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. ABSTRACT - i

e e

. ) :
The effects of the practice, inclusion and reciprocal tectni-

. g . . ’
" ques of instruction were determined on the acquisition and reten=

tion of dribbling and shooting skills in hockey. -
Three groups with 30 boys in each were randomly selected
from Form I of a Boys' Secondary School in the Somolu Local Govern-

ment Area of Lagos State and randomly assigned to the treatment !

groups. Each treatment group received two LC minutes instriction '.
and %raining per week for four weeks, Usiﬁg a hopkey dribbling
g8kill test developedéby the investigator, data were collected fromi
the hoys prior to the éraining,.immediately after four weeks of |
training and aéter four weeks of no practice.

~ The boys 'then received instruction and iraining on hockey
shooting under the seme treatment conditions for two L4O-min.
rer week and for'f;ﬁr'ﬁeeks. The boys were meésured prior to the
training, immediziely after the traiﬁing and after four weeks of
no practice with a hockey shooting test developed by the investi-

ey~ .
T

gatox. ‘
Analysis of Variance (AﬁOVA) was used to determine whether
there was any significant difference among the groﬁps prior to,
immediately after the iraining and after four weeks of no practice.
Analysis of covariance (ﬁNCOVA) was also used to determine whether
the three techniques differ in eftect on the post-test and final
test scores. The i-test was employed to determine whether there
was any significant improvement in each group after treatment and

if there was any significant difference between the post-test and

final test scores.
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The resuli of the study seemed to show that {a) the three
techniques of instruction were equally appropriate for learning
dribbling and shooting in hockey, (b) the practice technique was
gsuperior to’the reciprocal technique in the acquisition of
sﬁooting skill, but théré was no significent difference between
the reciprocal and the inclusion techniques, (c) the three
techniques of instruction had no significant effect on the
retention of dribbling skill in hockey, and (d) after a reten-
tion interval of four weeks, boys taught shooting with the
reciprocal and inclusion techniques suffered loss of proficiency
but those taught with the practice technique maintained the
learned skill, |

The study conciuded that the three technigues of instruc-
tion were effective in facilitating learning of dribbling and
shooting in ﬁockey and that retention interval negatively

affected motor skill acquisition. .
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" CHAPTER 1 !
- IHE PROPLRM : 1

Introduction { b

Acquisition of motor skills, one of the goals of physical
education, is the connecting liﬁk between psychology and physical
education. Psychology i; a science that studies the individual,
his behaviouri‘his ways of reacting to stimuli and how he leamms. :
Since physical education ie interested in teaching motor skills,
the science of paychology is therefore, importanf in the teaching
of physical education activities. : |

The developments of research on acquisition of motor skills .

in physical education have been closely associated with those in

peychology (Irion 1966}, The publication in 1926, of a book,

Toe Psychology of Coaching, by C. K. Griffith, & Professor of

educational peychology, was oné of the early connections between
psychology and physical education (Robb 1972).
By the 1940s, motor behaviour research had begun to grow

rapidly., New theories of learning were propounded. A notazble '
example was on motivation and reinforcement, In his book, !
i

Principles of Behaviour, Hull {1943) put forward a model in wvhich

motivation i.e. the driving force was provided by stimulation
arising from internal need and in which reinforcement was equated E
with drive reduction. This model has exercised considerable ;
influence over learning research since that time., During the late
19h03‘and‘ear1y 1950;,‘3 nﬁmber of experimental psychologists .
tested some of the predictions from Hull's theory. Data provided i
; by these psychologists tell the practitioners of motor ekills a .
{'great deal about the way practice sessions should be structuied. !

P
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Another individual who effectively related the study %f human

: |
performance to the concern of physical educators was John D, Lawther.
. )

In 1951 he publishéd his book,.Esyéhology of Coaching. Thié book
amalgamated principles of several academic disciplines with:data
empirically derived?from coaching and other high level 1ear%ing
situations. k

Several theories of learning have beén presented durin% the
course of educationdl history. Three of such theorieé that ?ave
affected physical education are: !

1. ' trial-and-error theory; i

2. aésociation theory and !

3. cognitive theory. l

The trial-and-error theory postulates that skills are m?sterea
only after a period of practice, during which time a path is ?ade
on the nervous sys&eﬁ. This results in proper muscle'stimula%ion
and éction. When a beginnef learns a skill he has uncoordinated

.

awkward mo%ements. Later if-he practices consistently, he pe%forms
the skill with a much higher degree of smoothness and with a“iittle
expendi ture of energy. This means that through practicde a peﬁson
gradvally cuts down on the errors, and this results in a betiter
performance. _ [

The association theory maintains that people behave in;rLsponse
to the force to which ihey'are exposed, That is, learning is the
formation and strengthéning of bonds between a given stimulus gnd

its response. According to the theory, each set of stimuli haﬁ its

own set of response and the job of the educator is to provide

<

opportunities for the association of the stimﬁli znd responses.|

The teacher makes sure that the student learns fhe ‘'correct forfl'

|
|

|
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. ]
at the initial stage of learning the skill though this may not be

L]

accompanied by understanding. - |

The cognitive theory otherwise known as the field theory
: {
stresses that one learns best by gresping the whole concepps. It
' i

holds that learning takes place through insight, that is, suddenly

'seeing' how to do something. The individual performs the |whole

act and does it until he gains an insight into the situation. It

is the role of the teacher to help the student structure peoblem in
order to gain insight or perceive the solution. From the three
theories it can be seen that a person must practise‘before he can
learn a skill, ir this is so the question which the physicgl educa~
tor may ask is "what is the best teaching strategy which wi}l make

the student acquire motor skill?" In recent fears, ettempts to

answer the question have led to studies which began to fOCUb on the

relationship between the teacher and the 1earner for example,

Flanders (1961), Shavelson and Dempse{ {1976) and Doyle (1918)-
These attempts also led to researches with concrete mgaolerﬁor
the art of teaching. .

One of such models, - 'The Spectrum of Teaching Styles‘,jhas been
proposed by Mosston (1981). The Spectrun is é theoretical construct
and an operational design of alternative teaching styvles. E?ch
style has 2 specific structure which delineates the roles of. the

teacher and the learner and identifies the objectives that can be
i

achieved when that style is operated,

A style of teaching is defined as the decisions that are made
I

by the teacher and those made by the learmer in 2 given eplsode.

*

The Xind of decisions made by the teacher and the learner determines

]

the process. Therefore, the Spectrum offers the teachers an Frrey

1
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L
of options in teaching behaviour which enables them to reach more l

learners and meet more objectives. ,
1 4

The Spectrum identifies the implication of each style to groth

and the development of the learner in the physical, emotional, social

and cognitive domains. The important point-iéré is that what the
teacher says and does has ah intrinsic and direct ielationship to
leamning behaviour. All the styles are derived from the same
decision—ﬁaking schema. The schema is organised in three sets that |
represent the sequence of decision in any {eaching/learning transac-
tions.
These are:

1. Pre-Impact or Planning Decision. This includes ihe

decision that must be made prior to the face~to-face

contact between the teacher and the learmer.

2. Impact or Execution Decision. This includes the decisions

" that must be made during t?e pefformance-of tﬁe task.
3. Post~Impact or Assessment ﬁecision. This includes the
decision.that must be made concerning the evaluation of
the performance and feedback to the learner.
The Mosston's Spectrum of Teaching Style consisis of eight

styles. These are:

1. The Command Style~ This is characterised by the teachebr

making all the decisions in the planning set, the execution set and

the assessment set. The learner only obeys and performs the task to

! ‘
the command of the teacher. All the decisions about locéfion, |

posture, starting time, pace and rhythm, stopping time, duration oj

the task and interval are made by the teacher.

|

2. The Practice Style= In this style, the teacher designs

~e
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specific tesks, which provide many practice trials in the gkill to

.'.bé learnt. The learners make nine decisions, viz: posture, locatiﬁn,

|
order of task, starting time, pace and rhythm, stopping time, '

interval, attire and appearance and initiating guestion for clarif%—
cation, which affect the conditions under which they perform the
task. These decisions help to individualise the learning conditions
without affecting the quality or quantity of the performance itselfr
During the time the learners are practising, the teacher's role isj
to make post-impact decision about the learner's performence and
offer feedback to the learner.

1

3. The Reciprocal Style~ This is structurally similar to
t
the Practice Style, but the post-impact is offered after every
practice trial by a peer. After the tezcher's explaﬁation of the |

task, the leairners form pairs and as one partner ﬁerforms the task,

the other offers feedback based on the criteria_supplied by the

teacher. The observer carefully watches the performance of the
. *

partner, compares the performance to very specific criteria provided

by the teacher, draws conclusion about the quality of what was

observed and communicates-this information, in helpful weys, tc the

partner doing the task. The learners then switch réles. The doer 5
becomes the observer and the observer becomes the doer and performsi
the assigned task, Tpe fole of the teacher is to:

(a) make the pre-impact decisions,

(b) deliver the task and the criteria to the learner,

{c) observe the performance of both the doer and the

. observer, and
td) 5 be available to the observer.

L. -‘The Self-Check Style. In this style, each learner l

1
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|
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6 |

performs the task 25 in the Prectice Style and then makes the post

impact decisions for himself or herself. \

5. The Inclusion Style. This style makes the teacher }

provide as many alternative levels of the same task in order to

allow each Yearner work at the level most suitable to him or her.

!
The learner, in the impect set, makes the decisions which includel
the decision about the 'entry point' into the subject matter by 1

selecting the level of tash performence. In the post-impact set, ‘

I
the lecrner makes azseessment decisions about his/her performance a

and

the decisiop aboui further placement in the zvailable level.

The role of the teacher is to offer the learner feedback about how !

he/ehe is deing in self-nsseszment. l

6. The Guiced Discovery Style. In this style, the teacher

males the decisions in the pre-impact set. In the impact sei, some

subject matter decisions are shifted to the learner.

!
1
[
The learner t
is engaged in a series of discoveriesa the learner actually mekes \

decisions about the part of the subject matter within the topic

about which the teacher made the decision in the pre-impact. Tre |
teacher is 2lso invelved “in 'the impact set by asking seguence of ;

— ' . |
questions. In the post impact set, the teacher verifies the response

to each question. At times the learner can verify the response for 1

himself or herself.

1

1

1

Te The divergent Style— In the pre-impact sei, for this
siyle, the teacher decides cn the subject matier. That is, he

| o
designs the problems., In the impact set, the learner makes decisions

about the respenses, about the solutions that are applicatle to the \

. o
problem. He discovers the alternative answers that solve the Problems.,

In the post-impact set, the learner engages in-making 'evaluation!'
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| \

decisions about the discovered soclutions, the learner can verify\the

|
solution himself. In some cases, however, the teacher can verifya
the solution,

8.

i

\

1

. i

Going Beyond- In this style, the learner, in the pre-
impact, discovers and designs the probl em.

}
|
1
7 |
In the impact, the rold
of the teacher is supportive.

i
That is, he listens, watches and H
asks questions for clarification and alerts the lezrner about the \
|
decisions that are omitted. In the post-impact, the learner evaluat%s
the activities done in the impact set.

|

The role of the ieacher, 1

again, is supportive. He listens to the learner and watches his
solutions.

If there are discrepancies in the solution, it is his

b

1

\

|

|

1

role to ask questions for clarification. These questions enable K
the learner identify the discrepancies.

In this investigation, the Practice Style, the Reciprocal

Style and the Inclusion Style were chosen for the foliowing reasonss
1.

- they are,’ particularly the Practice Style, the most
*

!

i

1

}

i

'

\

1

\

\

|

- ‘a
popular instructional technique in use in Nigeria by most '
\

practitioners in the.field, |
. ) \

and 2, they form a sub-set of the Spectrum. Comparing their !
4

effectiveness should, therefore, provide a useful \
\

1

i

]

\

i

4

H

1

1

\

1

1

1

1

\

|

information as to their specific applicationms.
Bistement of the Problenm

Physical educators, as teachers, are confronted daily with the

problem of utilising efficient technique in teaching sports skills.

In recent years, studies heve been conducted to find answers to the

1

question, "Which is the best techhique for teaching motor skills?"

Such étudieg in the Unitea Stakes of America and Britain began to:
1‘

™

focus on the relationship between the teacher and the
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i
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\
learner, e.g. Flanders (1961), \
i
and 2, offer models for teaching with more concrete procedures
i !
for the art of teaching, e.g. Hyman (1974), Gentile
(1972), “hitting (1972) and Mosston {1966 and 1961}
. !
In an attempt to answer the question miven above~it was the
|
purpose of this study to compare the relative effectiveness of ithree

l
of the Mosston's Spectrum of TPeaching Stvles, viz: Practice

St%le,
Reciprocal Siyle ané Inclusion Style on the acguisition of the |
skills of dribdbling and shooting in the game of hockey. R
Specifically, the study =zimed at determining:
i.

,

l
whether, afvPr receiving instruction in dribbling and\

shoot;ng in the geme of hockey through any of the tbreo

|
of

i
techniques, there would be improvement in the perform
the hockey e

_hépces
gkills by the boys, ‘ \
2. which of the three techniques was mo superior for \
teaching either dribbligg or shooting in hockey, x
and 3, winich of the three techniques would allow for best \
’EtEthOﬂd;’ the acguired skills after a period of no |
practice., - . \
Hypoiheses : \
|
This study sets out to investigate the probable effect of the \
1
Practice, the sieciprocal and the Inclusion technigues of instruction K
on the.acquisition and retentgon of dribbling and shooting in hockey x
!
by Junior Seccndary School boys. l
In order to do tﬁis the following hypotheses were postulated
Tor testing;.

General Bvpotheses

-
e

1
I
|l
re will be no statistical significant difference

among the effects of the three techniques of instruction on
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#

acquisition of hockey skills.

2.

among

retention of hocle

Specific B

he effects of the three techniques of instruction on

5kills,.

Hypotheses

I

ne statist

scores of hoy

2.
ne suatistical =ign
, .

scores of beovs on

2
r

1
4
among the final tezt mean scores of hoys on the hockey dribu £ 1
!
A

test alter a four-week of no practice.

"

icrl simific

8 on the hockey dridbling test.

The three

ant difference azong the pos

tecimigues of in

he hockey shooting test.

There will be no ststistic

i
\
|

\
There will be no statistical significant differcnte
%

\
m
m
i
i
i
\
\
1
\
\

Tha three technigues of instruction will produce

i~test mean \

\
!
i
\

truction will Droiuge

ificent difference zmong the post-tesi mean

;
\
4
4
1
i

\

. .. . \
simificant difference

among the final test mean scores of boys on the hockey shooting
- .

test after a2 four-week of no practice.

Significance of the Study

The inclusion of physicael education as cne of ihe core subject

in tne Junior Secondary School curricul
1 physical education by the Hirerian ¥ational Pclicyr on

The significance of this study, on the basis of %his recognition,

cannct be over-emphasiszed
Thi

studies that a partic

to practitioners of motor ski

S

his study hepes to test the validiiy o

11s @

um r

ecofmises the imporiance

T

ucetion.

