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Module H4: Human Movement

Unit overview

(Based on the National Curriculum Guidelines)

The shaded Module represents the one sudied in these materials.

Unit Code Module
Health and Physical H1 Human Body
Education _

H2 Diseases

H3 Nutrition

H4 Human Movement

H5 Movement Skills

Thismodule is presented before the module H5 as it ded's with fundamental
movements and young child, skill acquidtion, and fitness and exercise. The
understanding of the important contribution of motor skillsto children’s overal
development and factors within the child and the environment which contribute
to motor development and skill acquigition.

Symbols used in these materials.

The symboals shown in the table indicate the type of activity to be completed
while studying this module.

[l__l_!l Read or research
= Write or summarise

& Activity or discussion
‘\ Safety note
O

First Aid procedure
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Why study this module?

This module is designed to provide theoretical framework necessary for
undergtanding skilled movement behaviour. It outlines some of the known
underlying movement behaviour and processes that effect motor devel opment.
Knowledge of these behaviour and processes should contribute a greater
understanding of motor development. It dso enables sudents to identify
important aspects to emphasse in developmentally based movement activities
and programs for young children. Besdes that the module aso dedls with
persond fitness, performance and how people acquire skillsin physica
activities.
Objectives
At the end of this module students should be able to:

dassfy and explain fundamenta movement and fitness activities;

explain movement behaviour of children from a developmenta perspective;

gtate how people acquire skillsin physica education and sporting activities.

Research and discuss the definition of fitness and exercise

Perform varieties of fitness activities

Plan and teach fitness activities in sequence

Plan and teach the content in their Physical Education

Module content

Fundamental movement

The importance of motor skills and fundamenta movement patterns
Andysis of fundamental movement patterns

Obsarving the fundamental movement patterns

Fitness

Physcd fitness for hedth

Physical fitness for sport performance
Fitness and qudity of life

Skill acquisition

Learning and skill performance; motor performance
Organisation of askill, pacing and anticipation

Fine and gross motor skill; open and closed skills
Phases of kill learning
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1. Fundamental movement

Introduction

Many movements involve in asmilar manner in nearly dl children. Nevertheless,
the rate of progress and final behaviourd appearance of the movement sequence
may differ from child to child because it has now been accepted that kills
develop a different rates and the eements or components of the skill may

appear in different order in many children.

Changes in fundamental movement patterns are more likely to be observed in
the components or elements of the movement pattern, some of which change
more rapidly than others. For example, in the throwing pattern achild may be
more mature in his or her upper arm action than in the lower limb action. A
conflicting view of how fundamentd patterns progressisthat the total
configuration changes abruptly from one leve to the next because the child has
developed more efficient movement coordination.

While this view may be valid, teachers will observe that children who are at a
amilar levels of development may not dl have the components of thelr
fundamental movement patterns because of different rates of development of
coordination in the body parts that contribute to the patterns. There are,
however, enough Smilarities between dements of a movement pattern to judtify
achild’'s movement patterns at a particular developmenta levd.

An important reason, for classfying fundamenta movement paiterns according
to total body configurations, is that such a system can be used by teachers and
professondsin thefied to readily identify aspects of developmenta delay or
movement dysfunction in certain children. Thisis achieved by noting marked
discrepanciesin levels of posturd stability, between coordination of the upper
limbs or lower limbs, or in motor contral.

The importance of motor skills

Children progress through the various stages of sensory — motor, perceptua -
motor and cognitive - motor development by participating in avariety of
movement experiences.

These processes increase their knowledge about their movements and help them
develop a greater awareness of their bodies. This knowledge aso improves
their motor learning and motor control. Additionaly, successful movement
experiences enable children to develop afeding of motor competence, which
helps them to have a more positive atitude towards their physica ability.
Competent movement isimportant to young children because it enables socid
contracts and interactions.
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Competencein fine-motor and gr oss-motor skillsisimportant because it
enables children to:

= develop basic cognitive and cognitive-motor function

= phydcd changesin children;

= enhances emaotiond development in young children through successful
movement experiences,

= Play gamesthat incorporate large body movements provide red-life
experiences,

= provide the opportunity for creativity through movement experiences.

Factors contributing to individual differences in motor
development.

Factors within the individua that influence motor development include genetic or
inherited potentia, neurologica functioning or neurologica status and type of

persondlity.
Genetic or inherited potertia is an important factor because:
= jtlargely determines physique, rate of growth and maturation;

= genetic dbnormadlity often results in a different sequence of motor
development thus placing congtraints on motor potentia.

Neurological functioning or neurologica status forms the basis for norma
motor development since;

= normd reflex deveopment and neurd functioning is needed for normd
motor development;

= reflexes condtitute early movement patterns and form the units of movement;
many of the fundamental gross - motor and fine - motor skills.

Cognitive functioning isimportant for the processng of movement - related
information incdluding:
processing and motor memory, al of which become more efficient due to
meaturation and learning;

improvement in cognitive - motor processes is demongtrated by more fluent
and complex movement.

Per sonality often affects how much movement experience ayoung child will
gan. For example:

Many children enjoy mesting new movement chalenges, which in turn
means that they participate in awide variety of movement experiences

Over anxious children may miss out on normal play experiences because
they withdrawn from new movement chalenges.
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Children who are hyperactive or have attentiondeficit syndrome (ADS)
may have not learned as much as other children from free-choice movement
gtuation.

Some environmental and learnt factors

Environmenta simulation isimportant because a simulating movement
environment encourages children to achieve their potentia in physica and motor
development.

Play and games are important learnt skills because:

research has shown that children are accepted by other children in play
gtuations on the basis of skill development rather than chronological or
menta age;

they alow children to practice previoudy learnt movement skills and attain
others

Sport, dance and gymnastics are important externa influences because

games, dance and gymnastic skills enable children to practise the
fundamental movement patterns and basic underlying movement processes;

body contral (i.e.,, posturd stability, interlimb coordination, hand-foot-eye
coordination, timing, sequencing and force of movement) is needed for game
killsisfirg developed in informd childhood games and activities,

complex sports kills require specific learning and practice.
Nutritional and health status is another important factor because:

good nutrition should ensure that children grow normally and have sufficient
energy and drength to participate in physica activities,

manutrition stunts growth and causes gpathy and irritability.

Hierarchy of observable movement behaviour

Observable developmental changes can be ordered in ahierarchy progressing
from rdatively smple movement behaviours to complex sills. Table 1
summarizes this movement - behaviour hierarchy.
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Hierarchy of observable movement behaviour

The hierarchy of movement behaviours sarts with reflexes which the
infants cannot control and progresses to highly skilled movement which
are dependent on cognitive-control factors, awell - devel oped
knowledge about the body and extendve learning in specific movement
gtugtion.

Progressive movement behaviour

1. Reflexes - neurdly predefined movements trigged by astimulus,
€.g., grasping, sucking and balance reactions.

2. Movement patterns based on reflexes - automatic patterns
incorporated into a movement sequence, such as those used in
walking, prehension and maintenance of postural stability of the body
against gravity.

3. Intertask movement sequences - atransition phase between
early reflex - based movements and voluntarily controlled
movements, e.g. by using developmenta milestones, the child might
change postures by rolling from the supine (back) to the prone (front)
position, to Sitting then standing to attain an upright posture.

4. Intratask movement sequence - the child acquires and refines
movements within clearly defined movements such as walking,
running, jumping, catching and throwing.

5. Complex movement skills - learnt movement sequences such as
those used in ballet, windsurfing, gymnastics, cricket and tennis etc.
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Figure 1. Fundamental movement pattern

Fundamental movements

USING THE BODY I USING OBJECTS

(Body Manipulation) (Object Manipulation)
walking, running,
jumping. throwing and
catching
Basic locomotor Basic non-locomotor Propulsive Receptive
walking - bending - throwing - catching
running - dretching - underam
jumping - twiding - Sdearm
hopping - tumning - overam
lesping . hanging . pushing
.+ posture - pulling
- griking
A 4 v
Locomotor Non-locomotor
combination combination

sKipping - Swaying

gdlloping - Swinging

diding . Lifting

starting

stopping

fdling

changing

direction

landinn J

y

\ SPECIFIC SPORT SKILL

INDIVIDUALS DUAL TEAM
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Fundamental movement patterns

Early levels of fundamental movement patterns are more representative of early
childhood (4 - 7 years); while more mature patterns are generaly characteristics
of middle childhood (8 - 12 years). Once the fundamental movement patterns
areintegrated into a child’'s movement behaviour, they are performed in an
automatic fashion to achieve particular movement god.

