pushed	 toward	 ground,	 with	 follow-through	 of	

arm, wrist, and fingers
•	 Controlled	force	of	downward	thrust
•	 Repeated	 contact	 and	 pushing	 action	 initiated	 from	

the fingertips
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generally recognized that 11-year-olds enjoy team games, 
not all children of this age are socially mature enough to 
engage in team play. To force such children to participate 
in group games would be wrong and a violation of the 
principle of readiness. It should be noted that differences 
in behavior patterns are varied regardless of ability or dis-
ability. Adequate and appropriate opportunities are needed 
for the social development of the students both with and 
w/out disabilities.

One area of certainty is that children need and seek 
approval. The basic desire to feel important, wanted, and 
accepted is a primary need of children ages 6 to 12. Teach-
ers must strive to ensure that each child is systematically 
recognized and valued as a unique individual.

Social and Intellectual Changes
Social relationships and skills are widely extended during the 
6 to 12 age period. Educators recognize that social growth, 
like physical growth, must be fostered through a develop-
mental framework. At various stages the social needs of 
children change. Six-year-old children, for instance, prefer 
small group activities, whereas 12-year-olds seek identifi-
cation with a peer group. Educational experiences should 
build upon these needs and be structured to foster social 
growth.

Individual differences in behavior patterns are 
observed during the ages of 7 to 12. It is difficult, therefore, 
to predict how the social behavior of a 9-year-old differs 
from that of an 11-year-old. For instance, although it is 
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