Fal
1

the claims in earli

3
ular teaching techni

]
hnigue is superior to others.

- It is hoped that findings frem the study will be invaluable

nd megke them more efficient =z

i
|

!
. 1
. There will be no stetistical eignificant differernce
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teachers and coaches.

Delimitations

The eiudy was delimited to:

(1)

ninety (90) Porm I hoys of a Secondary School in the

Somolu Local Government of Lagos.
(11)  two 4O ninutes of instructions and practices per week
(iii) data collected before the beginning of the treatment
(pre-test scores)}, those collected imzediately after the

treatment (post-test scores), and those collected zfier

four weeks of no practice (finzl-test scores).

Limitations
LilMiwations

(i)  The number of subjects used could be z limitation to the

generalisetion of the fest data.
(i1) The tests were conducted or zdminisieved under practice
conditions. That is, there were no 0ppgﬁents in the case
of dribbling and no goal-keeper in the case of shooting.
(i11) The investigetor had no contrel over the motivities of

the boys prior to the training and during the testing
periocds.
(iv) Time limitation did not permit the investigator to
conduct th% study in Forms II & III.
i .

-

[

1

for four weeks for each of the skills under investigetion.

|
l
l
)
|
|
l
|
l
)
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Definition of Terme

Dribbling: -- Moving the ball from one place to the other with

the hockey stick while maintaining constant

contfbl of the ball,

Feedback: -- Information received by a learner from his

performance either through an iriternal or externzl.
agent which permits him to profit from his

, experience.

: _ﬁg

i Final-test Scores: — Data collected from the subjects after

a four-week of no practice. That is, data

collected after the retention interval.
!

Form: - A cia§s in a Secondary School.
Impact: ;_ .‘The period the subject executes a given task.
Inclusion Style: -— An instructional technique which has a number
of levels for learning a skill and allows the
learner to work at the level most suitable for
him.
A~ Motor Skills: — Physical activities which involve the use of
_1é§ lar i le 411 sportis skills are
ge muscle groups. P
motor skills.
Post-test: — Data collected from the subjects immediately
; . after the treatment period.
Practice Style: —— An instructional technigue which allows

many practice trials in the skill to be learnt.




&,

-

12

Reciprocal Style: — An instructional technique in which

Retention Interval:

Retention Lose:

Spectrumn:

Traditional Style:

learnere form pairs, One performs, the
other cbserves and gives feedback to
the performer. They switch"réles, i.e.
the performer becomes the performer.

~— A period during which an individual is
nor allowed to practise the skill.

— This i8 got when the score after the
retention interval is less than’ the
score before it.

—-= & framework consisting of 2 number of

interconnected instructional techniques.

~— An instructional technique in which

the learner only obéys and performs

the task to the command of the teacher

or instructor.
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CHAPTER IX

REVIEW OF LITZRATURE

Introduction

For the purpose of this study, motor skill activities
include walking, rumning, swirmming, riding a bicyele, driving =
car and playing ganeé etc. These are activiiies used in physical
education, sports and recreation. Wells (1960) has classified
notor activities which man is called upon vo perform throughout

life into:

¥ I Skills of meintzining and regaining eguilidrim.
II Skills of moving one's own tody -
A, On land or cther solid surface:
Ts  arm, leg and trunk movements.
2. Locomoticn. .
« 3+ Potary movemenis of the body as a whole.
B. In water: *
1. Swimming. .
7 -- 2. Acquatic stunts. :
’ 3s ZBeating.
N _
%+ c. In the air:

1. Diving
2. Trampeline and tumbling activities.

R In Suspension:

1. Swinging activities on trspeze, flying rings

etc. Iy

2. iland traveling on iraveling rings, horizontal

ladder etec.

IiT Skills of receiving impetus: ¢

own body: ) H

i

dv
e
=
hy

1. Landing from jumps and falls.

B. Cf external objects:

1. Catching 2nd@ trapping.

|
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!
2. Receiving with an implement. \
3. Receiving and spotting in stunts and apparatus events,
IV Skills of giving impetis to external objects: \\
: - !
A.- Pushing, pulling, thrusting, lifting. i
B. Throwing with hand or implement.
‘C. Striking, hitting, kicking etc.
v

The selection aﬁd classification of skills related to preven

The maintenance of eguilibrium,
The range of motion.

The intensity and duration of muscular exercise.
D.

l
i
The transmission of weight through the body segment)
and weight bearing joints.

\

\

i

|

tion of injury: E
1

\

i
E. The reception of one's own weight. 1
F. The 1ifting and carrying of heavy objects. \
G. i

The impact of external forces. {p.336)
!

The ability to perform successfully in any of the activities men-

tioned above is contingent upon the acquisition of numerous motor

skills. One question which logically arises, is, "How are motor

skills acquired?"

Attempts to answer this quesfiog had been a concern of

psychology since its birth as a scientific discipline. Scientific

investigations into-motor skill acquisition have 1argéiy been con-

ducted by experimental psychologists. Pnysical educators have now

joined the search for the answer. Irion (1966) identified three

periods in the history of research on the acquisition of skills.
These were:

(1) 1890 - 1927 - a period of definition,
(2). 1927 - 1945 ~ a period of experimental work and the
: emergence of \several theoretical formulations,
and  (3)

1945 - date ~ a period of exploration of research and
publication. )

+

L

It is the purpose of this chapier to fresent a literature

review of some of the researches and publications.
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Examples are shocting in basketball, target shooting, putting in

15

Categories of Motor Skills

Motor skill inéestigat?rs have used different criteria to

1
|
categorize skills, Jensen and Fisher (1979), for example, heve g
divided skills into, (1) accuraéy skills, (2) power skills, and (3%
manueverability skills.“ | | E
Accuracy skills do not invelve fast or vigorous movements, but

require concentration and much practice of fine muscle coordination.

golf and bowling etc. Under competitive conditions, some accuracy
skills are performed at high speed. Slowing down the performance

during practice aids in analysing the mechanics of the skill and

|
J
improving movement patterns, For best results, however, accuracy
skill should be practised extensively at the speed and intensity as

they will be.pe#formed in competition. !

Accuracy‘bkills are both dependent on neuromuscular coordina-

_ . , j
tion and judgement of speed, distance and time. For example, in ;
* i

shooting a basketball, the player must correctly judge his distance

from the baskety:then-be able to put the ball where he judges it© |
should go. - If a hélf-line player, in hockey, passes to an inside

forward running into the shooting circle, he must judge the speed o%
the inside forward. When the inside forward gets the ball he must [

correctly judge his distaznce from the goal and put the ball where;h?

~

judges it should go.
{

Putting the shot, long jumping, sprint swimiing and sprint
: |

rumning are examples of power skills. They are performed with great

speed and force (power). In developing power skills, the emphasis is

. ) ; .
on neuromuscular coordinations which result in fast ané forceful '

movements. Some skills cembine accuracy and power e.gzlbowling in ¢

|
|
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cricket, pitching in base ball, batting in cricket and baseball and
boxing.

Maneuverability skills include gymnastic performances, court
games like lawn tennis, badminton, sgquash, basketball ete. and field
games like hockey and soccer. In developing these skills, the

emphasis is on agility (quick change of direction and body). The
skills require the mobility of the required joints.
Magill (1980} categorizes skills into:

1.
T

h‘_’fhg

Fine motor skills=

These skills reguire the contraction
of the small muscles of the body.

Examples are typing, writing,
drawing and playing the piano.

The skills involve hand-eye-coordina-
tion.

2. Gross motor skills= These involve the contraction of the

large muscles of the body. Examples are soccer skills, hockey skills
and most sports skilils,

3..

Discrete skills- A discrete skill requires a single
R

—

exertion e.g. shooting, throwing the javelin or throwing a ball.

L. 4 Serial-skill- It is a combination of independent
i Giscrete movements, e.g. Jumping, dribbling, roll and bzlance.
%ﬁ 5
an end,

Continuous Skills— They have a distinct beginning and

A continuous skill may be a sequence of movements containing
many repetitions of the same discrete skill; Examples are: swimming
= and running.

6. Open-loop skills .

These are skills in which feedback

carmot be used to modify an action during the actual performance but

W

7.

~can be used to improve performance at the next attempt.

Close~loop skills_ These are skills in which feadback

infermation can be used to adjust an action during the performance
itself.

e e

b e
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8.

t

changing environment. Examples are team sports and racket sports.

Whiting (1973) termed this category as externally-paced skills.

9.

Open skills - These are skills which take place under

Closed skills. These ekills take place in environments|

!
f

!
!
!

!
which are predictable and relétively unchanging. Examples are cart2

wheel, head-stand, putting the shot, basketball free throw.

Wnitting (1973) styled them self-paced skills.

Fitt (1965) used the criteria of the degree of difficulty and

the processes involved in categorizing skills.

levels of difficulty and labelled them Levels I, II and IIX

according to the degree of difficulty with Level III as the most

difficult.

+

Level I are skills in which the performer -and the object are

stationary prior to the initiation of the action.

golfer addressing a golf ball.

Level IT are skills in which either the performer or the object

. "
is moving.

Examples are a cricketer batting a ball, and a wicker

keeper catching a ball,

Level III= In this level both the performer and the external

objects are moving before the particular sequence bhegins e.g. 4

tennis player moving to return a forehand drive; a hockey player

running to stop a passed ball,
Vanek and Cratty (1970) divided sports skills into five
categories:

1. Sporting Activities RequiringiHand—eye doordination_

These activities reguire that the performers have the ability to

respond visually 1o cues from the target. Examples are archery and
shooting in hockey.

»

~e

He identified three

" An example is a

l
!
|

1
1
i
!
I
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skills require quick explosive mobilization of energy e.g. shot-
v
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]

|

, 1

\

Sporting Activ1t1es Requiring Total Body Coordination 4
\

These are skille which require the performer to move aestheticzll
s :
through space.

y
Examples are diving, and gymnastics,

In this type
of activities, the ability to balance and be aware of the location

of the body in space are vital for success.

3.

\
Sporting Activities Reguiring Total Mobilization on
Body Energy.

These are skills which require physical power and
endurance,

L
Examples are running, swimming, rowing. Some of such

-

. \
putting, sprinting, high Jumping etc,
L

Sporting Activities in which Injury or Death are
Irminent = These activities call

ior sound judgement and quick
reaction time, i
discipline,

5

|
|
{ney 1nvolve speed and demand good control and self 1
|
Examples are racing car driving and parachute Junping.
Sporting Activities Requiring the Anticipétlon of Move- !
ments of other people — The activities call for the ability to

predict and anticipate the movement of other players. All team

sports are examples of this category.

The Value of Skill Gategorization

Putting skills into categories enables the teadher to specify
to the learner what a particular skill calls for.

From the category,
the physical education teacher will have an understanding of the

complex factors involved in various skills and would,-therefore, be

'
able to develop better instructional technique after reasonabile

effective and logical anéiysis of the skill,

Organisational Fbatures of Motor Skill Acquisition

Motor skill acqulsltlon has three organlsatlonal characteristics.

These are hierarchical organisation, spa,lal organlsatlon and
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temporary organisation.

T

Hierarchical Organisation— This concept implies that it is

possible to group phenomena into categories and that it is also

possible to specify a restrictive relationship of order or .sequence

between categories.

Fitt and Posner (1967) suggest that hierarchical organisation

of skill acquisition is the working of electronic computers. The

operations of the computer is governed by an executive programe or
* subroutines,

The executive programme regulates the execution of the
;E%? execution of the subrowutines.

The subroutines of the programme are

fixed sequences which are units of the whole programme which may be
repetitions until a given point is reached or until stopped by the

overall programme, This concept may be illustrated with scoring in
hockey.

The executive programme is scoring a goal while the various

movement of the légs, the movements of the trunk, the'shoulders,

elbows and wrists are the subroutines, Skill acquisition consists
. *

of reorganising and repatterning of subrouwtines acquired through

Previous experience and, practice and using them in the new task. :

-
at

Miller, Galanter and Pribram (1960) support the notion of

¢

hierarchy of habits but use the term "Plan". According to them a
ﬂPlan t

is "the process through which the organisation controls the
order in which a sequence of operation is performed." They assert
that in a skillful performance plans were originally voluntary but

have become relatively inflexible and automatic through overlearning.

Spatial Organisation _ This concept affirms that effective

movement patterns are serial, that is, the 'subroutines' of the

@;\ -

skill are arranged in consecutive ordéi. In hockey shootihg, for

example, the muscles of the leg, the trunk and those of the sho#lders
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and arms have to move in a prescribed sequence otherwise an awkward

movement pattern will resulta

Temporal O:ganisation,; This implies that there is a smoothmess

or "dovetailing" in connecting successive subroutines. It does not

mean the speed at which a movement is performed or the total time
taken for the whole movement.

Temporal organisation is affected by
pacing which may either be self-paced or externally-peced. In a

self-paced task, the performer determines the rate of incoming
information e.g. gymmastic aﬁtivities, golf and archery. Externally-

-paced tasks are those in which external fagtors control the movement
to a large extent. Ex;mples are all court and field games. The

principle of pacing is employed in team sports where a team seeks to
force the opponents to play at its pece.

Another factor that affects temporal ofganisation is anticipa~-
tion. There are two types of anticipation as opined by Poulton

(1952, 1957). These are Receptor anticipation and Perceptual antici-
pation.

.

Receptor anticipation involves external information received

by the performer from his immediate environment which helps him to.
progracme his response.

For example, 2 hockey player who sees that
a dribbler wants fo go in a direction receives a visual receptor

information and this aids him to adjust his next movement.

*Perceptual anticipation involves information from internal
sources and relies on past memory and experience.

Information recei-
ved by an opponent from watching 2 videotape of a team at play will

aid in'anticipating possible moves that the team can make when it
meets the opponent in future.



continuous process and that the phases are-not marked by distinct
boundaries.
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Characteristics of a Skillful Motor Performance:

A skillful motor performance, when compared to its inexpert
T
counterpart, is characterised by an appearance of ease, of smoothness

of movement, of confidence and the comparative absence of hesitation.

I;_ffequently gives the impression of being unhuried, while the
actual pace of activity may, of course, be quite high. It is also
characierised by an énticipation of variations in the stimulus situa-
tion before thej arrive and an ability to cope with these a2nd other
possible disturbanqes without destroying the performance. This is
perhaps the most striking feature of high level‘proficiency - it
involves being ready for a whole veriety of events that may oceur,
when they occur - and these events include the consequences of the
activity itself. 4 good tennis player, for example, moves into
position much eerlier than a beginner, reacting to and anticipating

situations which are partly his owm creation and_partly that of the
opponent.'