It must be remembered, though, that patterns are developmenta so that the
mature form represents alevel of <kill that is not only dependent upon arange of
environmental and experimenta factors, in particular, the extent of practice.
This suggests that dthough mature levels in amovement sequence represents the
most complex form of a particular movement pattern that generdly may be
achieved sometime during middle childhood, this mature form may never be
attained by many people because of insufficient practice or physicd,

neurologica or cognitive limitations.

Knowledge of the developmental progression of fundamenta movement
patternsis considered important for teachers and other professionas because it
provides a quaitative measure of children’s motor development. It also extends
the understanding of children’s movement behaviour beyond performance tests,
which only gives ascore of relaive standing of children in comparison with age-
referenced norms.

Knowledge of the developmenta progression of children’s movement patterns
provides teachers with an observationd tool, which can use to determine a
child’sleve of development while he or sheisplaying. Thisis preferable to
testing motor performance in more formd stuationsin which may not move
normally.

Walking

Alternate movements of the lower limbs achieve walking or bipedd erect
locomoation in humans, with one foot in continuous contact with the ground
(Wickstrom 1983).

Running

Running is afundamental locomotor pattern smilar to walking in terms of limb
pattern and in the transfer of weight from one foot to the other. The digtinctive
characteridtic of running isthat thereis aperiod during the circle of the leg
movement when neither foot isin contact with the ground (non-support or air
borne phase). Running is actud a series of jumps with the body weight
supported on by one foot, followed by an air borne phase, then supported on
the opposite foot (Wickstorm 1977, 1983).
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Jumping

Jumping is characterised by the ability to extend one or both legs with enough
force to catapult the body into the air. Jumping is more complex locomotor
movement than running, mainly because the body is arborne for alonger time.

Catching

Catching is defined as the action of the hands and upper body to stop an object
that is traveling through the air (Wickstrom 1983). It is afundamentd gross -
motor manipulative kill.

Throwing

Throwing is a cross motor manipulative skill that involves projecting an object
into space by using one or two arms (McClenaghan & Galahue 1978;
Wickstrom 1977).

Analysis of control changes in the fundamental
movement patterns

Changes in fundamental movement patterns can be andysed in terms of:
increased development of stability control (postural and balance);

interlimb contral in terms of moving individud limbs, limbs on one sde of the
body (unilaterd), both legs or both arms in a different action (bilaterd), or
limbs on one side of the body counteracting the movement of the limbs on
the opposite side (contralatera);

motor control (in terms of timing, force and sequences of movements).

In addition, there are observable changes in motor performance, from jerky
incong stent movements to organised sequences of movement skill. This partidly
explains why ayoung child's movements are often inaccurate and jerky. Despite
the congraints on skilled movements, most people attain a high degree of
movement kill in many arees.

The changes in gability contral, interlimb control and motor control that can be
observed in the fundamental movement paiterns of walking, running, jumping.
Catching and throwing are discussed in following paragraphs.

Stability control

Stahility control refersto the ability to maintain dignment of body parts while
dationary and during movement. Initid posturd stability isthe resut of normd
meaturation of posturd reflexes and norma muscle tone. Thisis followed by the
ability to integrate visud, kinaesthetic and vestibular information with increasing
cortica control over balance.

Student Support Material (®)
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Interlimb control

Increasing control over upper and lower limbs can be traced in children asthey
progress through the levels of the fundamenta movement patterns. For example,

in the early levels of walking and running, the upper limbs may move dightly but
they are not moved to counterbalance opposing bodily forces, yet at the same time
there is increased consistency in the movements of the lower limbs. In the
early levels of running and walking it is apparent there is greater control first in
coordination of the lower limbs. There is aso evidence of separate upper or

lower limb control, which precedes unilatera control (control of both limbs on the
same side of the body). These come before bilateral control (upper and lower
limbs performing a different movement pattern) and contraateral control of the
upper and lower limbs as a unit from opposite sides of the body.

Motor control

Advanced motor control, which is necessary for dl skilled movement, is
demondrated in more mature levels of fundamenta movement patterns. Motor
control factors also can be studied by examining such parameters as spatia
accuracy, timing and force components of the movement and the child’ s ability
to sequence movements. By using these components to analyse children’s
fundamentd movement patterns, teachers can gain more precise description of
the quality of children’s movemen.

Conclusion

Changesin the fundamenta movement patterns are largely due to the control
factors which have been outlined: better stability control, improved interlimb
control and improved motor control as shown by consistency of action and
ability to generate nove movements. Additiondly, motor control is
demondtrated by more consistent phasing (interna timing of the components that
make a pattern of movements) and increased ability to incorporate more
movements in sequence and more gppropriate externd timing of the movement
to meet the environment demands.

Guide lines for observing the fundamental
movement patterns
As discussed previoudy, the fundamental movement patterns can be used as an

assessment tool in a contextud setting. The following guideines are presented to
help teachers effectively observe the fundamental movement patterns.

To collect reliable data, observe children in naturd play settings whenever
possible. Children may become nervous if they know they are being tested.

10
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F Activity L Observing.

1 First, observethe child' s general body appearance to ascertain an
overall level for each of the child’ s fundamental movement pattern.

2 Next, observe the action of the upper and then the lower limbs to
ascertain if there are any discrepancies between levelsin these
elements.

3 Trytoascertain the child’ s level of stability, interlimb and motor
control

4 Note whether the child has reached similar developmental levelsin all
of the movement patterns or whether there are marked discrepanciesin
levels of locomotor skillsin comparison with manipulative skills and
practices both types of skills, then it is possible that the child is
demonstrating a hand-eye coordination problem. Smilarly, if the
manipulative skills are markedly more advanced than the locomotor
skills, then the child may have stability-control or interlimb-control
problems.

5 To observethetrue level of developmental movement patterns,
encourage children to run as fast, jump as far and throw as hard as
they can.

6 When you want a more objective assessment of a child’s developmental
levels you may use the observation summary, which is detailed in the
next section, for each of the levels of walking, running, jumping,
throwing and catching.

7 Useyour observations of the children’s devel opmental levels and
stability, interlimb and motor control to help you plan developmentally
appropriate activities.

Observational check lists of the fundamental
movement patterns

Each of the fundamenta movement patterns has been divided into four levels. It
isimportant, however to remember those children may not dways progress
through these levels in a set sequence. For example, you may find that a child
has aless advanced lower-limb action and a more advanced upper-limb action
than you would have expected for hisor her age. Furthermore, you may find
that a child is congstently above or below the developmentd levels of his peers
insome or dl of his movement patterns. This information will be important for
your subsequent movement- program strategies for that child.
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Developmental levels of walking
Level 1. Approximate age 12 - 14 months

General body appearance: The body isheld rigid and forward progresson is
jerky. There dso is marked side-to-sde sway asthe child triesto maintain a
balanced position.

Lower limbs: The child takes short steps, usudly with a bent knee and a high,
stepping action and heavy flatfoot contact with the ground. The forward legis
bent at the knee on contact with the ground. There may be out-toeing of the
feet. Upper limbs and trunk: The child' strunk isinclined forward at an angle
from the hips. Arms are held well above waist level, bent a the elbow and are
usudly rigid (high guard pogtion).

Observational summary

Stiff movement, frequent fdls, large amount of Sdeways sway.

High, bent-knee, forward- stepping action; flat-foot contact with ground
Wide base of support.

Out-toeing of feet.

High, rigid, bent-arm position.

a & w N E

Performance criteria
Stride length measured hedl-to-hed is about 25 cm.

The width between the placement of the feet is much greeter than the width
of the trunk.

Level 2: Approximate age 2 years

General body appearance: Less muscle tenson evident so progression isfar
lessjerky.

Lower limbs: Base of support is about the same width astrunk. Thereis
greater consstency of stride both in action of each leg and length of stride. The
exaggerated high-stepping action has disappeared. The forward leg ‘locks' at
the knee on contact with the ground. Hed-to-toe foot contact with the ground
has developed and there is no marked out-toeing of the feet.

Upper limbs. Theams are held a the Side but there is very little arm swing.
Observation summary
1. Body held erect; absence of marked sway with each step.