Phases of Motor Skill Acquisition

How does the performer acquire the characteristics of a skillful

performance described above? Fitts (1965), Fitts and Posner (1967)

and Robb (1972) theorized that the acquisition of a motor skill
involves three phases. They all agree that skill acquisition is a

These phases are briefly described below:

Phase I. During this phase .the learner tries to understand

the nature of the skill, that ie, the objective of the skill. He

L4

also tries to undersiand the sequence of the subroutines of the skill.
Demonstration plays a major role during this phase by showing the

sequential ordering of the subroﬁtines, as well as giving information

~ne
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about the executive programme. The teacher should, therefore, hote

that the demonstration must be perfect. It must be done where the

learner will see the demonstrator. Usually the first attempt after
the demonstration will not be particularly successful but in a few
trials inappropriate gtrategles are discarded and the more apprgpriate
ones are retained. In this phase of motor skill acquisition, tﬁe
learner relies very heavily on visual feedback. The teacher shéul&
attempt to direct the learner's attention to the most importantécues.
that will aid him to improve his performance. Fitts (1965) calﬁed
this phase the cognitive phase., Fitts and Posner (1967) labeled it

the early or cognitive phase while Robb (1972) termed it the plﬁn
1
F
|

Phase I1. The second phase of skill acquisition.accordinglto
I

formation phase.

Fitts (1965) is the fixation phase. Fitts and Posner {1967) d951gna—
ted the phase as the assotiative or intermediate phase and Robd i
b
(1972) labeled it as the practice phase. The phase is characterised
*

by a period in which new patterns of movement begin to emerge, Large

errors which were common in the first phase are graduzlly elimi;éted.

The learner recognises when he makes errors without being told bj

the teacher or experimenter and he can correct them gquickly and

t

efficiently. Voluntary control is aided by the help of sensory Qeed-
{

back at this period. This phase of skill acquisition takes a 1pﬁger

period than the first phase. The length of time it takes, hcwevgr,
varies from skill to skill and from Jearner to learner. Factors;such
as prior experience with similar sﬁills, complexity of the skill,
instructional techniques, practice schedules, knowledge of results,

capacities of the learner, and motivation of the learner will deter-

mine the length of this phase of skill acquisition.

ac
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in the stress and anxiety of the performer. The learner, at tﬂis

- arise. The skill, at this time, can be performed in the presence

23
Phase JII. This period is characterised by an increase in
- - 1

the ease with which the movement is executed. There is a decréase
T . ]

time, is able +to perforﬁ the skill almost without a conscious effort
' ‘ i

and with.fairiy consistent results. In other words, the perfoﬁmance
becomes aufomatic. Fitts (1965) labeled this"phaée the automa%ic
phase. Fitts and Pcsner (1967) designated it the final or autﬁno-
mous phase while Robb (1972) called it the automatic executioniphase.
In this phase, each part of the task serves as & stimulus whicg

brings the next one into play. Speed and accuracy improve as the
: ' |
learner begins to anticipate the next movement component. The |
eyes and ears are freed gradually from their control function and

are now used to concentrate on monitoring the most delicate part of

the pattern or they may remain vigilant.for any emergency thati may

of many distracting stimuli. That iskrduring‘this phase, the move-~

ment pattern is less subjected to extraneous activities in the

-

environment. Coem i
Motor skill acquisition according to Adams (1971) has two
S 1
phases. These are verbal-motor aznd motor phases. The Verbal-motor

phase is the combination of Phases I & II deséribed above whilelthe
|

motor phase is Phase III described above.
. |

= Skill acquisition according te Gentile (1972) has two stakes.

He referred to his stage I as "Getting the idea of the movementl'.

‘This, like Adams' {1971) is the combination of Phases I & II. He

~denoted stage II as "Fixation/Diversification." 1In this stage Fhe
: |

learner progresses and attempts to increase the consistency or

refines his performance in the skill.
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Variables Affecting Motor Skill Acquisition

There are many fectors vhich account for the rate of motor j

. i

8kill acquisition. These include: prior experience, instructional
technique, knowledge of mechanical principles, practice schedule,

physical fatigue, feedback, motivation and individual dlfferences.l

Prior Experience. An individual begins the acgulsition of a

motor skill from the background of many alfeady existing and highly
developed general and specific skills. sage (1971) quoting Mednick

(1964) says: o i

., ¥hen learning to swim, a person knows how to
kick, to move his arms around, to breathe in ,
and .out before he actually goes into water. i

(p.303)
Sage continues by saying that an entirely new skill is rarely learned.
Instead it is "put together" out of existing repertoire of skills.
The effects of these prior skills on the acquisition af new skills

is evident in all three phases of motor skill acquisition discussed @ :

'
L ®

earljer,

In Phase I, pasi experiende pfovides the "raw materizl" from

——

which the learner comes to understand the new skill. -

‘It is in Phase II that the effect of previously learned move- l
ment responses comes to markedly affect the rate of motor skill |
acquisition. If the new skill requires a response opposite to a o

previously learned movement when the stimulus is similar the rate

N

of acquisition may be slowed, If on the other hand, the new skill

1

requires similar response to a similar stimulus situation, rate of

acquisition is enhanced. If the former situation happens, it is |

~called negative transfer of skill, (Sage 1971). This means that—the—

prev1ously learned skill is impairing the acqulqltldn of the new sklll.

If the latter, however, occurs positive transfer is said to take place.

T

i
i
e
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In Phase II1 a behaviour that was part of a previously learned
motor skill occasionally re-appears, This usualiy occurs during
period of stress as confirmed by Sage (1971). A good example is
found in a basketball player who has recently changed his habit of
bouncing the ball before shooting when confronted with an opponent
during a competition he is likely to revert to his old habit of
bouncing before shooting.

[}

Instructional 'lechnique. A basic tenet of physical education

“& concerned with achievement of competence in sports skills. The
physical educators are interested in the ability of_the stu@ent to
profit from instruction. They are, therefore, céntinuously seeking
efficient instructional technigue by which they communicate to their
students, { _

Instructional techniques are what Mosston (;966, 1981) calls
teaching stylés and what some other invesiigators an& motor learning
researchers call teaching methods. Egamples are (Holt et. ai. 1970),
Mariani (1970) and McFarlane (1971). Ikulayo (1985) ca2lls them
instructional strategies. Whatever term is used, it refers to the
procedure of making the learner acquire the desired skill. Mosston's
teaching styles have been discussed in chapter I of this thesis.
These are:

(a) The Command or Traditional Style.

(b} The Practice or Task Style.

(c) The Reciprocal Style.

—

(d) The Self-Check Style.

(e) The Inclusion Style.

(f) The Guided Discovery Style. .
(g) The Divergent Style.

(h) Going Beyond.
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According to Vannier and Fait (1965), whatever method of approach

is used, the three D's of teaching motor skills are (1) demonstratlon,

(2) diagnosis and (3) direction.

Demenstration

The objective of demonstration is to produce some model of a
required performance.

This may be & personal demonstration by the
teacher/coach or by other learner,

It may also be by the use of
videotapes, films or film loops.

Demonstration, as said earlier, serves @ major purpose in

Phase I of the phases of Skill acouisition.

- It is used to help the
learner understand the objective or the purpose of the skill, as

well as the sequential organisation of subroutines.

In Phase II of the phases of skill acquisition, demonstration

aids the learner in smoothening out his performance. Tha is, it

helps him master the tempofal patterning of the skilled movement.
Demonstration duriﬁg this phase,

may serve to point out errors. 4
demonstration that compares the correct sequence to the incorrect one
can sometimes help the  learner to seé‘;here his errors occured. So
demonstration of the incorrect sequehce may"éerve to focus attention
on the incorrect séquence and this may result in its correction.
Whether demonstration is used to make the learner undexrstand

the objective of a skill or it is used to correct the performance

1.

[

Whitting (1973) says that the followifig procedure is involved

The learner watches the demonstration performed either

by the teacher/coach or by some other method of presentation with
the aim of rexforming the skill later.
2.

While observing the demonstration the learner puts certain

information which he has abgtracted from the display into short-
memory.

term

i

l
b
|
1
\

1
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3.

Very shortly after the demonstration, the learner is

1

required to reproduce his interpretation of the demonstration.

This
!
makes the learner to select the response patterns.

L. With the aid of the internal and external feedback and

aided by those given by the teacher/coach he makes some form of

5.

discrimination between his own performance and that of the model.

The feedback which the learner receives from (L) above

is stored in the long-term memory for future use.

6.

L

make a dedision on whether to make the same response in subsegquent
occasion or to adopt a different movement pattern.
Whitting (1973) has suggested that the teacher/coach should
know what cues to emphasise to the learner during demo;stration. He
" goes further in ﬁis suggeétion that since all the useful information
cannot be got across to the learner in one demonstration, it should

%
as soon as possible to aveid 'spontaneous decay' of the image.

be repeated. Afue; the demonstration the skill should be practised
Diagnosis., The ieacher/coach should be an expert in diagnosing
the difficulties which the learners have, Having discovered the
difficulties, he'should give the cérrect teaching/coaching points
which will make the learner correct the }ault(s). It is worthwhile
to note that the teacher/coach will only be able to diagnose if he
himself can perform the skill correctly; if he knows what the

correct movement pattern is; if he has the experience and recognises

that detection of fault is a vital part of the teaching-learning

process which every educator must possess (Vannier and Fait, 1965).

Direction. After diagnosing the fault the teacher/coach should

be able to direct the learner through the new movement pattern.

On the basis of the information, the learner is able to

;
|
1

i
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use appropriate words which the learner can comprehend, His voice
t .

repeat the new movement that is. desired. The legrner'should,
therefore,

ment pattern. McAllister (1953), Knapp (1964), Cratty (1968, 1973

and 1975) seem to agree that good description of a skill will
enhance learning of the skill.

Berlin (1959) Rivenes (1961) and

Lawther (1968) believe that description of a skill has limited
value to beginners,

Each of the instructional techniques mentioned earlier is

valuable but studies have shown that there are times when one is

[
superior to another. The best technique to use depends on ever

changing factors which the successful teacher learns to sense.

Miriani (1970) investigated the effectiveness of the Command
*

method and the task method of teaching the forehand and backhand
tennis strokes.

Two groups of male college students had six weeks
of tennis.instruction,

One group (N = 30) was instructed with the
command method, and the other group (N = 30) with the task method.

The class met two hours a week for a total of twelve hours of
instruction.

The subjects were given a pretest at the beginning of
the experiment and a final test at the conclusion.,

The result
revealed that the task method was superior to the command method in
} .

the teaching‘of the backhand but there was no significant difference

between the two instructional techniques in teaching the forehand
stroke.

Both groups showed a éignificant improvement from pretest
to the final test. A post—tesf after sixty days of no practice

should be:clear and audible, He should bear in mind that "auccess

quickens learning". If the learner is successful he is eager to

be motivated to discover his own most productive move-

!

|

i
He can do this by describing what the learner should do. He should

|
!
!
1
1
|
1
\
\

]
i
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showed that the two methods suffered a regression in achievement.

The task method group showed 2 significantly greater retentlon for
both groups. i

Carter {1971) compared three instructional methods to d%ter-
mine their effectiveness in teaching basketball skills to male
college students. The teaching methods were, the traditional @ethod,
videotape relay as an aid to the traditional method and loop f%lms as
an aid to the traditional method. Students were put into the %hree

i

groups. The groups were kept as identical as possible with exdeption

|
of the method. A comparison o{ the pretest and post-test data showed

that the three ﬁethods produced significant improvement but the%e
was no significant differences among the three instructional me{hods.
4 study conducted by Green (1970) had 56 subjects reglstered
for three classes in beginning swimming. The classes had a dlffe—
rent instructor aQA—assiétant and met 3 days per week for 16 weeks.
Subjects classified as beginners and idvancedlbeginners, were
randomly assigned to a traditional or TV replay treatment group i?
each class. Achievement was determined with the American Nationa?
Red Cross Swimming Test. - The result of the pretest an@ seven sub-
sequent tests revealed tﬁat.the two methods of instruction yieldeé

significant improvement. The results also showed that the TV

replay method was superior to the traditional method. Advanced

¥
l
extent to which video replay was effective depended upon the teacher

H
1

beginners made more gains in achievement than beginners. The

using it and the ability group he used.

Two methods of golf instructions {putting first and full
swing first) were compared by Wurzer (1972) to determine their '

effects on knowledge, attitude and skills. ;
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T Wills (1970) into four instruction groups: oral instruction with |

!
4

30 :
Forty-eight subjects were divided into two groups, Groﬁp I (16
males and 8 females) used putting first method, Group II (16 males

i
and 8 females) used full swing first. The pretest and post-test

I
results showed that there was no significant difference in the

effectiveness of the two instructional methods both on the mal%s

' I
and the females, The two methods of instruction seemed to be |
interchangeable, with some phases being taught by the whole meﬁhod

and some phases being taught by the part method. |

3
'

Thaxton et al. (1977) designed a study to find out whether
there was a difference in the effectiveness of the traditional

method and the movement exploration method of teaching physical‘

activities to elewmentary school girls. Four classes of Lth grad?

girls (N = 67} were randomly‘éssigned to the experimental conditﬁons.

The skills taught were gymnastics and tumbling aﬂd basketball. |
. i
The analysis of the data revealed that = combination of methods |

1
]

I
should be used in teaching elementary physical education activities.
» .

Freshman and Sophomore College men (N = 140) were divided by
]

1
[
demonstration, oral instruction and loopfilm instruction with demori-

stration, written instructioﬁ, and written instruction and loop '
film instruction in learning a new motor skill of juggling three |
termis balls. Each instruction group was randomly assigned to i
either the physical practice group or mental and physical practice.i

Each of the eight groups practised 3 days a week for 5 weeks. The '

result showed that in skill acquisition the best method was oral

instruction with demonstration. It was followed by written instruc~

tion with loop-fils and then by oral instruction with loop film. :

|
Written instruction only was, the worst. ' '
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Singer and Pease‘(19?6) placed forty-eight subjects in one of
three groups to receive a guided instructional strategy, a discovery
instructional strategy, or a combination discovery-guided strategy.
Their effects were compared on initial task learning, retention and
transfer to a second task. The tasks involved a computer-managedr
mover serial manipulation apparatus which contained eight manipula-
tive objects and for foot pedals. The guided learning and combipa-
tion learning groups performed significantly better than the dis-
covery learning group in learning the first task. The opposite was
true of retention test administered the following day, Discovery
method and the combinatipn strategy favoured transfer. It was con-
cluded that the instfuctional strategy should be compatible with the
objectives of the learning experience, with consideration for initial
learning, retention and/or transfer poésibilities;

Singer and ﬁease {1978) again assigned one hundfed and twenty-
eight female college students to'éithqfla guided or discovery condi-
tion for the learniné of a primary task and then to one of four con-
ditions for transE;r~learningadiscovery or guided, for a simple or
complex transfer task - to learn computer managed serial mgtor tasks,
Guided learning was most efficient in initial task learning.
Efficiency in transfer learning was greatest when the strategy fo;

transfer learning.was the same as that used for primary learning.

Neither of the ledrning strategies was more effective when considering

a transfer task similar or of greater difficulty as compared with

the original task.

Subjects. who experienced discovery learning in the primzry and trans-

fer task conditions demonstrated a greater need for more time and

trialstgn re-learning the primary task than 4id .subjects experiencing

‘guided methods,
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Hazlett (197)) compared the results of three different methods
of teaching tumbling - the trampoline method, mental practice method
i .

and the traditional method. The study was conducted for 30 minutes

during each of 30 class periods. The trampoline group praciised on

F the trampoline and then on tumbling for 15 minutes each, The mental
}
H

practice group went through the skill mentally for 6 minutes, had a

3~minutes rest, then six minutes of additional mental practice.