2. Knee‘locked' on ground contact of forward leg; moderate width base of
support.

3. Hed-to-toe foot contact with the ground, moderate out-toeing.

12



Module H4: Human Movement

4. Conggency in waking speed, stride length and action on each leg.
5. Armshdd by sde with little swing.
Performance criteria
Stride length gpproximately 30 cm.
Base of support equivaent to shoulder width.
Level 3: Approximateage4 - 5 years

General body appearance: All dements of the mature pattern should be
present. Thereis consstency of leg action and only a smal up-and-down action
with each step.

Lower limbs: Smooth transfer of weight owing to hed-to-toe contact of the
forward leg. On contact with the ground the knee of the forward leg is dightly
bent. Thisisimmediately followed by extension or sraightening of the forward
leg. Thekneeasoislocked, i.e. straight, during the support phase. Thereisa
smadl amount of pelvic rotation to facilitate transfer of weight.

Upper limbs: There should be arm swing in the opposite direction to the
forward leg (contraaerd action), though synchronised arm action may not be
very well developed a thisleve.

Observation summary
1. Body hdd erect with little Sdeways or up-and-down movement.

2. Base of support narrower than the trunk. Hedl-to-toe contact with the
ground.

3. Double kneelock during two steps, i.e. aknee lock of the forward leg after
contact with the ground and on the support leg during the forward-swing
phase.

4. Condggtency in action of leg movement and stride width.
5. Armsby side, some contralaterd swing.
Performance criteria
Stride length gpproximately 40 cm.
Waking on a baance beam is an extension of this basic locomoation pattern.
Level 4. Mature pattern (approximate age 7 years onwards)

The mature pattern of walking is characterised by a smooth rhythmica action.
Thereisa conggtent stride length. Arms and legs move opposite to counteract
laterd rotation of the body. The feet swing closeto each other, i.e., narrow
base of support with only dight out-toeing.

Student Support Material 13



Unit: Health and Physical Education

Observation summary
1 Cadence, i.e., epping soeed, isdower than in earlier levels.

2. Support phase, when each foot isin contact with the ground, isfor a
longer period than earlier levels.

Muscles of the lower limb are controlled as a unit.

The lower-limb patterns (ankle-knee- hip mechanisms) rapidly adjust to
changes in environment conditions.

5. Smooth contraatera arm swing.

Developmental levels of running
Level 1: Approximate age 18-24 months.

General body appearance: Stiff gait; probably not atrue run because there is
no period in the leg cycle when both feet are off the ground (airborne).

Lower limbs: Legs seem giff because thereislittle knee bend in the movement.
Thereisflatfoot contact with the ground and stride length is uneven and fairly
short (about the same distance as the width of the shoulders). When viewed
from behind, the recovery leg is swung outward then around and forward,
dightly across the midline of the body. This causes the characteristic out-toeing
of the forward swinging leg. Thetrunk isinclined forward. Thereis quite
marked pelvic rotation as the child tries to maintain balance.

Upper limbs: Arms are held a shoulder height, with little or no am swing.
Thereis more forward arm swing, if present, then backward swing but there is
only adight amount of elbow bend on the forward swing.

Observation summary

Airborne phase.

Stff bouncy action.

Smadll amount of knee bends.

Feet remain close to ground with appearance of out-toeing.
Marked pelvic rotation.

o g M~ W DN P

High arm pogtion, little or no swing.
Performance criteria
Cannot stop or turn very well.

Steps are uneven and the base of support is narrower then the width of the
child's shoulders.

14
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Level 2: Approximate age 2 - 3 years

General body appearance: A smoother movement progression is achieved at
thislevd. The child exhibits atrue running action since thereisaperiod in the leg
cycle when both feet are off the ground (airborne phase).

Lower limbs: Leg action appears more fluent; mainly because there is greeter
knee bend of the leg moving forward and stronger push-off from the support leg
which propels the body further thanin leved 1.

Hence there is increased stride length. There may Htill be flatfoot contact with the
ground, but less evidence of out-toeing as the forward leg swingsin more of a
backwards-and-forwards action than previoudy. Leg action is quite proficient.
When viewed from behind, there is ftill marked pelvic rotation at the Sart of the
forward swing of the leg, but less obvious out-toeing of the foot.

Upper limbs. Thearms are held at about waist height and are used less for
baance. Arm swing is not as proficient asthe leg action in terms of amount of
backward-and-forward swing, Trunk position is Smilar to thet of the mature
leve.

Observation summary

An arborne phase.

Longer stride and fluent action

Grester knee bent as leg moves forward. Flat-footed contact with ground.
Still marked pelvic rotation but foot position is straighter than before.

a & w N E

Armswag-height, but generdly there is aredtricted range of movement.
Performance criteria
Some ahility to stop and turn

Each dride is about the same length; base of support is narrower than the
width of the child's shoulders.

Level 3: Approximate age 3 years 6 months - 5 years 6 months.

General body appearance: Efficdency in running paformance is characterised
by effective use of arms and legs, greater forward progression and little up-and-
down action of the body. The child can now stop and turn while running.

Lower limbs: A powerful fast action of the back leg on pushing off from the
ground increases stride length but also causes rotation of the body so that the
back foot appears to swing into the middle of the body in many children. Other
children have a maturer pattern than the previous leve but less powerful push
off and show less rotation, they also cover less ground with each stride. The foot
action on ground contact is usualy from the hed to toe. On the forward swing
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phase the knee is bent at 90 degrees. Note: The more powerful the run at this
level the more marked the pelvic rotation.

Upper limbs. Arms are below the waist level and are swung effectively, both
backwards and forwards, in opposition to the leg movement though onearm is
often swung more than the other.

Observation summary
1. Long arborne phase.
2. Smooth forward progression, i.e. less verticd movement than horizontd.

3. Kneebend to 90 degrees. Feet lifted high off the ground. Back leg may
gppear to swing in towards the middle of the body.4. May ill be marked
pelvic rotation in some children, especidly those with a powerful action.5.
Arm swing forward and backwards with dightly bent elbow. The arams are
used to counterbaance the leg action. One arm may be swung more than
the other.

Performance criteria

Normal speed for 5-year-oldsis 3.5 m per second for girlsand 3.7 m per
second for boys.

Can accomplish a 180-degree turn in four to eight steps (3/4 of these
reversdsisto the left).

Level 4: Mature pattern (approximate age 7 years onwards)

In the mature pattern there is maximum forward progression with adight
forward lean of thetrunk. Thereis extenson of the back leg a an angle of
about 45 degrees to the ground, followed by high knee-raise during the swing
phase of the forward leg, which causes the back foot to lift high off the ground.
The arms counterbalance the leg action and are swung in dmost agraight line
forward and back with a bent elbow.

Observation summary
1. Extended airborne phase.
2. Long gride with decrease in relative vertica movement with each dtride,

3. Marked flexion of ankle, knee and hip joint during the swing phase. Hed-
toe or sometimes toe-firgt contact with the ground. Marked extension of
back leg during take-off phase.

4. Little pelvic rotation and an increase in amount of time spent in non-support
phase.

5. Armswing initiated at the shoulder joint and moved in an action with a bent
elbow.
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Developmental levels of the two-foot jumping pattern
Level 1: Approximate age 18 - 30 months

General body appearance: Body isheld in upright postion as the child steps
down from alow height. At thisleve the child is redlly stepping, not jumping.
Thearms aso are Hill being used in oppogtion to the leg movements asin the
walking and running pattern. Thisis followed about 2 yearsto 2 years 6 months
of age, by the child coordinating a two-foot take-off with an initia lean of the
body at the sart of the jump. Thisisthe first true jJumping pattern

Lower limbs: Legs extended dmost together in the take-off phase of the jump.
Landing on both legs some of the time, with the force of the jump on landing
being absorbed by a deep squat. After landing & thislevd, the child regularly
falsforward.

Upper limbs and head: After take-off, the child'sarm are dightly retracted in
a‘winging’ action (amost birdlike appearance) and brought back to the side of
the body on landing. Thereislittle head-tilt adjustment throughout performance
of this pattern.

Observation summary

1. Body hed upright during the jump.

2. One-foot take-off to aone-or two-foot landing.

3. Brief arborne period (true jump).

4. Thebeginnings of the ‘winging’ arm action, when both arms are moved
dightly back during airborne phase.

5. Little or no head movement.

Performance criteria
Jump from one foot to the other from a 60 cm height by 2 years.

Jump off floor verticaly with both feet and land on both feet by about 2
years 3 months.

Level 2: Approximate age 2 years 6 months - 3 years 6 months.

General body appearance: Before take-off the child assumes a squat position
with the upper trunk inclined forward. Body is projected more a an angle and
higher in the air than level 1.

Lower limbs: From the crouch position, the legs are straightened quickly and
smultaneoudy to propel the body into the air. Then the legs are bent back
approximately 45 degrees during the flight phase of the jump. Legs are swung
forward till bent in preparation for a squat landing (often with the hands and
arms place on the ground on landing)
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Upper limbs and head: Thereisadiginctive pattern with the arms, called
‘winging’. After the squat take-off, the arms are swung backwards ad
sdewaysto resemble bird wings. The forward movement of the ams only
occurs as the child is about to land. The head may be tilted backwards during
the flight phase of the jump, apart from this action there s little adjustment of
head position to counterbaance changesin body position.

Observation summary
1. Squat postion before take-off.
2. Trunk inclined forward throughout the jump.

3. Legsdraghtened on take-off and then bent backward during flight and bent
on landing.

4. Thejump isfrom atwo-foot take-off to two-foot landing.
5. Characteristic marked winging action of the arms.
Performance criteria

By 3 years of age, children can jump from a 30 cm height with both feet
together.

Standing long jump 36-60 cm.
Over 50 per cent of children can handle jump approximatey 9 cm.
Approximately 33 per cent of children can hurdle jump a height of 25 cm.

Level 3: Approximately age 4 years 6 months - 6 years

General body appearance: Greater lean forward of trunk during take-off and
fight phase of jump (especidly good jumpers). Children of this age il find it
difficult to synchronise leg and arm action. The arms in particular show less
degree of mature coordination pattern than the legs.

Lower limbs: Wédl-coordinated take-off from two foot, with sraight legs,
followed by legs bent backwards to dmost 90 degrees during the flight phase.
Legs are swung forward bent and thisis followed by straightening before landing
in the squat postion (unlike the easier level). Some children still do not
coordinate a two-foot landing when trying to jump forcibly.

Upper limbs: Although not coordinated as well asthe legs, the arms are swung
forward to take-off. They are then held in varied positions during flight, such as
ams graight in front, at about shoulder height, or extended Sdewaysin a‘semi-
winging' action. Heed tilt iswell synchronised to counterbalance changesin

body position.
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Observation summary
1. Body inclination of about 45 degrees on take-off from sguat pogtion.

2. Generdly well-coordinated leg action from two-foot take-off, but on a
forcible jump, the two-foot landing may not be so well coordinated.

3. Legsdraightened then bent backwards to about 90 degrees during flight,
then swung forward and extended before squat landing.

4. Arms swvung through from beside the body to front horizontal or dightly
Sdeways pogtion.

5. Head adjustment to body position changes.

Performance criteria

Standing jump adistance of 60 - 85 cm.

By 4 years of age, 50 per cent of the children can hurdle jJump an obstacle
of gpproximately 25 cm.

By 5 years of age, nearly 70 per cent of children can hurdle jump an
obstacle of gpproximately 35 cm.

Level 4: Mature pattern (approximately 7-10 years onwards)

The mature two-foot jumping pattern is characterised by complete
synchronisation of arms, legs and head. Thereis marked trunk inclination during
flight. Arms are extended above the head during flight while the legs are bent,
then extended forward to give a balanced landing. Legs are swung forward from
the flight phase to full extensgon before landing.

Observational summary

1. Nealy haf the time taken to perform the jJump is spent in movements made
preparatory to take-off, during flight and on landing.

2. Lessbody angle at take-off and landing than the previous levd.

3. Marked hip and ankle flexion and knee and ankle extension, when
compared with previous levels.

4. More effective use of amsin the jumping pattern.
5. Head adjustment to counteract changesin body position.

Developmental levels of catching
Leve 1. Approximate age 2-3 years

General body appearance: Note: Before 3 years of age, most children will not
respond to a bal thrown at them unlessthey are told how to postion their arms.
The following description appliesto catching alarge, light bal. The child stands
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facing the thrower with arms extended & waist level, pdms facing upwards and
hands about shoulder-width apart.

Lower limbs: Thereislittle or no lower-leg movement.

Upper limb: If the bal istossed gently into the child's outstretched arms he or
she will scoop it in towards the body.

Observation summary

Child faces thrower and scoops the ball into the body in a robot-like action.
Hands and arms are outstretched at waist height ready to receive the ball.
Thereislittle or no leg movementt.

Feet are placed dightly apart and pardldl.

The bal is scooped in and trapped againgt the body.

Performance criteria

Can only catch large, light ball, which is tossed dowly and accuratdly into the
childsams.

a  w D

Level 2: Approximate age 4-5 years

General body appearance: Stancesmilar toleve 1. At thislevd,
characterigtically the arm extended wide apart ready to be brought forward to
catch the bal in aclapping action.

Lower limbs; Little or no movement.

Upper limbs: Theams are hed out Sdeways a about waist level, they are
relatively straight, with pams upward and fingers spread apart. Contact with the
bal is made by a clapping action, and then the ball is scooped in towards the

body.

Observation summary

Child faces thrower in a &iff stance,

Arms held out Sdeways a wais leve, with the fingers spread apart.
Little or no leg movemertt.

Feet dightly apart or pardlédl.

Bdl caught with a clapping, then a scoop action.

o w D PP

Performance summary
Can cach alarge, softhbal if it isthrown accurately and dowly.
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Level 3: Approximate age 5-7 years

General body appearance: Thereis some body movement during the action,
though generaly the body is straight, with arms extended and higher than waist
level. The elbows are bent and hands held close together at about chin height.

Lower limbs: Feet are dightly apart, one foot may be in front of the other. The
knees are bent, so the child assumes a semi-squat position to catch the ball.

Upper limb: Before catching the ball, the arms are extended, elbows are bent
and hands are held at about chin height and close together. On contacting the
ball, the hands are drawn in closer to the body.

Observation summary

1. Child facesthrower in an dert but relaxed stance.

2. Armsare held higher than waist level, ebows bent, hands together.

3. Legsarebent at the knees to assume a semi- squat position to catch the ball.

4. On catching the bdl, the hands are drawn in towards the chest and the trunk
isinclined forward.

5. Inthefind pogtion, the bdl isheld in front of the body, the trunk isinclined
forward, with the legsin a semi-squat pogtion.

Performance criteria

Children can generaly catch atennis bal, thrown at a distance of 2 m about
two to four times out of the five tries.

Level 4: Mature pattern (approximate age 8-10 years)

The mature catching pattern is characterised by the person moving forwards
with outstretched hands to a position where he or she will intercept the flight of
the bdl. Asthebdl iscaught there is a backward or sideways movement of the
arms and shouldersin line with the flight of the bal to absorb the force of the
ball.

Observation summary
1. Person faces thrower, dert and with knees dightly bent and feet gpart.

2. Thearmsare held at the waist level, elbows bent and fingers angled ready to
receive the ball.

3. Thereisextensve leg movement to ensure the flight of the ball isintercepted.
Thebdll is often caught with legs wide apart, or oneleg in front of the other
but ether way the bdl is caught in a semi-sguat postion.
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4. Thebdl iscaught with extended asams wdll away from the body.

5. Thebdl is caught with asymmetrica arm action and an asymmetricad or
Sdeways leg action.

Developmental levels of throwing.

Level 1: Approximate age 2-3 years

General body appearance: Child facestarget and performs the throwing
action mainly with the arms. Slight body sway may occur &t the end of the
backswing and on release of the object.

Lower limbs: Characterised by little or no movement; the feet stay pardle and
dightly gpart throughout the throw.

Upper limbs and trunk: The force of the throw is dependent upon the upper-
arm action. At the start of the throw, the throwing arm is lifted either Sdeways
or upwards and is then moved behind the body, the elbow is bent so asmall
object isheld about level with the ear. The arm is swung forward and down
from this position to release the object.

Observation summary

1. Child faces square on to the target.

Slightly sway of the trunk, forward and back in synchrony with arm action.
Little or no leg movemert.

Feet dight gpart and pardld to the target.

The force of the throw is dependent on the backward and forward
movement of the throwing arm.

o » W N

Performance criteria
Can stand and throw a 22 cm circumference ball about 1.5t0 2 m.

Level 2: Approximate age 3 years 6 months -5 years

General body appearance: Child gill faces the target squarely to initiate the
throw. The throwing sequence has changed so that (for aright-handed throw)
there is marked trunk rotation to the right on the backswing and to the Ieft on the
forward swing.

Lower limbs: Legs are generdly straight and feet are pardld and together
throughout the action.