They then practised tumbling for 15 minutes. The traditional group
practised for 30 minutes. The results showed that the trampol ine
‘iﬁi method was significantly better than the mental and ﬁraditional
methods,

Garland (1970) compared the effects of movement exploration

and traditional methods of teaching on acquisition of selected

swimming and diving skills. The result showed that both were equally

effective. There was no significant difference-between the two

methods.

v

Holt et al (1970) compared the effectiveness of the Red Cross
and Silvia methods of teaching beginning swimming. Subjects were 76

women who were put into four classes. Two were taught by the Red

Cross method and the other two by Silvia method. Two instructors

taught one of each methods. The result showed that the Silvia method

was superior to the Red Cross method.

Goldberger and Gerney (1982) examined Mosston's Practice,

Reciprocal-and Inclusion styles in terms of motor skills and -social
| \ -
! : L ]
skill development of Sth grade children. Three groups with 32 child-

ren in each group were randomly assigned to one of the three treat-
- ment groups and taught an ice hockey accuracy task. Data ‘were collec-
2l .

ted prior to, mid-way through and following training.

I3
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Analysis revealed that the three styles were effective in learning

the type of motor skill. The reciprocal style, in addition, enhanced

|
social skill development.

|
!
Russell (1967) conducted a study on the Windmill serve in

volleyball. He had three groups of women physical education majors.
!
One group learnt the skill with traditional method, the second group
1

used the problem solving method with emphasis on mechanical principles
: |

and the third group received insitruction through the problem-solving

method with emphasis on movement education. There were 19, 17 and f9

l
Each class met two times per week
l

" women respectively in the groups.

over a 10-week period. Each class lasted forty minutes. Sexrving }
!

skills were measured on the 8th, . 13th and 18th days. The two problem

‘ I
solving methods were more effective than the traditional method. i

Y !

Robins (1979) compared two methods of teaching swimming skills.
The methods were the American Red Cross method for beginners and the

i
Modified American Red Cross Method fo¥ beginners utilizing comnercial
!

training aids. Two groups used one of the iwo methods. The content

1
material for the two groups was identical. The order of presentation|

was also the same. The training lasted nine weeks. Each group met ;
i

three times 2 week for 60-min. instruction. The result showed that
E
!

Cross Model for teaching "co6llege age non-swimmer. '

-

i
Knowledge of Mechanical Principles. The physical educator i

}
usually relies on a perscnal demonsiration of the skill or the student's

the Medified Teaching Model is not superior to the iraditional Red

initiation of a skilled performer as the best method to teach 2 skill, |,

with verbal cues to point out errors and to direct corrections, this

is often the entire teaching method. For some time coaches and

L

‘ _ |

physical education teachers have recognised the need to know and I

: i
f
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.done effectively and efficiently. It is the opinion of the investiga-

34 _
~understand mechanical principles to facilitate the teaching of Bpoéts
skills. Mohr and Barrett (1962) studied the learning of swimming 2
strokes, They had two groups of learners. One group was given *
instructions on the mechanics of swimming, in terms of the laws that

—_— i

governed the propulsive and resistive forces in water. The other r
group was not provided with such an instruction. They found that tﬁe
group that had the instruction performed better in the swimming tests
than the group without such instruction. Schmidt {1975) reported that
Broer {1958} came out w1th a gimilar results with various ball games.
Buch's (1972) investigation determined the value of teaching ;
some principles of motion that governed a trampoline skill in con- ,
trast with conventional method of teaching the skill, The subjects
were 7th and 8th grade boys and girls who were randomly assigned to
two methods of teaching Swivel hips. The two grouﬁs were identicel 2
except for the treatment. One group learnt the mechanical principles,
while the other did not., The result showed that teéchihg mechaniéal %
principles to learners of the trampoline skills, Swivel hips, ¥
increased the degree-of skill at which. the learners performed over
students who have not been taught the mechanical principles; !
Schmidt (1975) opines that there is no sufficient evidence |
about usefulness and effectiveness of mechanical principles in !

learning skills. He predicts that the influence of mechanical know— |

ledge might diminish as the task becomes well learned. -

Practice Schedule. Personal experience of the investigator has
A
shown that motor skills require a 1ot of practice before they can be !

tor that observing a motor skill performed by another person or _ I

thinking or reading about it alone will bring about the mastery of :
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the skill. It is only through reﬁetition of the decired movement
pattern that skillful response sequences are developed. :
One of the first topics to receive research attention in motor
learning was practice schedule, Investigations were conducted o
answer th;ée questions: Should learner practise continuously on af
skill without rest period? or should the learner prectise for short

periods with intervals of rest? Which practice schedule is best fér

speed of skill acquisition? Which practice schedule is best for
retention of skill? |

hccording to Schmidt (1975a) and Sage (1977)  practice schedule
in which the inter-trial rest is shorter than the individual practice
is termed "messed" or "Unspaced;. When the inter-irial rest is as
long or longer than the trizl itself, the practice schedule is said
to be "distributed” or "spaced".

Host inﬁestigationé that have been completed on the effects of

. A i
practice schedules on skill learning and retention heve used rather
» ' f

simple motor tasks such as rotary pursuit, mirrer tracing, and other

fine wotcr skill tasks. These tasks mzke ii possidle to control meny

v

variables, but some questions arise 2s to the epplicadbilitiy of the
finfings to gross motor iasks such as those found in sporis. How?ver,

several studies using gross motor skills-have confirmed nost of the

bagic findings obteined in studies using other fine motor tasks.

Ldams and Reynolds {195)) studied massed and-Cisiributed practice
!
:
on the pursuit roior. They used five groups of subjecis. One group

& .
had distributed practice throughout. All the other groups had some
massed practice followed by a S-min. rest.and then distributed practice

with the groups having either 5, 10, 15 or 20 massed trials before

switching.
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There was a great depression in performance while the subjects weré
under-going ﬁassed practice, K but once they were allowed to rest an&
were shifted to the distributed conditions, the decrement nearly
disappeared. By the third practice trial after the switch in every
case the decrement was gone, Th; eonclusion from the study was mha%
massed practice had large and severe depreséing effects on‘ﬁerfor-
mance but that it has minimal effect on learning of the moto¥ task.-
Stelmach (1969) and Whitley (1970) support the conclusion that
massing does not affect the amount of learning in motor tasks.
McCabe (1971) assigned thirty physical education st;dents to-g
i
either a2 continuous practice schedule (N = 15) or an alternate |
practice schedule (N = 15) in learning to cradle a lacrosse stick oﬁ
both sides of the body. Results indicated that there was no signif%-
cant difference in the twe practice schedules. ‘ ;
Singer (1965) used a novel gross motor skill (b;uncing a E
. . ‘ i
basketball off the floor and attempting to make a basket) under
massed and distributed practice schedules. He found that acquisition
of the ekill was significaqtly better under distributed practice
conditions, )

Wilson's (1970) study investigated the relationship between

three distributions of practice, the difficulty of the gross motor

skill and the speed of learning. The relationship between distribu—:
tion of practice, difficulty of the motor skill and the retention of

I
that skill was also investigated. One hundred and fifty subjects

&

vwere divided into six groups to learn gymnastic skills previsusly

~rated into levels of difficulty. Three groups practised siﬁpl@-

skills and three groups practised more difficult skills. The groups'

practised until they were able to rerform three successful trials in
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succession. The number of trials and the length of time_for prac- i
.
tising for each group was held constant. After the learning period 5
the eubjects practised wntil they reached the ériterion level for .
the second time. The result indicated that distribution of time and |
trials into 5 days per ‘week for sinmple skill was better than d15tr1bu—l
tion of the same total time and number of trials into 1 day or 3
days per week. For the group that practised more difficult skills,
there was no significant difference among them,
Drowatzky (1970) compared the effects of massed practice,
W distributed practice with a 20-sec. inter-trial rest and distributed .'
‘ practice with a 2-min. inter-trial rest in an attempt to determine
if a difference existed in either the rate of build-up or rate of
dissipation of the re;ctive inhibition affecting the acquisition of
& tracking skill in normal znd mentally retarded sﬁbjects. Thirty .
normal and twenty—gine»meﬁtaliy retarded_subjects whoée ages ranged
from 12 to 45 years practised on a Photo-electric pursuit rotor .
under one of the three experimental conditions. Differing rates ir
the build-up of inhibition weére observed 5etween normal and retarﬁeg
subjects and between different practice schedules, .Two classes of
= inhibiting factors appeared to ope?ate upon the normals receiving
distributed practice, one class of factor affected distributed
practice with a 20-sec. inter-trial rest and the other operated on
= practice schedules with a 2-min. inter-~trial rest.
Findings on the effedtiveness of distributed versus massed
Practice schedules seen contradictory. This is probably not surpri-

sing considering the wide variety of motor tasks and research

strategies which have been used. It appears that the nature of the

CHY

task is important, Taking this into account, distributed practice
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of motor tasks,

schedules do show a superlority over maased schedules on a varlety

T

Drawing from results of various investigations on practice
schedules,

Sage (1971) proposed several pPrinciples:
1.

motor skill acquisition.

"

Distributed practice is more efficient vhen the energy
demands of the task are high, the task is complex, the
length of task performance is great, the task is not

. meaningful, and when motivation of the learner is low.
7 .

Massed practice is preferable when the skill level of
the learner is high and when peak performance on a well-

learned skill is needed

Massed practlce maj ﬁe effective when the skill is highly
meaningful, when motivation is high, and when there is
considerable trangferﬁfrom Previously learned tasks to

X
the new task. (p.318).

Sage (1971) goes further to explain that distributed practice

1s more efficient and effective than massed schedules of practice

because during the rest interval the learmer mentally rehearses the
skill,

Mental Practice,

Literature on mental practice show that both

novel motor skills and sports skills have been used in the invegti-
gations on mental practice.

The concern of this section of the
Teview is on sports skills.

The pioneer study on mental practice was reported by Vandell
et al, (19&3) who used junior-high-school, senlor—hlgh—school and

college students as subjects and had them practise basketball

Distributed practice is more efficient and effective for

s
t

i

‘.
}

1
;

i
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~necessary if mental practice was to facilitate skill development.

. . 39 i }
free—thrgw shooting =nd dart throwing. They found that the physi@al
and mental practice groups i@provgd, while the no-practice groups ,
did not improve. The investigators concluded that_mental practicei
was almost as effective as actual practice, for the conditions of x
their experiment. a

Clark {1960) also found that physical practice and mental
practice were equally effective in basketball, free-throw shooting
with varsity and junior varsity high-school playefs, but a noviée
group seemed to profit more from physical practice,

Corbin (1967, 1967a) investigated the issue raised in Clark's
(1960) study, viz, the effectiveness of mental practice with groups
of different skill levels. Corbin's studies suggested that skilled
pérformerg benefited more from mental practice than begimners.

Arnold (1966) evaluated practice methods fof over 100 grade
10‘girls from thrée initial skill levels, Three randém samples were
drawn from each skill level, Nine daxg of practice were foliowed by
a final test. Physical practice and alternatlng practice were
equally effective in improving dart throwing scores, and both were
superior to mental practice.

Comparison of mental, physical-mental and physical practice
by Corbin (1966) showed that mental practice alone did not facilitate
skill development but physical-mental and physical practice impfoved
performance, There was no interaction between the type of practice
and the skill level, No type of practice seemed to have 2 more

1]
1
-

lasting effect, The study concluded that physical practice was

Shick (1970) in his study on the effects of mental practice

on serving and volleying skills in volleyball, found out that it
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had no signiflcant effect on volleying but had a slgnlflcant result

l‘

on serving. It showed that mantal practice for gerving was better
than no practice and that 3 min. of mental practice was better th%n
1 min, A 3
It is the suggestion of this researcher that phy51ca1 educators
and coaches should encourage their sportsmen and women to have mental
‘
practice of their individual skills because it will definitely

improve their performance.

Retention of Motor Skill., Sporis skills are learnt wit- the

intention of performing them at a later time, Physical educator and E
sports coaches should, therefore, be concerned with retention of |
motor skill at the same degree as they are with motor skill acquisi-
tion,

| Motor skill ;etention has been the subject of inveétigations
over the years. The typical experimental design for the study of
retention proﬁides some practicé for individuals to leéarn a motor
skill; a period of no practice, otherwise called "retention interval®,

that is, a period during which the individuals are not allowed to

perform the skill; and finally, -"recall trials" of the skill. If the

performance on the recall is less than the performance before the

retention interval, the subjects are said to have suffered a "reten-
tion loss" (Schmidt 1975a).

Purdy and Lockhart (1962) investigating retention on ball toss,
foot volley and bongo-board bélance skills found virtually no loss
in skill regardless of the retention interval of one year. Ryan
(1962) dlso found fhat retention was high for both rotary pursuit
and stabilometer tasks up to twenty-one days, although the pattern

of retegtion was not the same for both skills.
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In another etudy Ryan (1965) tested for retention on a etabilometer

task after three months, six months and twelve months. The resu}t

_sbowed significant loss on the first trial of the retest'by the

three groups, with the 12-month group suffering the mnpst loss of ;
profiéiéncy. Meyers (1957), using the Bachman ladder climb task,
found no significant loss in retention for lay-off periods varylng
from ten minutes to thirteen weeks. Whitehill (1966) found that i
four, eight, and twelve weeks of retention interval had no effect ‘l )
on the skill acquisition. The children used in the study retained *
a relatively high degree of the skill. Bell {1966) also found thatﬁ
five weeks of no practice had no significant difference in skill
performance. |

4 number of studie§ have tried to determine the efféct of ]
certain variables on retention of motor skills. ﬁaylon and Briggs o
(1961) found that motor skllls arranged in an organlsed manner were
retained better than arbltrarily arragged skills, Fleishman and Par-
ker (1962) found that the initial level of skill was the most impor-
tant factnr in retemtion., They also found that’ the amo;;t of verbal |
guidance during practice %ad no effect on retention; and ihat .
practice schedules had no effect og retention. Sparks (1963), l

however, reported that verbal incentives experienced during the )

learning period significantly enhanced retention of a volleyball

.8kill. Singer (1965) reported that massed and relativeiy massed . '

practice conditions yielde? significantly better retention results !

than distributed condition one month after the last practice. Sage

C(1971), however, reported that for most tasks, -distributed schedules

were found to be better than massed schedules for retention.

e
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Physical Fatigue, This is an important variable that affects

motor skill acquisition and,performance. According to the Dorlaﬁd'e

¥
I1llustrated Medical Dictionary, (1974), fatigue is: |
A state of increased discomfort and decrease :

efficiency resulting from prolonged or exce-

ssive exertion; loss of power or capacity to :
respond to stimulation. (p.490).

Fatigue can either be peripheral (local) or central (general). Iﬁ
is peripheral if it is restricted to amn area of the body e.g. the =
arm, It is central if it involves the Centrallnervous system, In:
this case, the parasympathetic and the symmpathetic nerves no longeé
function efficiently and as such the whole body becomes affected

and neither physical nor mental activity can hardly be engaged in '
(Bell et 21 1968).