Upper limbs. Theright arm is swung backwards and sideways (right-handed
throw). The backswing is accompanied by rotation of the upper body to the
right. The actud throw gtarts with aforward swing of the arm, the trunk rotates
to the left and the forearm is extended forward before the object is released
from the hand.

22



Module H4: Human Movement

Observation summary
1. Child faces square on to the target.
2. Little or no leg movement. Feet together and paralédl.

3. Moderate amount of trunk rotation: to the right on the backswing and to the
left on the forward swing (right- handed throw).

4. Mainthrowing action is confined to the trunk and arm movement.
5. Forearm is extended in front of the body before the object is released.
Performance criteria

Can throw a 22 cm circumference bdl alittle more than 2 m at 3 years 6 months
and about 4 m at 4 years 6 months.

A 40 cm circumference bal is generdly thrown alittle lessthan 2 m at 3 years 6
months and about 2.5 m at 4 years 6 months.

Level 3: Approximate age 5-6 years

General body appearance: Prdiminary movements are Smilar to leve 2. The
characteritic festure of thislevel of throwing is a step forward on the foot on the
same Sde as the throwing arm, accompanied by release of the object.

Lower limbs: Feet pardld and together at the Sart of the throw. The throwing
action tarts with aforward step on the same side as the arm being used to
throw the object.

Upper limbs: The backswing is accompanied by rotation on the same side of
the body, asthe arm that is used in the action, then there is rotation to the
opposite sde on the forward swing. In the throwing action the forearm is swung
through further than the previous level, before the object is released.

Observation summary
1. Atthe gtart of the throw the body faces square on to the target.

2. Feet pardle and together at the start of the throw; apart at the end of the
throw.

3. Characterigtic step forward in the throwing action is on the same sde asthe
throwing arm.

4. Arm action is accompanied by trunk rotation.

5. Forearm is extended straight in front of the body before the object is
released.
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Performance criteria
Can throw a 22 cm circumference ball about 10 m.

Can throw atennis bal to hit a25 cm diameter target placed at eyeleve 1.5
m away, two to three times out of the five throws.

Level 4: Mature pattern (age 7 years in boys, older in girls)

In the mature pattern, the body is Side-on to the target, with the same leg back
as the throwing arm. At the start of the throw the weight is rocked onto the back
foot, the arm is swung backwards with marked trunk rotation and the elbow is
bent at right angles. The throw forward isinitiated by a step forward of theleg
on the opposite side to the throwing arm. The upper trunk is rotated around
towards the front foot, the arm is whipped forward with the elbow bent &t right
angles, and then the forearm is straightened prior to the release of the object.

Observation summary

1. Unilaterd, Sde-on position of the person to the target prior to the tart of
the throw.

2. Feet gpart a the start and at completion of throw.
3. Contrdaterd stepping action, in opposition to the throwing arms.

4. Marked trunk rotation and horizonta adduction of the arm during the
throwing action.

5. Theforearmis pardld to the ground and the elbow is flexed at about 90
degrees during the forward swing and is the fully extended before the bdl is
released.

Summary

In this review the fundamental movement patterns have been analysed according
to observations of changes in ability, interlimb and motor control.
Observationd guidelines, in form of checklists have been presented for walking,
running, jumping, catching and throwing. The information to be gained from
observing children’s fundamental movement patterns can help teechers and
other professionds determine the developmenta status of children, aswell as
provide information which can assist in the choice of developmentally
gppropriate movement activities for children.
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2. Fitness

You hear the word ‘fitness’ used everyday, either in
conversations, on television or radio, or in newspapers or
magazines. Yet probably you are not quite sure what it means,
how do you know if you are fit, anyway. This part of module will
answer questions such as ;

*what is fitness? * Am | fit? * How can | become fit?

" Activity 2. Fitness
Read the following examples that use the words ‘fit’ or ‘fitness. Discuss what
the word means in each case.
Examples
Nick must befit. Heis a good runner.

George plays soccer, so he must befit.

Lukeisatop swvimmer, 0 hisfitnessis excellent.
Mark isfit. He chops piles and piles of firewood.
Mike sfitnessis excdlent. He lifts weights a the gym.

Asyou seg, fitness can mean many different things. The fitness that Mike
develops a the gym is completely different to Nick’ sfitness, while George is
developing adifferent fitness again.

What is fithess?

Y ou need to stop using the word ‘fitness', because it istoo vague. Instead you
need to refer to ‘fitness components (parts). They are the types of fitness
you can develop by exerciang in different ways. From now on, we will usethe
names of the fithess components, not the generd word 'fitness. Before
exploring each fitness components in detail, you need to understand how your
muscles produce energy.
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Energy production inside your body

Y our muscles need energy to cortract (shorten) and therefore produce
movements. There are two ways your muscles can make this energy.

Anaerabic energy production ( without oxygen)
Aerobic energy production (using oxygen)

Anaerobic energy

When your muscles need quick, explosive energy for sprints, jumps, or
throws, they use the carbohydrates from the food you have esten. That energy
isstored in your muscles. Unfortunately, explosive energy production often
leaves you fedling sore, because anaerobic energy production leaves, atoxic
wadte cdled lactic acid in your muscles.

Aerobic energy

When your muscles need for steady-paced, long activities such asjogging or
cycling, they create aerobic energy. The muscles use their stores of carbort
hydrates and fats taken from the food you have esten and combine them with
the oxygen you breeth in to meke the energy.

Since physicd fitness means different things to different people. We can talk
about two types of physicd fitness

1. Physical fitnessfor health (health related)

2. Physical fitnessfor performancein sports.

Physical fitness for health

Physcd fitnessfor hedth means:
having our body sysemswork efficiently
having able to move with ease and enjoyment.

There are severd ways in which physicd fithessimproves the functioning of our
body systems.

cardiovascular system,

respiratory system.

muscular system.
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Cardiovascular system

Fitness increases the strength of the heart. Fit people tend to have hearts that
beat more dowly, lessening the strain on this vital organ over alifetime. Blood
vessdls are usudly in better condition, which increases the supply of blood to
muscles and tissues, thusincreasing the body’ s food supply and cregting energy
and endurance.

Respiratory system

Fit people tend to have stronger muscles to aid the lungs, thereby increasing
oxygen supply to the body

Muscular system

All muscles perform better in fit people giving them greater endurance, strength
and agility and improving the functioning of the digestive system and other body
system.

The components of fitness for health

To achieve physcd fitnessfor hedlth, the following components are essentid:
cardiovascular endurance
muscular endurance
strength
flexibility.
Cardio-vascular endurance is sometimes referred to as cardio-respiratory
endurance because it involves the lungs, the heart and blood vessdls.

Cardiovascular enduranceis the ability to exercise for a long period of time
without running out of breath or becoming tired.

Our hedth depends on the heart, lungs and blood vessdls to ddliver oxygen and
nutrients to the muscles and organs of the body and to remove carbon - dioxide
and wastes. An athlete with good cardio-vascular endurance has.

= asgrong heart

= adower pulse rate, which means the heart does not have to beet as
often

= |ower blood pressure

= |arger lung capacity, alowing more oxygen to be taken up by the blood
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Muscular endurance is the ability to use the muscles repeatedly without
getting tired. Muscular endurance is needed for good posture and everyday
activities such as carrying your bag to school and working in the garden. In
gports such as cross country running, footbal and netbal, the muscles are
continually being worked. Long distance runners, swimmers, rowers and
cyclists must al'so have good muscular endurance. Muscular endurance relies on
aerobic energy.

Strength refers to the maximum force exerted by a muscle againgt aresstance -
for example when weightlifting, shot putting, doing chin-ups or jumping to take a
spectacular mark. Strength and power relies on anaerobic energy. This depends
on:

= gzeof mugde

= aility of the nervous system to activate the muscle

= good co-ordination

Flexibility isthe ability of your muscles, ligaments and tendons to stretch so that
your joints dlow large movements with ease or move through its full range of
movement. Being able to bend, stretch or twist easily indicates ahigh level of
flexibility. Thisimproves performance and lessens the risk of muscle injury and
soreness. Hexihility isvery important if you are to avoid injuries when playing
gport or performing domestic jobs.

Physical fitness for sport performance

Although every sport has some particular components that is more important
then another, to achieve dl-round fitness the following components are essentid:

=  muscular endurance

n $eed
= glity
=  baance

= rexctiontime
= co-ordination

Plus the other four components that have being stated earlier (cardiovascular
endurance, muscular endurance, strength and flexihbility).