The question of fatigue and its implication to motor skill

acguisition has generated a number of investigations-attempting to

!
- - ) | }
determine the effect of fatigue on motor skill acquisition and

) »
performance,

-

Phillips, Jr. (1962) using the rho task and the stabilometer,
interpolated physical wo§y during practicg. Two learning tasks
vere studied and the result sﬂowed that interpolated heavy work 1
during practice caused large and statistically decrease in the 1
performance. i

Similarly, Alderman (1965) uging the rho task the purséit |
rotor found that physical fatigue induced half way through the
learning of each task resulted ih LO%% decrément in;performance.

Royce (1962) investigated force—time relationships as some
young men were tested on d hand dynamometer, He f;ﬁnd that under '

*

the condition of fatigue, the rate of build-up of fauscular force

nt
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. fatigue is detrimental to skill acquisition and/or performance.

_ L3 | '
decreased by 50%, and the rate of release decreased by [150%. ?hough,
the investigator did not relate his findings to either learning,or
performance, it seems reasonable to conclude that in motor skills
which require a‘quick miscular céntraction, the end reaﬁlt (perf;r*

. |
mance) of a muscle group whose rate of contraction decreased by SO%,

would be poor.

Carron (1969) used the pursuit rotor as the learning task dnd
the hand ergomefer as the fatiguing task. He introduced two expérin
mental groups., One of tﬁe experimental groups was fatigued early in
the practice session. The result showed fhat fatigue interpolateé
both early and late was detrimental to subgsequent performance.

Randomly assigning seventy-five male‘college students to on%

of three treatment groups to investigate é}fects of initial and p
lnltlal—plus-lnterpolated total—body physical fatlgue upon learnlng
and performance of a gross motor skill, Cotten et al (1972), came out
with a result which was in agreement yith studies mentioned earlie;.
That is, fatigue had a substantial detrimental effect on performance
but there é;s ne noticeable change in the acquisition skill. ; !

In a study conducted by Kroll (1973) it was shown that locel ’l
Physical fatigue induced to the knee eXtensor, caused a significant;
2lg: decrement in strengtn éf the muscles. From this study, it woulé

not be unreasonable to conclude that decrement in muscle strength !

would decréase performance of a particular muscle or group of

muscles,

The next set of studies are those that show that physical

‘ !
,' In an attempt to investigate the thothesls that fatigue is r

detrimental to learning, Godwin and Schmidt (1971) randomly divided
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sixf&—four wémen subjects into two groups , of thirty-two women in each
éTéup. On Day 1, a group rotated the arm ergometer clockwise %or 2 !
min. at 60 rpm. prior to the first practice tricl. This was i%media—
tely followéd by the first trial of the discrete sigma task._ ﬁ9110w~
ing tﬁe sigma task the subjects resumed cranking the ergometer at
60rpm. For about 15 sec. The sigma task continued with crnkiné
interpolated between each of twenty subs equent trials. Thé othér'
group (non-fatigued group) also performed the twenty trials of the
sigma task on Day 1 with the same inter—trial interval but withoﬁt
ergometer cranking. Instead ‘they had a left-hand tapping'task. -0On
Day 2, (72 hr. later) all subjects performed the sigma tesk under
non-fatigoued conditions. ' The result of the study showed that there

.'
was a large decrement in performdnce on Day 1 and, a st?tlstlcally

'
significant small decrenent in learnlng on Tay 2.

Carron and Ferchux L1971) examined the effects of induced phy51—
cal fatigue upon performance and learqgng of & gross'motor task, #he
stabilometer. Fortf male subjects were sequentially assigned to =z
control er experimental -group. All subjects were given thirtyhtﬁé
20~sec. trials over three prectice sessions with a l8-hr. fest inter-
Polated between sessions. The firét two trials were performed undér

|
no fatigue conditions. The experimental group was then transferred
to a bicycle ergometer and was required to pedal for ten minutes until
at least a heart rate of 180 beats per minute was atizined. Subjec#s

in the experimental group were then returned to the learning task to

practise for an'additiOnal twelve trials. Between ezch of the twelve
!

_trials, a'2—min. exercise period was interpélated during which the

|
%.

procedure for the second session (Trials 15-26) was the same as for Fhe

heari rate was returned to the desired 180 beats per minute. The

|
[
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first session. In session 3 (Trials 27-32), both groups had six E
|
trials under no fatlgue conditions. . The result of the analysis showed_
:
that physical fatigie was detrimental to both performance and learn-
ing of the experimental group. - —

Barnet et al°(1973) used sigma task as the learning tack and
arm ergometer as the fatigue task, 104 right-handed female students
were the subjects.. On Day 1, all subjects were randomly divided into
two groups and vractised 20 triéis of the sigms t2sk either under 'the
fatigued condition involved 2 min. of arm ergometer cranking during.
each of the subsequent inter-trial intervals. The centrol group used
the same inter-trial interval as with the experimental group but sub-
Jects tapuved a large 'X' for 2 min. prior to trial 1 and 14 sec., during
each inter-trial 1pterval On Day 2 (1 week + 3 br. after Day 1),
each of the ﬁmo grovps performed either under the same condition or
opposite conditions_as Day 1 for ten additional trizls on the sigma
task. The resul% shoved that on Day 1 the fatigued group hed a longer

* *
performance time. This means that performance was detrimentally
affected, The tworgroups, however, improved con51derab1y durlng Day 1.'
Tne Day 2 result 2lso showed that fatigue had 2 detrimental Pffect on
performance,

In a study vhich investigated the effect of various levels of !
physical fatigue on fhe learning and performance of a Aynamic balance
skill, Pack et al (197L) used the Bachman Ladder as the learning task.
The fatigue task wes exercise on the tread-mill. Forty-eight mzle
students were randomly groupped into four. A4 ievel of fatigue deter-
mined by heart rate was assigned to each group. 4 group was the

control group. The remaining three were respectively assigned 120

beats per minute (BP1), 150 BFW and 180 BPMN.
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Bach subject was fatigued to his assigned level prior to the t?sk
and following each trial. On Day 1, he was given 20} trials tol;
learn the task while at his designated level of fatigue. Each!
subject in the control éroup, instead of treadmilling, perform;d a
simple manual task requlrlng mental c0ncentrat10n following each
trial. On Day 2 (24 hr. later), all subjects, both experlmont;1
and control performed an additional twenty trials but this tmel,
under non—f%tigue conditidﬁ and did rthe manual taék following Jach
trial., The result revealed that on Day 1, 150BPM and 180EPM
impaired performance of the motor task. The learning scores also
showed that 150 BPM and 180 BPM had a detrimental effect on learning
of the task, . )

Sprague and‘Ménn (1983) carried out a study in which 15
highly skilled male suﬁjects ranging from 19-27 years and 1.76m|-
1.93m in height were used. Their normal exercise ranged from 1dOm
~ 800m, their best performance also yranged from 10.3 sec. to 11.3

l
sec. in 100m; 20.7 sec. to 23.4 sec. in 200m; 45.9 sec. to §1.7 sec.

in LOOm and 1:50 ec. to 1:55.8 sec. in 800m. Phase I was maximél
exertionlin sprint of SOm; Phase II was maximal exertion sprint’
of LOOm, 95% of the subjects' previous best average velocity fo%
the L400m was used as the minimum acceptable average. Filming ?
technique was used for the analysis. It was observed that the i
éﬁbjects demonstrated inferior anatomic running posture as fatigﬁe
set in. This consequently affected their performance aﬂversely.;

Some studies have found out that fatigue énhances or has nﬁ
effect on learning and/or performance.

Phillips, Jr. (1963) had three groups, each consisting of

twenty-five male college students. !
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-investigated by Benson (1968). Two groups of subjects learnt a

L7

© Group A did arm exercise warm up. Group B did step-up exercise

warm up and'Group C was the ‘control grdup. Each subject was given.
four trial practices on the criterion mﬁ#ement. Subjects in the i
control group rested for ten minutes and did gixty trials of arm
exercise. Subjects in Group A rested for 7.5 min., and performed

the arm exercise for 2.5 min., followed by 60 trials on the crite-

|

rion task. Subjects in the step~-up group had 10 min. of the arm
=un _ |

exercise and 60 triéis on the criterion movement. Three days later,
all subjects were retested without introducing fatigue. The result
showed that there was no significant difference in-the performanceé
Effects of fatigue on the acquisition of two motor tasks were
|
Jumping skill and a Juggllng skill under dlfferent conditions of
fatigue. The experlmental group performed fatlgulng exercise on
the Monark blcycle ergometer to an 1nten51ty which developed a heart
rate of 180 BPM. BExercise was contirtued for an ‘additional 2 min. ;
at that resistance. There were eleven‘practice;periods;{or 6 weeké.
During thr learningwihése, the experimental groﬁp practised the'
learning skill after exeééisiﬁg on the bi;ycle ergometer while the3
control group practised the learning skill before exeréising. 'Fina%
rerformance tests were administered two weeks following completion l
of the learning phase. All subjects perfofmed the final test on

the tasks without fatiguing ekercise bouts. The results showed that:

1. learning of the;speed component in the jumping task was;

impaired in the fatigue state;
2. learning of accuracy component in:the jumping task was

enhanced by practice in the fatighe state; i

s
“
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~ following 2 heavy physical:work bout on a bicycle ergometer. The

. 48
Fo0

3. »learning 'to juggle was also enhanced by practice .
‘performed in a fatigue state,

Welch (1969) gave a group of seventy undergraduates a series

of motor coordination tests. The control groué (N = 35) rested {
after 10 min. while the experimental group (N = 35) engaged in hea&y"
muscular work to induce fatigue (600 step-upv on an 18 in. bench).
Scores of both groups were almost identical before the inter—relation
o' rest or exercise. The result showed that the interpolated heav&
work caused considerable fatigue but the fatigue did not transfer to
or impair reaction time or performance in the free turniné rho task,

the friction rho task, cr the pursuit rotor task. ,

F

Bartz and Smith {1970) investigated the effect of a moderzte!

. i
etandardized work load upon the learning of a2 gross moter skill,

L}

Non-exercised subjects performed ten 30-~sec. trials on a étabilomeﬁer,
rested. and performed three addition trials., On- the same apparatqu‘
the exercise subjects performed an in%tial exercise bout in addition

to exercise bouts between the first.BO-sép. trials. Results showved]

that although the exercised subjects had an elevated heart rate,’
performence throughout the learning trials and the rested trials
did not differ significantly from that of non-exercised subjects. ]

Both groups showed significant improvement in performance. This |

1

showed that fatigue had no effect. -

In~the study by Cochran (1975)} thirty—~-five female colleges !
students were distributed inio two equated Groﬁps. The experimentai
{ :

&

group was subjected tc learning the stabilometer task immediately }

— ‘ i
. . !
control group was subjecﬂed to learning the task with no imposed )

rhysical exercise,

ot

————
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wWhile the experimental £roup was engaged in ergometer riding betwe%n
the trials, the control group engaged in a picture puzzle, Findiné
from the study_showed that the experimental group, i.e., the group i
that performed the learning task in a fatigue state, performed
significantly be£ter than subjects in the control group except in
test L. The 5th test which was used 2s an index of learning also
showed that the ekperimental group learned the motor task signifi-
cantly better than the control group.

It is clear from all the experiments described undex fatigue.
that there were conflicting results on the effects of fatigue on
learning and performance of motor skills. The differences were
prebakbly due to the designs used, Phillips Jr. (1962) and Alderman (1965)
seemed to have allowed their subjects to recover from fatigue and .
therefore had the same result from both groups.

In an attem;t to minimize the problem some invéstigators €.,
Schmdt (1969); Cottem et él {1972) infrbduced the fatigue before
the first trial and between each of the subdequent trials. Others
like Carron (1969) introduced the fatigue early and late da}ing the
practice-session. They 211 came out with .the same result.

The severity and duration of fatigue seems to be an important
varizble in the acguisiticn of a motor skill. Carron aﬁd Ferchuk
{(1971) and Godwin and Schmidt (1971) made their interpolat?d exercises
fetigueing. 1In the experiment by Benson (1968) recovery from fatigue
seemed guite unlikelv. This was rrobably the rezson why they had
different results from those ;f Phillips Jre (1963) and Alderson (1965).

That some investigators came to the conclusion that fatigue
L]

enhanced or had no effect on motor skill acquisition or performance

or both is quite interesting.
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It should, however, be noted that the type of performance task%
varied, Phillips Jr. {1963) used two different muscle groupe i:or the
fatigue exercise and the performance task., From Bensoﬁ {1968) ihere
were two resultis, one favouréble to the learning of accuracy in
jumping and juggliﬁg and the other detfiﬁentallto the learning of
speed component in the jumping task. This seems to indicate thai
effect of fatigue will depend on the nature of task component. I#
should also be noted that in Welch (1969) the performence task after y

the heavy work was not another vigorcus task. In Cochrents (1975)

‘experiment it seems rezsonable to suggest that the actions of the

leg muscles in riding was quite different from their actions in the

stabilometer task, therefore, the muscles were not working under a
[:

fatigue condition. The ghange of act;on of the-muscle seems asg gooé
as a rest. . - I

It is evident thaf physicallfat;gue has an eff;ct on both
learning and performance. Whether this effect is detrimental depends
on the nature and intensity of the task after the fatigue bout.

The physical-educator or the coach, as practitioners, should

use his/her cormon sense to decide the optimal period of time his/
her athlete should spend learning motor skills before fatigue éffgcts
make this time wasteful. Findings from the studies on fatigue that
there ‘are times when performance suffers under condition of fatigue
are wé%ning to coaches and physical education teachers. The investi-
gator cannot agree more with Carron and Ferchuk (1971) when they said:

It does seem reasonable that if physical fatigue

is of sufficient intensity and duration, 2 point

should be reached when subjects can no longer

Properly aﬁtend to the task, and motor learning
as well as’ performance should suffer. {p.63). .



‘and effectiveness of wotor skill acquisition and performance is

ther. It is the discrepancy between the actual response and the

_desired response that is, the errors, that acts as input for the
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'Féedback. One of the variables which affect the efficiency

feedback. Several terms have been used interchangeably with feed-
back. These include: information feedback (Bilodeau, 1966) and :
Knowledge of result (Bilodeau and Pilodeau, 1967 and Holding 1969).
Fitts and Posner (1967) describe Feedback as "the information
resulting from some response.™ According to Robb (1972) it is "the
information about the consequence of =z response that has just beeﬁ
performed.” On Feedback VWiener (1961) as quoted by Robb (1972) sdys:
—- vhen we desire a motion to fcllow 2 given
patiern the difference between this pattemn
and the azctual performed motion is used as
view input to cause the part regulated to
move in such a way as %o bring its motion
closer to that given by the pattern. (p.93).
|
For the purpose of this study feedback may be' defined as the informa-

tion an individual receives from his performance either through an

internal or external agent which permits him to profit from his

]
experience.

mostfbxpérts in motor learning, Bilodeau and Bilodeau (1962),
Fitts and Posner (1967), Cratty (1968) and Siedentop (1976), agree i
that feedback is one of the stfongest anéd mosi important variables
controlling motor skill acquisition ané performance.