Muscular power. The ability to release maximum force (strength) very
quickly. It'sacombination of speed and strength. High jumpers, discus
throwers, and sprinters al need to have power.
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The muscular power that you can produce depends on:
= The anaerobic energy supply
=  Themuscular srength
= The speed of contraction

Power is caculated asthe timerate of performing work. Power is measured in
as watts.

Speed (anaerobic power). The ability to put body partsinto motion quickly
and to sugtain high-intensity efforts, where the energy is supplied anaerobicaly
(without oxygen)- for example during sprints, rely on anaerobic energy for your
muscles to contract.

Agility. The ability to move and change the position of the body quickly
and precisely - for example, when dodging, weaving and turning. Wrestlers,
netbal players, footbalers, gymnasts and fencers must dl be agile. To be agile,
you aso need muscular power, speed and flexibility.

Balance. -The ability to remain stable even when the body is moving.
Gymnadts, skiers, skaters and surfers must have ahigh leve of balance.

Reaction time. - The amount of time it takes a physical response once you
see the need to take an action. Good reaction time is needed in Sarting
blocks, in fencing and karate and when defending a pendty in soccer or hockey.

Coordination. - Thelinking of the senses such as sight and hearing through the
brain to parts of the body to produce smooth, quick, and efficiently controlled
movement. Good co-ordination is necessary in dl sporting and is essentid in
bat and racquet sports.

Why fitness?

Look the figure below, which shows how the average adult treats his or her
body. Thisis cdled Bodily abuse. We expect our bodies to put up with dl kinds
of matreatment and yet we cannot understand it when something goes wrong
with them.

Where does fitness fit into this problem? Why does the government now
have a specid federation caled ‘PNG Sports Federation’ and aso have
Provincia Recrestion/Sports offices. Why does this office spend time and
money per year on encouraging people to be active? Why are so many people
entering fun runs, jogging in the parks or working out a the gym?
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No regular exercise or intense
infrequent exercise
Overeating (too much
Ceffeine (coffee, food)
cocacola
chocolate)
Nicotine Your body
\ Pan killers

Wjillng anay of Seging pills Poor nutrition (wrong
MUSCIES types of food)

Figure2. Body Abuse

Thereason? Because the research showsthat being physcaly fit (thet is,
developing al your fitness components) gives you such benefits as.

» Anincreased ability to perform physica work - thisis essentia for
competitive sport and active leisure;

» Increased heart, blood vessdl and lung efficency;
» Decreased risk of coronary heart disease.

= Spontaneous control of weight;

= Dday of physologica ageing effects,

= Positive psychologicd effects such as reduced stress levels and increased
f - confidence.
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Giving your body a better chance

In other words by exercisng to improve your fitness, you either eiminate body
abusers, such aslack of degp or too much food, or you give your body a better
chance of coping with them. Y ou need to befit for two reasons.

= To increase your quantity of life

= To increase your quality of life.
Fitness and quality of life

The disappearance of activity from everyday living

We live in amodern world (industridised and automated society). When you
see around, jobsin industry, whether in a blue-collar or white-collar job,
machines now do most of the work. It’'s the age of computers and pushbutton
labour-saving devices.

A working week was once 60 hours - latter it decreased to 45 hours, then to 40
hours.
Lifestyle risk factors

If you could diminate the following Sx lifestyle risk factors, you would reduce
your chances of getting heart disease. On the hand, if you redly want a good
dose of heart disease, here' show to go about it. The factors are:

»  Physcd activity

= Highdress

= Smoking

=  Oveaweght

= Highlevdsof fats and cholesterol in the blood
» High blood pressure

How can you get the quantity of life that you deserve?

Most of you are likely to die of heart disease - which’swhat the statistics say.
Heart disease is caused by risk factors. By performing regular aerobic exercises
you diminate:

»  Physcd inactivity

=  Oveweight problems

= Highblood levels of fat and cholesterol
= High blood pressure
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In other words, agrobic exercise gives you the best chance of avoiding heart
disease.

Excuses for not exercising regularly

Excuse 1: ‘I do not havetime’

The aerobic formulais

20 minutes per session, 3 times per week.

Thisis one hour of aerobic activity each week. There are 168 hoursin aweek.
No one hasdl his or her hours booked up, especidly when you consder the
fact that by 15 years of age the average adolescent has watched 20 000 hours
of televison.

Lack of timeisno excuse. Which is moreimportant? An hour of activity
for your life or another hour of watching television.

Excuse 2: Who caresif | die of heart disease, anyway?

Apart from your family and friends, the taxpayers should care whether or not
you die of heart disease and since you will dl be taxpayers, you should care.

Excuse 3: ‘I am toolazy.’

Now you are getting to the truth of the matter. It's your life and how long your
life could be.

Seven ways to burn up an extra 2 000 calories a week.
Try one of these programs.

1. One-hour-wak (310 calories) five days aweek, one hour of tennis (430
caories).

2. Hdf-hour walk (155 calories) six days aweek; two hours of vigorous disco
dancing (800 cdories; haf-hour swim (300 cadories).

3. Runfive kilometres (300 calories); three days aweek; one-hour walk (310
caories); two hours heavy gardening (900 caories).

4. Run eight kilometres (500 calories); three days a week; two-hours walk
(620 caories).

5. One-hour cycling a 15 km/h (390 calories); five days a week.

6. Two hours horse riding at trot (430 caories); four hours of cricket (1 200
caories).

7. Haf-hour squash (830 calories); two days aweek; swim haf an hour (300
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Fitness and the quality of life

Y ou have just seen how aerobic fitnessis the key to avoiding heart disease and
having along life,

Now we will see how developing your fitness components will hep you livein
the fast lane without too many hiccups.

Exercise improves your qudity of life by:
=  Maximisng your physica apped.
= Bring out the best in your persondity.
= Keeping you safe and injury free.
= Protecting you againg chronic illness.
= Allowing you to fulfil your sporting potentid.
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General health benefits associated with regular physical

activity.

Major health benefits

Associated factors

Improved health and well-being

Feeling of better health

More energy available to perform daily tasks.
Increased ability to meet emergencies
Increased general vitality

Reduced mental and emotional
stress

Reduced tension

Ableto relax more

M ore adequate sleep and rest
More positive work attitude.

Improved personal appearance

Reduced body weight

Decreased body fat

Enhanced sdf concept and body images
Delay of ageing process

Decreased amount of food

More selective in type of food
Improved posture and appearance.

Decreased incidence of
degenerative disease and common
health complaints

L ess chance of heart attack

Greater chance of surviving a heart attack
Improved fat metabolism

Decreased levels of cholesterol
Decreased blood pressure.

Improved cardiovascular endurance

Increased muscul ature of the heart so it can
contract more forcibly

Decreased resting heart rate

Ability to perform more work before becoming
fatigued

Ability to recover faster following a strenuous
task

Less stress placed on heart during the
performance of a sub maximal task

Improved strength and muscul ar
endurance

Less chance of muscle or joint injuries
Reduction of low back pain problems
Increased muscle tone

Increase in flexibility

Decreased incidence of low back pain.
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& Activity 3. The fitness component test

1. For each of the following fitness tests, fill in your per sonal fitness profile in

the table below.

2. Usefigure 3to cdculate your rating for each result. Fll inthe rating in the
column next to the results. Make sure that you write month of your testing

above the resultg/rating column.

Fitness test

Fitness
component

Sit up

Sit and reach

Shuttle

50 metre sprint

Standing long jump

Push ups

Test 1 Speed sit ups

Purpose:

Thistest will give you an indication of the strength and endurance of your

abdomind muscles.

Equipment:

Stop watch, gym mat, and partner

Method:

1 Lieon the mat with your knees bent at 90 degrees, your fingers locked

behind your head and your partner holding your ankles

2 When your partner says‘Go’ sit up to the vertical position, then return
to the mat until your hands and back touch the mat.

Repeat the movement as many times as you can in 60 seconds.

4 Rules: Your partner counts. Your fingers must stay locked behind your

head. Your hands must touch the mat at the end of each sit up. You

may rest between sit-ups.

5 Score: Maximum number completed in 60 seconds.

Student Support Material
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Test 2 Sit and reach

Purpose:

Thistest will give you an indication of the flexibility of your lower back and
hamstrings.

Equipment: ¢ A one metre ruler and gym bench or box.

Method:

1

Place theruler parallel to the floor, with the 50 centimetre mark level
with the front edge of the bench.

St on the floor with your knees straight, soles against the bench and
feet either side of theruler.