Feedback can be infrinsic oxr extripsic. Intrinsiec fzedback é
is thet form q; feedback which is provided to the performer as a
result of the information inherent in the task itself (Rushall and i

Siedentop, 1972). To them intrinsic feedback allows the performer :

to evaluate his response. It provides a frame of reference so that

3

“error in the response can be detected and attempts made to correct

ne
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next response. Intrinsic feedback is very glaring in certain games
like badminton, temnnis, golf, and cricket. A good example is in l
bowling a cricket ball to the wicket. Where the ball lands in |
relation to the wié%et provides the ﬁowler with information.
Extrinsiec or augmented feedback .refers to'information that is:

not usﬁally available in the task, It is an extra information that.
i

is added by the teacher/coach or the investigator or any other persén
or thing in the environment. |
iccording to Kamal and Gallahue {1980):

Extrinsic feedback takes the form verbal
cues from an instrucior, an observer or sorm
some form of mechenicel stimulus. {p.215).

lMechanical stimulus in this case may be television, photographs and

video-tapes of one's performance {replay of tapes). The effect of

, U |
both intrinsic and exitrinsic cannot be over-emphasised. An example

is in soccer corner kick, apasri from the verbal comments of the _

coach as to why the player kicked the,ball ovef the goal-line insteaa
of playing it to the goal-area, the player himself is able 1o sese. !
that the ball &;é 16t ‘Zo to the desired area. |
Feedback may either be concurrent or'terminal. in a con- !
current feedback the information is presented from moment—to-moment

as the performance is in progress. Concurreni feedbzck can be .

intrinsic or extrinsie in nature. According to Kamesl and Gallzhue

- |

(1980):
Intrinsic concurrent feedback is the sensory
information from the task itself that is
supplied to the learner during performance,
. in other words getting the feel of it when .
. performing a task. (p.216), !

» DExtrinsic concurrent feedback involves information supplied to

the serformer during an activity from an external source for example, |
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a mirror. . .

Terminal féédback refers to information that is supplied or.
that arises after completing the tesk. This can 2lso be intrinsiﬁ
or extrinsiec. Intrinsic terminal feedback is that which occurs as
a conseguence of the performer's zctions; 2 miss in basketball
stocting is a typical example of this. Extrinsic terﬁinal feedback

is that supplied ty an external source, for example, by a coach or
g | |
2 video-tape. -

It a person practises without knowing the result of his

;

actions, improvement in his performence is unlikely. Xnowledge of
Result (¥3) serves a2s a guide to the learner in his subsequent

practices and functions 2s a basis of seléction of what is good in
thaet performance., The ¥nowledge should be as precise as possible.

do matier whether the feedback is intrinsic or extrinsie, the

learner is provided with information concerning the "goodness" or
"correctness" of the movenment. Knowledge of result is very ,

important in skill acquisition. According to Bilodeau and Bilodeau

(1961) 2s quoted ty ¥ mal and Gallzhue {1980):

Studies of ...... Enowledge of result show it

to be ithe strongest, most imporiant veriable
conirclling performance and learning. It has i
been shown repeatedly that there is no improve-
ment without knowledge of result, progressive
improvement with it and deterioration after

its withdrawal. (m. 216).

It

¥napp (196L) supporis the above statement by saying:

In general, knowledge of bad points helps a ‘
person to break down old hdbits and knowledge _ |
of good points to build up the new. (p.35.) ;

Hnowledge of performance (KP) is another form of términal
feedback., It takes place primarily in both intrinsic anq'extrinsié

r
™~ I
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concu;rent forms of feedback. 'The individugl receiving intrinzic
knowledge of performance is gaining information about the temporal,
spatiel and kinethetic aspects of the activity‘while the task is
going on, Extrinsic information is supplied through the instructor;
or dbserver's comments during the activify. Gentile (1972) and
Del Rey (1971) in ¥amal 2nd Gallsnue (1980) affirmed that knowledge
of performance is the most effective when dealing with closed |
skills. Figure I provides en overview of various aspectis of feed-:
back and their'relationséip to one another, .

Feedback plays the role of infoxmat%on, motivation and rein-
forcement (Brown, 1949 and Ammons, 1956). It may inform an indivé-
dual about what he should or should not do, or be doing. It may |
motivete the individual. It may rewérd the individual forx correét
performance or punish him for an incorrect pérform;nce. The

information and reinforcement funciions of feedback axe reproducéed

from Kamal and Gallahue (1980) in Figures IT & III.
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VARIOUS ASPECTS OFFEEDBACK AND THEIR

 FELATIONSHIP TO ONE ANOTHER
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Studies have been conducted on the effect of the informational

aspect of feedback on learning and performance. Pierson and Rasch

(1967) carried out an experiment on 15 subjects in California

College of Medicine on the "effect of knowledge-of result on
Iso;é£ric strength scores.™ 'They discovered that isamefric
strength scores were greater ﬁhen the subjects had knowlédge ofl
their performance than when they did not. |

Bilodeau, Bilodeau and Schumsky (1959) had two groups for an
experiment. One group received knowledge of result after every
practice trial while the other group received no knowledge of result
at all. The group with knowledge of result showed considerable

improvement in performance after 20 trials. The group with no

Jnowledge of result did not improve, When the‘group without know-

ledge of result were given knowledge of result after the twentieth
trial they showed nearly the same 1mprovement as the group with
knowledge of result. The experiment seemed to show that learning
tekes place only if there is some information about performance,
Bardwell (1981) conducted a study on ;;edback delay, expecta-
tion and developmeﬁt. Gradesfh, 6 and 8 were used to assess
whether feedback on a school related learming task served as an
information or reinforcement function. The results indicated th@t
feedback serfed an informational function and delayed feedback

facilitated retention contrary to reinforcement theory rule.
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The closed lgop‘theory of motor learning broposed by Adams
(1971) holds that the main role of feedback is to supply information
to the.learner concerning his performénce rather than reinforcement.
Martenuik's (1976) informatidn pibceésing mﬁdelrof motor learning
holds that whether té;—intrinsic or extrinsic feedback each ig a
source of errors and which finally leads the learner to the correct
response.

Motivational property of feedback has been researched into and
investigators seem to agree that.additional feedback information
facilitates performance and increases interest level (Gibbs and
Brown, 1955; Ammons, 1956; Smode, 1958; Locke, 1967; Locke et al.,
1968 and Robb, 1972). :

It is important to stress that physical education teachers
and coaches should note that unless a certain répﬁort is establighed
between them and iheir learners, knowledge of result ﬁay iﬁhibit
instead of motivating learniné and peEforthce.

Reinforcement has been defiﬁed by Sage (1971) as;

an event following a response which increases

the robability that the response will be made
again when the same stimulus situvation occurs

(p.3L5).

The reinforcement theories of learning as proposed by
Thorndike (1903), Skinner (1938), Miller and Dollard (1941}, Hull
(1952) and as applied to motor learning by Rushall and Diedentsp
(1972)hold that reinforcement is the primary role of feedback.: They
submit that reinforcement may either be ppsitive,(rewérding) or
negative (punishing).

An investigation conducted. by Rosenbleeth:. (19%1) compared the
effect of various reinforcement on the subjecté‘ maiimal.motor '

performance., The investigation was concerned with

[
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(a) Positive Reinforcement {b) Negative reinforcement (c) A
Combination of positive and negative reinforcement and (a) A
control &roup with no external reinforcement. The investigator
used 7th grade, 8th grade and freshmen froﬁ alCollege. Each gréd;
was sub-divided into four groups with 20 subjects in éach group.
One group received pésitive feinforcement, another group received’
negative reinforcement, the 3rd group received a combination of
positive and.negative reinforcement and thé Lth received no external
reinforcement. The task was a 20-second ride on a Monark frictionél
bicyclerergometer. The subjects were pretested and had nine addi-'
tional test triéls over a period of time. At the conclusion of the
test day the treatment was given to each group. The study showed
that all the methods of reinforcement improved performance for
twenty seconds on the bicycle ergometer, Positiv; reinforcemeﬁt,
negative reinforcement or a combination of thp tﬁo did not signifi—;
cantly affect performaﬁce. a.‘

Hurlock (1925) using addition problem as the learning task 1
with four groups of“children found that p;;ised group performed Best;
the criticised gfoup was second ygst, followed by ignored group,
and finally the no-comment group. :

Broughton and Nelson (1967) investigated the effécts of :
reward'and'punishment on skilled motor performance. The subjects
performed three motor tasks: grip strength, starting and rumning

six feet, ang 2 60-second a1l out ride on a bicycle ergometer. The
& '

investigators used positive verbal reinforcement, neutral reinforce-

ment or negative verbal reinforcement with the subjects. The

results showed that the prositive reinforcement performed best on

all the three tasks. e

Witte and Grossman (1971) administered a tactile discrimination
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test to three groups of kindergarten children end found that the
punishment only and‘reward/punisﬁment groups performedlsuperiQr to
the reward only group.

From the studies reported ébove it would appear that inisome
situations the reinforﬁement property of pfaise and reward isi
greater than punishment or criticism and in other situations the
reinforcement effects of punishment may be equal to or greater than
those of rewerd.

On competitive behaviour, Garry (1963) warned t-at when
reward is linked with competition, it may be reinforcing the wrong
outcomes. He says as quoted by Sage (1971):

Instead of behaviour approprizte to the learning

task being reinforced, the effect is to rein-

force a desire to defeat one's opponent (p.3L6).
Garry continues his warning to éoaches that desiréble values of
competitive sﬁorts‘will fe neglected if teams desire to win at all
cost as a result of promised reward. »

Research on feedback has begun since the early 1900's buf
suiprisingi; only very few contrtlled studies that use sport skiils
exist. Majority of the existing research has used f{ine motor t;sks.
This point is amplified in Sage's (1977) statement that:

Studies uéing gross motor behaviour have been
conspicously few, presumably because of the

- rigid. control necessary wnen feedback is the
critical issue. (p.413).

-

Studies have looked zt the effects of providing or withdrawing
information about one's performance during or after an activity for
varying lengths of time. A few of such studies are reviewgd below:

Lorge and Thorndike (1935) tested subjects who performed d ball-

3

tossing task at unseen targets,



. results that enhance cues inherent in the task will produce better

62
The subjects received information about their performance either
following a delay of ze;o to, six seconds or after the completion
of an intervening throw. From their results, the investigators
concluded that there must be some feedback following the performance
ifxlearniné is to take place, but the pfesence of an intervening
response eliminateq the #alue of feedback and learning did not
ocecur, ‘ _

Biledeau {1956) also studied the effect of delay of.knéwledge
of results in an experiment in which additional responses had to be
made during the delay. For exaﬁple in 2-trial delay condition,
knowledge of results of the first trial was given only after the
third trial had been completed, knowledge of results of second trial

! s
were given after the fourth trial was completed. She found that

1

the presence of intervening trials decreased the value of feedback

and the pe;fofmance‘brrof increased when intervening trials were
added before knowledge of results was,given. Her findings on the
Positioning-task experiment point to the importance of an intervening
fesponse in determining the effectiveness of delay in knowledge of
results. In a similar Stbdy Lavery and Suddon (1962) also found

that eventually péople can learn tasks even though intervening

trials are present befo;e feedback, They also found that subjects
learning the task with intervening trials before feedbéck were able
to retain the skill better ihan those persons learning thé skill
with no intervening trial before knowledge of their performance.

These results further support the statement that knowledge of

retention of the skill being acquired,

Greenspoon and Foreman (1956) performed an experiment on the
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effect of delaying kﬁowledge of result on the learaning of'a_3-inch
line drawing task with blind-folded subjects. The knowledge of
result was delayed for 0, 10, 20 and 30 seconds and one group was
not given knowledge of result. The study showed that increasing the
length of“d;lay of result reduced the rate of learning, but a delay
up to 30 seconds produced better performance than no knowledge of
result,

Alexander (1951) in a dart-throwing experiment showed that a
delay of knowledge ¢~ result from zero to sixteen seconds had little
or no effect upon learning when the number of hits or thé score
obtzined on each trial was ggpsidered. The ability of the subjects
to pred%ct the resulis of their toss was, however, affected by the
length of the delay. The poorest predictions came with either very
short or very long delays. This result seems to ind%cate that
moderate delay of knowledge of result enhances learning. The
results of a study by Weinberg, GWF mnd Tupper (196L) on the effect
of delays from one to twenty seconds on learning also gave backing
to the conclusion that moderate delays in feedback wer: superio£ to
very shert or very long delays. They concluded that a S-second
delay was optimal in the facilitation of performahce.'

McGuigan (1959) asserted that improved performance noticed
in the more moderate delay periods was probably due to the amount

of rest between trials or the amount of time A5110W8d between the

knowledge of results and the next practice trial., This notwith-
standing, the moderate delay periods still produced the optimal

prerformances.

Bilodeav and Bilodeau (1961) concluded that when the periods

between responses are free of special interpolated responses,
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whether feedback was delayed or given immediately was immaterial

to learning, 1

One method of providing visual feedback during the acquisi-
tion of motor skill is to provide motion pictures of one's
performance. This type of feedback is delayed, accumulated, and
terminal, Watkins (1963) used this technique to improve the
batting performance of highly skilled university baseball players.
The findings of the study showed that the players‘who observed
their errors through motion picture projection reduced the errors
more than the group of player who did pot view their batfing.

Gray and Brumbach (1967) used 2 variation of the motion
Picture-filming technidue in a study of beginning badminton skill
learning, They used various precbnstructed film loops of each of
the basic badminton strokes showi;g a skilled player executing
the strokes in bdth normal and slow motion. The 1oobs were
continuously available 1o the studenzs through daylight projection.
The study revealed that at the end of *he first 5 weeks of
iﬁ;truction, the studénts that had access to the film loops
acquired a higher level of badminton than those who did not have
access to the film loops., At th; end of the tenth week, however, -
there was no significant difference between the performance of the
two groups. This study seems to confirm that availability of a
visual model facilitates a cogmitive understanding of a new motor
skill. '

Thompson (1969) experimented with two groups of golf beginners.
One group used a photographic technique, a Folaroid graph-check-
sequence camera providing an immediate feedback., The other group
did not have the feedback.‘ The result showed that the photographic

technigue facilitated the initial acquisition of golf skills.



¢

¥

. . €5
Again,'this study like.the earlier ones seemé to show that feedback
via photographic technique aids beginners to ﬁnderstand the require-
ment of a new motor skill,

Comparing the effectiveness of é videotape relay Sf a maze-
tracing performance with that of viewing the éompleted tracing
only, Eckert (1970) found no significant difference between the
two types of terminal feedback and that within the limit of T to
3C seconds the delays had no effect on perforﬁance.