Place one hand on top of the other, with your fingertips level and
dowly dlide your hands down the ruler asfar as possible. « Hold your
maximum distance for 3 seconds.

Rules: You must not bend your knees. You must hold for 3 seconds.
Score: Imagine that the 50 centimetre mark is zero. Any distance past
50 centimetre is positive - for example 57 cm= +7 cm. Any distance
less than 50 centimetre mark is negative - for example 35 cm= -15cm

Test 3 Shuttle run

Purpose: Thistest will give you an indication of your agility.

Equipment: « stop watch, « Two lines 10 metres apart.

Description:

1 Sartthistest lying in a push up position with your forehead on the
start line.

2 Onthesignal ‘Ready... Go’, jump to your feet and sprint to the
opposite line.

3 Touch the opposite line with your fingers and sprint back to touch the
start line.

4  Sorint back to touch the opposite line, and then finish by sprinting
acrossthe starting line.

5 Rule: Each line must be touched with your fingers, except as you

finish. Score: Timeto the nearest 0.1 of a second.
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Test 4 Standing long jump

Purpose: Thiswill give you an indication of the strength and power of your hip
and leg muscles.

Equipment: Take-off line, tape measure and partner.

Description:

1 With your toes behind the take off line and feet still, swing your arm
and jump forward as far as you can.

2 Land on both feet and keep moving forward
3 Your partner will mark where your heels landed.

Rule: Thereisno run up dlowed.

Score: Your maximum distance from take off line to hedls,
Test5 Push-ups.

Purpose:

Thistest will give you an indication of your upper body strength and muscular
endurance,

Equipment:
Standard 46 cm chair, Stopwatch and Marker.

Method:

1 Tofind theright position for your feet lie down face up, with the sole of
your feet in line with the front of the chair. A line will be marked at
your elbow level,

2 Sanding on thisline, reach forward and place both hands a shoulder -
width apart on the front edge of the chair.

3 Keeping your body straight all the time, lower yourself until your chest
touches the front edge of the chair. Raise yourself until your arms are
extended.

Do this as many push-ups as possible in 30 seconds.

Score: The maximum number of push-ups you can completein 30
seconds.
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Test 6 50 metre sprint.

Purpose: Thistest will give you an indication of your speed and anaerobic

capacity.

Equipment: Measured 50 metre track, stopwatch, and start and finish lines.

Description:

1 Follow the commands, ‘On your marks', ‘Set’ and ‘Go'.

2 Sprint the 50 metre as fast as possible.

3 Score: Thetimeit takesto cover the 50 metre.

Fitness Ratings

Study your fitness profile chart. Usethe
ratings table (Figure: 2.4) to rate each
result and complete your fitness profile
chart. If on any fitness component test
you scored an ok or worse, try to
incorporate into your lifestyle the
recommended exercise in order to
improve that fithess component.

RATINGS

E = Excellent, stay as you are.

OK = Room for improvement.

P = Problems; you need to improve.

R = Risky; you are likely to suffer injury.

Fitness test Male rating Female rating

E OK P R E OK P R

Sit ups (no.) 42+ 36-41 | 31-35 0-30 32+ 27-31 |21-26 | 200r
less

Sit and reach +10 or +4t0+49 | -1t0+3 | <-1 +70r +1to 0to-3 <-3
(no.) more
Shuttle run 10.6 or 11.3- 11.7 - 11.8 or 11.7 or 125- 13.1- 13.20r
(sec) faster 10.7 11.2 sower | faster 11.8 12.6 slower
50 metre sprint 7.30 7.61 - 8.06 - 8.10 or 8.18 or 8.64 - 9.1- 9.15or
(sec) 7.31 7.62 sower | faster 8.20 8.65 slower
Standing long 211+ 195 - 180 - <180 175+ 160 - 145 - <145
jump (cm) 210 194 174 159
Push ups 23o0r 19-22 16-18 150r 13 or 10-12 3-9 0-2
(no.)

Figure 3. Ratings Tablefor Male and Female
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3. Skill acquisition
In physicd education, skill acquistion involves the learning of motor control.
Therefore, in this section we are concerned with:

= motor control itsalf and

= how itislearned.

What isa motor kill? What isthe differ ence between a skilled
movement and an unskilled movement?

Skill involves certain criteria:

= Thetask involves sequences of movement that are reasonably complex
to theindividud performing them

= Theindividua must undertake a period of learning.

&~ Discussion

1 Compare the complexity of the action of standing up for a ten - month
- old baby and the same action for a normal healthy teenager.

2 Interms of the learning period, compare the actions of jumping out of
a widow to escape a fir and performing a long jump.

What is a skill?
Discuss definitions from “Knapp, Robb & Wedford’. Insmpleterms.
A sKill isthe lear ned ability to do something well and expertly.

Learning

ill acquigtion implies learning. Learning can be defined as ‘a more or less
permanent change in behaviour that isreflected in a changein
performance’.

There are three types of learning:
= Cognitivelearning
= Affectivelearning
= FEffectivelearning
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Learning of motor skills

Motor skills do not depend solely on physica ability, but so on an individud’s
ability to:

= think

» interpret the condition of hisor her environment

= select accordingly, the correct course of action.
Terms such as, perceptua motor skill, sensory motor skills and cognitive motor
skills are therefore commonly used.
Skill performance
ill performance involves:

= agoa (theaction is performed with a specific purpose in mind);

= acomplex sequence of activity;

= organisaion of time, gpace and muscular movement.

= Learning through practice.

SKill performance is also characterised by:
= The peaformer seeming to “have dl the time in the world”
»  The performer having smooth, perfectly timed movements
= The peformer doing “theright thing a theright time.”

Motor performance
What is the difference between motor performance and skill learning?

Motor performance isthe smple the action of alarge muscle group, an action
that may be temporary in nature. It isany change in behaviour that is not
permanent - for example, jumping over a pool of water on the road.

SKill lear ning is affected by factors thet influence efficient communication
between the sense, the brain and the muscles.

Factors affecting motor performance

Motor performance is influenced by:

1. Physiological factors. They include fitness, strength, endurance and
flexibility.
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2. Age: Thesefactorsinclude bodily growth and development and
deterioration, as aperson grows older. For example, aten-year-old can
jump three metres in along jump and when thirteen can jump four metres.
This improvement may be attributed to growth and not to an increase in the
required skill.

3. Requirement of the task: Physica requirements of atask may promote or
limit motor performance. They include:

= Limitsof the rules of the game;
=  Weather condition

= < Thededgn of modern equipment. - for example, the advantages and
disadvantages of an duminium bat and wooden bat in softball.

= < Condition of the equipment. - for example, agrip on acricket bdl or a
poorly inflated ball.

4. Motivation: The gregter the leve of mativation, the more likely it isthat
performance will be at itsbest. Although the same would be said for skill
learning, there are many examples of performers who excel on one occasion
because they are highly motivated, but cannot repest the performance.

Organisation of a skill

A sKill act may be seen as awhole plan that specifies the tempord and
sequentia properties of the totd movement. Thisis known as an executive
program or maotor program.

Subroutines

Motor programs are made up of anumber of related parts called subroutines.
When you have dready learned particular subroutines, it makesit much easier to
learn amotor program. For example, the high jumper involves such subroutines
as running, jumping and landing. The more subroutines that you learn in
childhood, the more resources you will have as an adolescent or adult to
perform motor programs.

Many individuas are prevented from performing particular skilled movements
because they do not have enough subroutines on which to draw.
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Example of subroutines

Motor performance Subroutines

Tennis serve = grip

=  Footwork

= backward swing

= forward swing

= follow through

= angle of racquet head
= watching the ball

= contact
Swimming backstroke = arm movement

= legkick

= breathing

= start

= turn

Co-ordination of subroutines

Although subroutines can quickly become automatic when practised in isolation,
al motor programs depend on the proper co-ordination of dl the subroutinesin
relation to each other. In other words, you cannot successtully perform an
executive program if you have not aready mastered any one of the necessary
subroutines

Example
Y ou cannot be a successful footbaler unless you can efficiently perform the
subroutine of running.

Relegating executive programs to subroutines.

As you become more skilful, you relegate motor programs to the subroutine
level. For ingance, holding a softball bat correctly is an executive program for
the beginner, but becomes an automatic subroutine to the experienced player.

&~ Discussion

Compare the way in which a five-year old child bounces a ball
compared with the bouncing action of a basketball player.
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When an executive program has been relegated to the subroutine levd:

= You can concentrate on the wider range of activity around you - for
example, abasketbdl player can take hisor her eyes off the ball and
pay datention to the actions of other players.

= You can atempt to increase the complexity of the motor program - for
example, when you have become reasonably proficient at hitting atable
tennis bal over the net, you can work on hitting it with topspin.

Correct sequence of subroutines

To perform amotor skill successfully, you need to perform al the subroutinesin
the correct sequence and with the correct timing. If you perform any of the
subroutines incorrectly, in the wrong order or with wrong timing, you affect the
whole movement.

Example

When performing adrive in basketbdl, you must know whet foot to use to assist
you to drive closer to the ring and backboard.

Pacing and anticipation

Skilled movement requires that dl the subroutines should be joined together
smoothly and with continuity. Thisiscdled temporal patterning. You can
recognise that a person is unskilled because he or she shows jerky or poorly
timed movements. Pacing and anticipation influence this continuity of movement.

Pacing

Pecing refers to how you time the whole movement. In some activities, you have
no control over pacing and must time your moves in relation to externd factors.

Examples

1. A basketbdl player times his or her moves in reation to the
movements of other players and the ball,

2. A gymnadt, however, can completely control the pace of his or her
movements.

Very skilled performers can control the pace of the opponents or oppaosition by
dowing down the game or speeding it up. A good example is the pacesetter in a
race.
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Anticipation

If you can anticipate what is going to happen next in agame, you have an added
advantage in terms of timing your movements.

Skill classification

There are saverd different ways of dassfying skill types:

Discrete, continuous and serial skills

A discrete skill isonewith adigtinct beginning and an end. Examplesinclude a
basebal|l throw, afootball kick and switching on alight.

Continuous skills. When amotor skill has no digtinct beginning or end, it is
said to be continuous. Examplesinclude driving acar, running or basketbal
dribbling - al activities that can continue for an unspecified time.

Serial skillsare those that string together severa discrete tasksto forman
gpparently continuous performance. They include a number of digtinct eements,
the order of which isvery important.

Examplesincdude
= Sarting acar; sequence of ignitionclutch-accelerator.
= Playing atennis stroke on arun.

= A complete footbal move: sequence of mark, run, and handball.

Fine and gross motor skill

Thisisacommon type of classfication thet is basad on the amount of movement
and force required to perform a skill:

What is a gross motor skill? It isaskill that involves large parts of the body or
the movement of the whole body - for example, a somersaullt, or kicking aball.

What is a fine motor skill? Itisaskill that involves the movement of smal
muscle groups - for example, writing or painting. They are generdly not
included in the field of physical education.

A problem with this classfication is that some skills undoubtedly employ both
large and small muscle groups.

For example:

= Baancing on abeam with one foot requires the strength of the muscles
of the whole body as well as the fine adjustments of the foot and ankle
muscles.

= Bowling acricket ball employs great force from the whole body but
requires skilful manipulation of the fingers.

44



Module H4: Human Movement

Open and closed skills

This classfication, suggested by Poulton (1957) and Knapp (1964),
distinguishes between open skills and closed skills. 1t is based on the extent to
which a performer needs to adjust to the environment.

Open sKills are externally paced - the timing of them depends on factors
externd to the performer.

For example:

=  Theskill of fidding acricket bal varies according to the soeed and
height of the ball, the positions of fellow field persons and whether the
bats-men or women are running.

= Thetiming of afootball tackle depends on the opponent’s speed and
direction and hisor her ability to change ether or both.

Closed skillsare internally paced - performer isin full control of the timing of
the movements. Examples include the handstand and the golf swing.

Skills for unpredictable environments
Skills performed in an unpredictable environment are open skills.
Examplesinclude:

= Team games are played in an ever-changing environment that makes it
difficult for a performer to predict what will happen next.

» Theskills needed for saling in rough westher.
At every ingant the motor activity must be regulated by and gppropriate to
externd gtuation (Whiting).
Skillsfor predictable environment

Sills formed in predictable environments are closed skills. Insuch an
environment, the performer can go through a prelearned motor program without
having to consder environmenta changes. - for example, diving, archery or the
shot put. ‘ Conformity to a prescribed standard sequence of motor actsisal

important’ (Whiting)

Closed skills Open skills

=  Predominantly habitual =  Predominantly perceptual

=  Performer controls pacing =  External environment controls pacing.
=  Stableor fixed environment (spaceand | = Changing environment.

time)

=  Stereotyped movement patterns = Movement patterns must be adapted.
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The main congderation for learning skills under these dlassficationsis that
closed skills can be learned more easly because it is Smply a matter of
meagtering, through practice, a specific movement pattern and repesting it.
Open sKkills, however, are not so easy to master, because they arerardly
repested exactly and their performance depends on the circumstances of the
time.

Therefore, abeginner will learn the kill of kicking abal more quickly if he or

shelearnsit asaclosed skill. Once the closed skill has been mastered, the
player can learn to adapt it to an open environment.

Sometimes the same skill can be open or closed, depending on the
circumstances,
Phases of skill learning

According to Fitts and Posner, there are three main phases through which an
individud progressesin learning a skill:

= Cognitive phase (plan formation)
=  Associdtive phase (practice)

= Autonomous phase (automatic execution)

Phase 1. Cognitive phase

During this phase, the individua learns what isto be done. In other words, you
find out what is expected in order to perform askill. During this phase, you
must identify the subroutines involved and their correct sequence. Y ou need to
see and experience the fed of the movement required.

The exploratory nature of cognitive phase leadsto alarge number of errors
and agreat ded of very specific feedback is needed in order to recognise and
correct these errors.

The best way to achieve phase 1 is through demonstration. Y ou or the coach
can show what is required, either by carrying out the actions persondly, asking
another person to show what is required, or by showing videos or films.

On the other hand, you could achieve this phase by reading information or
ligtening to a description of the skill. Phase 1 is usudly completed in a short
time.

Phase 2. Associative stage

After you, as the learner, have received and understood information about what
isrequired in performing agiven sill, you must practise in order to become
familiar with the sequence of subroutines and the timing required.
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The amount of practice needed, will depend on the complexity of the activity,
your ahilities and past experience and how ambitious you are.

Demondtrations and coaching can be very useful for correcting errors during
phase 2. Asyou refine your skills, you meke fewer and smaller errors and your
ability to recognise errors and make the necessary adjustments improves.

Phase 2 usudly takes place over along period of time. Some performers
remain within the associative stage for many years and never reach the
autonomous stage.

Phase 3. Autonomous stage

During the autonomous stage, the skill becomes much easier to accomplish and
your level of anxiety isreduced. Practice has enabled you to reach a stage
where you can organise the required movements into the correct sequence and
time your movements without thinking. The skill can be relegated to alower
leve, leaving the centra nervous system to ded with skills that have not yet
reached Phase 3.

Having reached the autonomous stage:

= Thetempord and sequentid patterning of subroutine becomes
automatic.

= Thelikeihood of being digtracted by interference from the environment
IS reduced.

= Lesscognitive control is required.
» Your speed and efficiency isincreased.

Once having reached this stage, you can concertrate on more detailed aspects
of the kill. For example:

=  When playing tennis, if you have magtered the forehand drive you can
work on placing your shot.

= Once you have perfected your shooting at basketbdl, you can work on
ways of evading opponentsin order to get into a better shooting
position.
Note: In order to maintain askill a Phase 3 leve, you must bring Phase 2

repeatedly into operation and it might even be necessary to go back to Phase 1
to check that you are performing a skill correctly.
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F Activity 4. Tennis ball throw and bounce

Hypothesis: Learning can be distinguished from performance.

Apparatus: Tennis ball, target

Procedure:

1

Sand facing a target on a wall. Hold a tennis ball in your non-
dominant hand. Between you and the target is a restraining line on the
ground.

2 Bouncethe ball on your side of the restraining line so that it hits the
target.

3 Youdon't score any pointsif the ball lands on the floor between the line
and the target.

4 Do not practice before the commencement of the task.

5 Follow the sequence of 10 test trials - 20 practice trials-10 test trials.

6 Record all resultsin the table on the next page.

Results:

1 Add up each columnin your resultstable. Find the average scorein
each column.

2 Plot the averages on the graph.

Conclusion:

1 Haslearning occurred?

2 Why, or why not?

48



Module H4: Human Movement

Results Table

Subject Trial A Trial B
1123 1|4 9 [ 10 112 4 15 718 10
1
2
3
4
5
6
7
8
Average
per trial
Trials
0 10 O 10
Trial A Trial B
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