Oxendine {1973) cites several studies that show that augmeﬁted
feedback via the instant replay faciiitates the learning of skills
by beginners. He, however, stresses that for effective use of the
techniqué, personnels i;volved should have the technical skills.
That is, they should be able to edit the material to give informéf
tion about the components of the task and be ablé.to teach the
learner how to oﬁ;erve the videotape replay. I
| Phyéical-education teachers and sport coaches should bear in
mind that the use of television feedﬁack, as an effective teaching

aid requires careful- planning,

Implication of Feedback o Teaching,

From the foregding discussions, it is clear that feedback is
very important in learning situation. Physical education teachers
and sports coaches should exercisé care to ensure that the learner
recognises the aspects of the skill that'are critical and the
natu;e of.feedbgck surrounding his performance. The teacher must
teacg the student how to evaluate and use the inherent feedback
to modify responses. ?he successful use of augmented feedback
requires careful planniﬁg rather than the adoptiqn of a "hit-or~

miss" zpproach. The teacher must study and investigate the diffe-

rent techniques available. for use. He must recognise good teaching'
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criteria and make conscious efforts to include such in his teaching.

Motivation and Motor Skill Acquisition.

Motivation is. the internal mechanisms which arousgrand direqt
behaviour (Sage 1971). The investigator defines motivation as an
inducement or:incentive to action. The importance of motivati;ﬂ in
learning has been stressed by authors and rese;rchers. Sage (1971)
says, "Learning without motivation will result in little change in
behaviour.” Robb (1972) says, "Motivation is a prerequisite to’ahy
learning and plays an important role during the entire process ofh'
acquiring a skil%.“ To emphasize the importance of motiéation,
Gagne and Fleishman (1959) says "Motivation does not simply add to
skill in producing performance, but rather multiplies with it."
They suggesé an equation, to show this relationship: - |
: Perfo£mance‘ﬁ.8kill x Motivation,

They said that tﬁére were many examples of where an individual or
team of mediocre ability beat superiif individuals or teams when
motivation was high as cases where thé equation seemed to apply.

Wilkinson (1966).randomly selected eighty boys from each of
four age levels (7-8, 10-11, 13-14 and 16-17 years). He tested the
subjects fof muscular endurance Af the right arm with an ergograph, °
and used the results to equate the subjects into three treatment ;
groups and a control group. The test was repeated three weeks later.

The "praise" groups were given verbal encouragement and the "reproof"

groups were subjected to verbal disparagement during the latter

- part of the test. The "aspiration" groups set hoped for géals

after being told their initial scores. The control groups had the
initial instructions repeated. The analysis showed that verbal

encouragement, verbal discouragement, and level of aspiration were
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all highly effective motivators for 7-8 and 10-11 year olds. _No
motivational variable was significantly effeotive with the ot?er two
age groups. No significant difference was found between the éaria-
bles, so they seemed equally effective motiﬁotors. %

Team competition, teacher-imposed level of asﬁiréfion, énd
student-set level of aspiration were compared in college archery
classes on-the basis of improvement in scores by Clawson (1965)'

The most favourable condition early in the programme appeared %o be
indiv;dual student-get goals. The group with teacher-imposed goa?s
improved less than the other two groups. Tean compe tition rproduced
prositive improvements throughout the programme, ospecially in Ehe
latter phases, Student-set lefels of aspiration followed by téam
compelition appeared to be the most desirable sequenceg. Greater
improvement occured before than after the m1d-p01nt 1n the programme.
Students who con31stently set attainable goals showed more consis-—
tent improvement than those who consistently set goals higher than
their achlevement.

Marten's (1970) study determined the effect of aff;llatlon and
task motivation on the success and satisfaction of college intra-
mural basketball teams. Over 1,200 male students from fhh-baskgt-
ball teams responded to a pre- and post—season questioneer whico
assessed affiliation and task motivation as well as a team satisfac-
tion. Teams were oategorized into low, moderate, and high level%
for both affiiiation and tésk motivation. The number of games won
determired success. The result of the analysis of the study showed
that high task-motlvated teams were more successful and more satisfied

than moderaoe or low task-motivated teams. ngh affiliation motlva-

ted teams were less successful but more satisfied than moderate and
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low-affiliation-motivated teams. i
Tutko and Ogilvie (1961) interviewed hundred of coaches and
reported that all agreed that motivation was from S50% to 90% tbéir
responsibility. They say, "The coach must know how to motivatel
individuals, and now how to motivate a team." i
From the above it is clear that performance is enhanced when
an individual is motivated, Everyone involved in the teaching or
coaching of motor skill should, therefore, attempi to—learn all that
he can about motivation so that he can use the knowledge in
improving the 1ear§ing the learning and performance of the students
under his‘direction. ;

Individual Variance in Learning, There are other variables,

apart from thése'discussed earlier in this chapter, that affect‘skill
acquisition aﬁd pe;fofmance. These include sex, ége, height, weight,
vision, hearing an& motor abilities, Motor‘abilities; according to

Schmidt (1975a) are "inate, relatively;stable ;haracteristics of the

individual that underlie a certain type of motor response.,"

- Experience has shown that individuals vary in capacities they bring

to the learning situation.- This variability affects the indivi-
dual's respoﬁse to instruction (teaching). An individual that has
a weak ability will not be proficient in a skill that requires éuch
an ability. 1In like manner, an individual that is very strong in a

ﬁarticular ability will show proficiency in a skill that requirés

that ability (Fleishman and Hempel, 1956).

Fitt and Posner (1967) and Sage (1977) opined that individuals

vary in the levels.of their motivation and their abilities to sgstain

attention. This variation may affect the rate of acquisition |

(learning) and consequently the performance of the individual.
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The physical education teacher or‘the coach should be aware éf
all the vagiables that affect motor skill acquisition and performance
and use his/her expertise to cope with them to the advantage of the

learner,

Sun:a;yao{.Literaturu'neview

Categorization of skills enables the physicai education
teacher or the sport coach to specify to the lea:ner.what is involved
in a skill. He is also able to understand the complex factors
involved in varicus skills aﬁd would, therefore, be able to develop
better instructional technique. \

Demonstration, diagnosis and direction are crucial in the
teaching of motor skills. The teacher/coach should bear in mind
that pupils learn more by copying what they see. It isy therefore,
advisable that the teacher should be able %o dem;nstrate all
skills as perfectiyqas péssible. If the teacher is uhable to demon—f
strate the skill well, he could use a!skilled player to demonstrate.f
Such a demonstration is better than a verbal instruction of how %o
d;‘the skill. Demonstration must be done where the whole class éean
see the demonstrator and where the demonstrator can see the class.
If a pupil is in difficul ty, redeﬁonstrate.

To acqiire motor skills reguires practice, but practice does
not automatically result in improved proficiency. Practice does not
make perfect, The learner must be guided in his/her practice and f
must be encouraged to have mental practice of the skill he is .

learning. Coaches and ph&sical education teachers should alsc be

. ¢oncerned with motor skill retention. There are many instructional

techniques from which ‘the teacher or the coach can select., The one

to use will depend on the changing factor which a successful teacher

" learns to sense,
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. Physical fatigue appears to have 2 negative effect on skill
ecquisition (learning) and performance. The physical education
teacher or the-coach should use his/her common sense to decide ‘on

the time to spend on learning a skill before fetigue affects

" performance.

Feedback is 2 "sine qua non" for motor skill acquisition. The
practitioner in the field of motor skill acquigsition must study and
investigate the different techniques available for use and make
conscious.efforts to apply them in his teaching/coaching situations.

!

Motivation is the key to all learning. The primary task of
the teacher or coach is to encourage studeﬁts to want to learn.

The teacher or cozch should praise what the students do correctiy

so that they will keep trying until they master the skill, Each

student ghould be motlvated to do his best, The teacher or the

. coach should remember that students vary in their ablllty to as?lml-

late and that they have different Physical Education background.
A1l teachers must find out for themselves the best and most positive
way to motivate the ‘students under their dl octlons. It is, howéver,
advisable to use more reward technique than punishment techniqué.
There are some variables among individuals which result in
different ways of processing information, resulting in different;
responses to stimuli and produce differences .in performence., The
pnysical education teachers or the coaches should take into account
the individual differences in their students when planning their

teaching/coaching sessions,
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_CHAPTER III

METHODS AND PROCEDURES

Introduction

This study compared three instructional techniques in termé

- of their ability to promote learning of dribbling and shooting in

the game of hockey, The investigation was conducied in two stages.
The first stage was the pilot study while the second was the main
Studyo

The Pilot Study

The purpose of the pilot study was to determine thé probleﬁs
that might arise when conducting the main study. The second
Purpose wes to refine the measuring instruments before conducting
the main study. A third rezson was tb evaluate the measuring
instruments. -

The subjects for fhe pilot study were sixty Fo;m I boys
attending a Secondary School in the §omolu Local Governméht of
Lagos State., The bo&s were randomly assigned to three treatmentc
groups with twenty boys in each group. Thg_groups Qere the practice
group, the Reciprocal group and the Inclusion group. Each group.
had one 1-hr. reriod per week for three weeks on dribbling. The
Practice Technique (PT) group had its training on Mondays, the
Reciprocal Technique (RT) group had its on Wednesdays whilé the
Inclusion Technique (IT) group had its own trairning on Fridays.

At the end of tHe three weeks the boys were tested with the ﬁdebayo
Hockey Dribbling Test for Beginners to ascertain the effect éf the
treatments on learning outcomes. (See Appendix A-1 for the descrip~

tion of the test). The analysis of the results showed that the

three techniques produced significant improvement (p zim;OS)'
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. The three group; then had the same treatments for the skill
of shooting in hockey, Aga%n, they each had oné 1-hr. a week for
three weeks. At the end of the treatment period the learning out-
come was measured with the Adebay; Héckey Shooting Test for
Beginners, (See Appendix A-2 for the description of the test).
The analysis of the results showed that there was no significant

14

difference in the learning outcomes produced by the three techni-

ques (p £ .05).
During the pilot study, it was observed that some boys did

not dribble round some of the markers which were original}y single
tins. This observation made the investigator to design the marker

used for the main study (See Figure "IV in the Ap@endii).

The original facility for the shooting test had no restraining
circle. During the pilot study it was observed fhatlsome boys
dribbled far int;.the shooting circle before shootiné. The
restraining circle included in the final facility,fpr the test in

* . : .
the main study prevented the phenomenon (See Figure'ﬁI in the Appen-

I
)

dix); . . e

Evaluation of the Instruments
—__—_"_""‘_"'——-1-—-—‘

There are certain qualities"which a measuringrinstrument must
Possess before one can have faith in it. These qualitieg are ‘
validity, reliability, objectivity and economy. Unless an‘instru—
ment has all these quelities, it is of very limited use in an
educational evaluation programme. In order to provide information

about the worth of the insiruments used in this study, their

validity, reliability, objectivity and economy were established.

- (Baumgartner and Jackson, 1975),

~t



&

w0

73

Yalidity of the Instruments

YValidity of a meésuring instrument is the degree to which
the instrument measures what it intends to measure (Obe, 1980).

To éstablish the validity of the instruments used in this
etudy, face validity and subjective rating methods were used.

Three hockey coaches from the Lagos State Sports Couﬁcil
were invited to evaluate the instraments., All the three coaches
agreed that the two instruments measured what they were intended
to -weasure, |

Tne three coaches were asked to subjectively score twenty
boys from those used for the pilot stuﬂy. The subjective ratings
of the coaches were used as the criterion score as recommendéd
by Baumgartner and Jackson (1975). The ratings by the coaches
were convertgg to figures, In the conversion £ = 5, B = |,
C=3,D=) and E - 1. (See Appendix B for the rating scale).
Using the Pearéon Correlation Coafficient formula, the scores on the
instruments were correlated with the composite scores by the
coaches, The validity coefficient fc~ dribbliné wags 0.70 wﬂilg
that for shooting was 0,83 (See Appendices C-2 for the v |
computations). These coefficients were high enough for the
investigator to conclude that the instruments for this study
were valid. |

Reliability of the Instruments

Reliability is the extent to which a test is dependable.
[
That is, the degree to which similar results will occur when the
instrument is repeated on the same subjects under similar

conditions.
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The test-reétest method which has been described by Roscoe
(1975) as "the most obvious method of determining reliability
of a test® was used for this study. .

Twenty boys from those used for the pilot study were
tested on two oscasions on each'of the instruments. On a
Monday at about 9.00 a.m, the boys were tested on dribbling.

On Wednesday of the same week, the boys were re«tested at abouf
the same time of 9.00 a.m. On Tuesday of the same week the
boys were tested on shooting at 9.00 a.m. The following
Thursday, at about 9.00 a.m. they were re-tested on the shootiné
test.

The Monday scores were correlated with the Wednesday
scores using the Pearson Correlation Coefficient formula, The
Tuesday and Thursday scores were also correla;ed to compute the

reliability coefficient. From the computations the reliability

_coefficient for the Dribbling Tes} was 0.95 while the coeffici?nt

for the Shooting Test was 0,90 (See Appendices C-3 & C-l for

the computation),- These coefficients were high enough for the :

investigators to conclude that the two instruments were relizble,
B |

Objectivity of the Instruments

Objectivity is the degree of uniformity with which various
bersons score the same testee, It is a measure of the worth

of the scores from a test.

Like validity and reliability it ean be determined L
;

statistically. Two or more testers score the subjects

concurrently and independently, The correlation coefficien}-

obtained from the two set of scores indicates the objectivity

I

of the tést. ' o
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In establishing the objectivity of the measuring insirument
for dribbling in this study, three physical education students
of the University of Lagos, who had training in timing and who
were judged to be very good by the lecturer in charge cf track
and field athletics, scored the boys. The three stop watches
synchronized. The boys for the pilot study were scored and the
scored and the scores from the three students were used to
determine the objectivity of the instrument. The Pearsoﬁ
Correlation Coefficient Formula was used to correlate the scores
from two of the students. The coefficient was 0.9. Tﬁe 8cores
from one of the two students was correlated with those of the
third student and the coefficient was 0.9. These coefficients
indicated that the scores from the three scorers were unifbrm.

For the shooting test, the physical education students and

_the investigator -scored the boys for the pilot study.

Objectivity had been built in the georing system. That is, once
a ball passed through any of the portions of the goal, the
designated point-was awaré;d. 411 the three scorers had the '
same scores from all the boys tested.

On the basis of the above the two instruments were Judged

to be objective.

Economy of the Instruments :

Economy of an instriment refers to the cost of the testing
materials, the time reguired for conducting the test and the
feasibility of the test.

Ais far es the instruments for this study were concerned,

they did not require expensive equipment.

L3
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The dribbling test reguired sticks, tins and stop wat?hes.

Thé ehooting test required bands and a stick as{the marker.,

The additional marking required was a semi circle witH broken .

. 3
lines, . F

The pilot study showed that the main study would:be feasible
2nd would not be time consuming. The dribbling test tbok about
one hour for the twenty boys, While ‘the shooting test;took one
and 2 half hours. The instruzents were judged by the fnvestiga-
ter as possessing economy. [

TABLE 1

SUMIARY OF TEE EVALUATION |
OF THE INSTRUMERTS '

DRIEBLILG | SEOQTIKG

VALIDITY - 0,70 0.83

|
. ] I
RELIARILITY 0.95 0.90 '
OBJECTIVITY 0.99 0.99

‘ : |
The Main Study . i
In this study, junior secondary school boys learnt the

1 '

skills of dribbling and shooting in the game of hockey using one
- |

I
cf three instructional techniques. The techniques were the saze

~as for the pilot study. These were: the Practice Technique {PT),

“he Reciprocal Technique (RT) and the Inclusion Technique (1T).
b
The purpose was to determine the relative effectiveness df these

alternative techniques of insiruction on acquiring the skills of

Cribbling and shooting in hockey.
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The Subjects of the Study i

A boys' Secondary School in the same School Management
Committee (SFC) ag that used in the pilot study was chosen for

the studv. The school was chosen because of its nearmess to the
i b

University of Lagos where the study was conducted. Aééecond

‘reason for selecting the school was that it had the fac;lities

k

3
From a population of six Form I classes, three were rapndomly -

selecteé. The reason for selecting classes was that the experi-
men&s were performed during the physical education pe*iods on
the school time-table. From each of the three classesé thirty
boy; were randomly selected. Tﬁat is, a2 total of nine@y boys

were used for the study. The three classes were then Tandomly

a2ssigned to the treatment ETOUpPS. ‘ |
" i

The ages of the boys fanged {rom 11-1} years. Nene of the

boys had any experience with the skills used in this iﬁvestigation.

Experimental Treatments

The boys learnt dribbling and shooting in the game of hockey
under one of three experimental treatments. The treatments were:
Te The Practice Technique {PT).

2. The Reciprocal Technique (R2T). - .

h

3. The Inclusion Technique {IT).
Zach . ireatment group had two LO~nin. periods of 1nqtructlon and
\
training for four weeks. The peraods were the phy31ca1?educatlon

lesson periods scheduled on the school time-table, The'groups

first 19crnu drlbbllng. After the exoerlment on dr;bbling had

been completed, they learnt the sx;{} of shooting in hockey.
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In order to prevent variation in the teaching behaviour and
in the personality of the‘teacher, the investigator did the
teaching. A highly skilled player from the first team of the
Lagoc-Stzte Amateur Hockey Aissociation, however, demonstrated the
skills,
Experimental Design
£ pre-test - post-test desisn was ecployed to de-ermine the
effects of the three techniques of instruction on skill acquisition
‘i?i and retention. Shown below is the model of the design: '
TABLE 1(a}
MODEL OF THE DESIGH
) m i
Practicejiechn%que 5, T . 32 . | 53
Reciprocal Technique S1 N T 82 _ 53
. . m - 8
Inclusion Tech?lque 5, T 52 . 3
_ KEY: '
w7
w 81 = Pre~-test Score
82 = Post-test Score
S3 = Firnal test Score !
T = The treztment.
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Dribbling in Hockey L _ [

The Practice Technique Group. The group met on, Tuesday

and Thursdays from 9,20 a.m. to 10.00 a,m. At the beginning of
the first period, the invgstigaﬁor explained to the béys vhat
they were expected to do and the roles whiéh'he had té perform
during the impect period. FHe explained and described;how to
exécute‘the skill of dribbling stressing the followin% teaching
‘points:
(a) The left hand is on top of the stick whilc.{ the right
hand is a little way down the stick. :
(b) Lean forward. :
(¢) Get the ball ahead of you and slightly to Lrour right.
(@) Reverse tne stick to bring tge ball that g&es to the
left back to the right. F
{e): Look away from the ball regularly to‘ascer%ain
positions of other players.
Aftér the explanation and description, the highly skilled
piayer deé;nstféted. After the demonstration tﬂg inveétigaﬁor
allowed the boys to ask questions on what they had heard and
seen. After the questions had beeﬁ answered the boys d#spersed
to the practice stations. Each boy selected a practice?station
and began-his practice trials using the items in the tabk sheet
shown in Kﬁpendix D-1. During the practice period the i
investigator moved aﬁout, obéerved the performance of eéch boy

, I
and offered feedback to individual leainer. Some of thg feed-

back were:



T Investigator: "Did you tell him?"
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1s Keep your hands apart. L ;

2. Reverse the étick to bring the ball to youf right.
. i
-~ 13, Increase your speed, o !

: | -
The Reciprocal Technigue Group. The group met on Wednesdays

and Fridays from 9.20 a.m. to 10.00 a.m. On the first éay of the

experiment, the investigator led the boys through the periods

. . . L
of explanation, description, demonstration and questions as he

: _ (
did with the Practice Technique Group, . After their questions
, |

had been answered, the boys were asked to select a partner with

|
At

whom they wanted to work znd go to the practice station.
the practice station, they used the task sheet provided ﬁy the

investigator (See Appendix P-2). As one performed the task the
)
other carefully watched the performance of the partner, compared'it

with specific: criteria/teaching points provided by the i%vesti-

gatop,'drew conclusions about the quality of what was observed

- ., |
and offered feedback to the performer. They then ewitched roles.

That is, the performer became the.observer and the observ%r

— .

|
became the performer. The investigator moved about from pair to

. - I
pair, listened to the feedback offered by the observer, co@munida—

ted with the observer in regard to the feedback offered an? gave
feedback to the observer and moved to the next pair. & saﬁple
of communication that went betweeé the investigator and thg
observer was: _ . _ !

' |

i Investizator:s "™dow is your partner doing?"

Observer: He is keeping his hands together."

— o —— e

Observer: %I wilﬁ tell him," ‘

Investigator: "Let me hear you tell him."

\ N |



81
Another one was:
Investigator: "How dis your partner doing?"
Observer: "He.is doing well."
InveStigator: "Wwhat is he doing well?"
Observer: 'He is reversing his stick to bring the ball to
the right." |
Investigator: "Your observation is correct.”
Did you tell your partner?"
Observer: "Yes",.
Investigator: "Good".
The group used the task sheet throughout the four weeks of th§=
experiment,

The Inclusion Technicue Group. The boys met on Hondays.

1

froz 9.20 a.m. ‘to 10.00 a.m, and on Wednesdays from 10,10 a.m. to
10.50 a.u. - On the day the group first met the invéstigator
Gescribed and explained what the boge were to do aﬁd siressed the
teaching points as given to the Practice Technique Group. Tne
tighly skilled player demonstrated and the boys were gi:;n the
opportunity to ask questions én what they heard and saw. The
Guestions were answered and the boys were given the task sheets
{See Appendix D-3). They dispersed to their practice locati&ns.
Lt the préctice‘locatioﬁs they surveyed the choices offered ﬁy

the levels of the performance and decided their individual entry

zoints. \

F ]

After the boys had started, the investigator moved about

and offered feedback to the individual lezrner on whether or not

he had selected the appropriate level. He avoided value feedback
. X ;

which might give the impression that he liked the level seleéted.
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Whenever the investigator observed error in performance at any
of the levels he asked the learner to referfto.the task sheet
and io check his performance again. Learners who chose low levels
chose higher level when they felt that they were ;eady for tﬁe
level, The sheet was used throughout the period of the !

experiment,

Shooting in Hockey r

For this experiment, the same groups of boys as for the
dribbling experiment were used. That is, the boys who had the
Practice Technique treatment for dribbling lsc had Practice
Technique treatment for shooting. The same was true of thg.other
treatments. :

The Practice Technigue Group. The group met from 9.20 a.m,

to 10.00 a.m. on Thesdayé and Thursdays. On the first day, as

was done for the drlbbllng experiment, the 1nvest1gator explained
and desc:ubed the execution of the skill stressing the follouing

teaching points:

(2) The two hands are.close toge¥her at the top of tﬂe
stick,

(b) The left shoulder peoints to the direction the:ball
is expected to go.

(c) One foot must be in frontfat the time of taking the

-—

shot.
(d) Heep eves on the ball.
(e) Swing the stick hard and follow through to the

“intended directién of the bail.

The highly skilled player used for the dribbling demonstrated

the skill., 4ifter the demonstration the boys went to their
i
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practice stations., They used the task sheet (See Appendix Deh)
for their practices and ghe investigator offered feedback in the
same manner as he did with this treatment for dribdbling. %he
task sheet was uged throughout the period of the experimeq#.

The Reciprocal'Teahﬁidue Group., The group had its teaching

- learning sessions on Wednesdays and Fridaye from 9,20 a.m. to
10 00 a,m. The group went through the routine of the first day
as described in this treatment with dribbling. The task sﬁeet
shown in Appendix D-5 was used for the practice and throughout
the period of the experiment. The roles of the learners were’
exactiy the same zs for dribbling. That is, they worked in[pairs
and switched roles. The investigator also performed the same role
as he performed for the experiment on dribbling.

The Enclhsicn Zechnigue Groun, The boys met on Mondays from

9.20 a.m, to 10.00 a.m. and on Wednesdays from 10.10 a.m, to
10.50 a.m. On the first day of meetlng, they went through the
routine describe@lunder this technique uséd for dribbling.

The task sheet'used for their practices is shown in Appendixin-é.
The tesk sheet was used for.the four weeks of the experiment;

The role of the investigator was exactly the same as his role for
the Inclusion Technique under the dribbling experiment.

Pata Collecticn

g

Before the beginning of the Gribbling experiment the subjects
were tested with the Adebayo Hockey Dritbling Test for Beginnérs.
At the end of the fourth week they were tested with the same |

test to obtain the post test scores. After four weeks of no

practice the test was administered to obtain the final test score,
o . |

Each test was scored as described in Appendix A-1, .
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Scores for the shooting experiment were also collected,
N 1
using the Adebayo Eockey Shooting Test for Beginners, before the
béginning'of the experiment, at the ehd of‘the fourth weék end
after four weeke of no prazctice. Again, the scores were;obta%ped
as described in Appendix A-2, :
The pre-test, the post-test and the finzl test sooées for

each experiment were used for the analysis (See Appendicﬁs B-1

to E-G)-

T

Method of Daia Analysis

Analysis of variance (ANOVA) was used to determine |[whether
) *

s . ., . |
there was any significant @ifference among the three groups,

(1)  at the beginning of the study, . ‘
(2) after the treatment and !

«
.

(3) after four weeks of no practice, i Where there was ?

significant dlfference, the Tukey's Post Hoc Analysis method was

|
used to compare the differences befween pairs of the meens. If

a difference between a pair of means was greater than th% Tukey
] -

value, the two means were said to be significantly diffe?apt '

i
- from each other.

1

Anal¥sis of covariance {ANCOVA) was also used to deterzine

whether the three technigues of instruction differ in efiects
!
i

on, .

(1) the post-test scores from the two skills, after the effect

_of the pre«test had been controlled or neutralized, and

1

(2) the flnalntest scores from tne two skllls, after ihe eflect
|

of the post-test had been controlled or neutralized.
Agaein, where there was a significant difference, the Tukey's
. i
|

Post Hoc Analysis was used to compare the differences between

pairs of the means, | ' i
I
]

|
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To determine whether there was a significant improvement

in each group after the treatment, t-test was done to determine
. i

the differences between the pre-test and post-test scores ;

within each group. In like manner, t-test was done to determine

whether there was any significant difference between the post-
test and the final-test. This was done to determine whether?
thei-e was' any sighii‘icant improvement or regression in the
retention of the skills learned within each group.

The confidence level for all the analyses was set at OLOS.

i

o
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CHAPTER IV

RESULTS, DATA ANALYSIS AND DISCUSSION

Intreduction

This chapter presents the results of the study conducted to
-+

determine the effect of three techniqueslof instructioncu; hockey
dribbling and hockey shooting test scores of selected junior;secon;
dary school boys., The chapter is organised under the following
headings: REffect of the three techniques on the acquisitioniof

. hockey‘dr}bblihg Skille Effect of the three:techniques on th%
acquisition of hockey shooting skill., Effect of the three techni-

gues on the retention of hockey dridbling skill. Effect of the

three techniques on the retention of hockey shooting skill.
The relevanti raw scores and  computaticns sre presented in

the appendices,:

-

EFFECT OF THE THRES TECHNIQUES OF TEE ACQUISITION OF HOCKEY |
' ' h

B

DRIBBLIWNG SKILL. ¥

Table 2 below gives the mezns and the standard deviaiion of
the pretest and posi-test scores for the three technioy s of
instruction:

A

TABLE 2

MEANS AND STANDARD DEVIATION OF THE PRETEST AWD POST-TEST

DRIBBLING SCORES IN STZCONDS.

Technigues of Instruction ' .

ractice . Reciproczl Inclusion i
: N |Mean|SD N |Mean| SD | N |HMean}SD ——-
Pre-test 30123.41+3.26] 30| 2h.1 )4k, 14 30| 23.6 th:98
Post-test 30121.3{+3.91 30{21.6 t3-?3 30 | 20.6{+3.02

¥EY: ii = Humber of Boys

SD = Standard Deviation. l

g ;
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" with 2 mean scoreje§_20.6 sec. was the fastest, the practice gréup

. e |
score of 21.6 secs. was the slowest. Aralysis of variasnce (Table

L) shows that the differences among the scorés from the three

87 i
‘Table 2 shows that at the pretest ¥he'p£actice group hagd %he
fastest ﬁegh time of 23.4 sec., the inclusion group was second Lith
23.6 sec. while the reciprocal groﬁp had the slowest time of 2h|1
sec. Analysis of variance (Table 3) performed on the pretest méan

scores revealed that there was no significant difference among.the
groups at the beginning of the study.
TABLE

SUMHARY TABLE FOR ANOVA ON THE PRETEST DRIBBLING SCORES

Source
of :
Variatioh F 83 MS Fe Ft
Between C i
£Toups ) 2 T.72 3.86 i
0.22%5 - 3,07 |
Within : _ ‘
_ groups 87 - 1525.23 17:86 !
Total l 89  1532.95 - | - |
» — s E

‘ : " p/0.08

"KEY: N.S. = ﬁot-Significapt .

I
|
|
DF = Degrees of Freedom !
i
SS = Sum of Squares !
MS ~ = Mean Square : %
Y "Fc¢ = Computed F-ratio -
£ . . |
|
i

it = Tabled F-ratio
' : i

Table 2 also shoﬁs‘that at the post-teststhe inclusion grﬁup

with 21.3 sec., came second while the reéiproca] group with a meﬁn

groups were not statistically significant. -

i} )
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TABLE

SUMMARY TABLE FOR ANOVA O THE POST-TEST DRIBBLING SCORES

. Source
of A ‘ =
Variation DF S5 " MS Fe Ft
Between . i
groups 2 15.45 7.73 |
. J
0.581\.8 3.07 I‘
Within )
£TOUpS 87 1154.55 13,27
Total 89 1170.00 —
P <Z0.05
KEY: N.S. = Kot Significant. DF = Degrees of Freedow
SS = Sum of Squares. M5 = liean Sguare
Fe = ' = Tabled F-ratio

Computed F-ratio. Ft

TABLE
$-TEST RESULTS OHN THE DIFFERENCE BETWEEN THE PRE-TEST AND POST-TEST
DRIBBLING SCORES

TECENIOUE |7 N lean SD tc t
Practice 30 2.16 | 3,41 | 3.47*
Reciprocal 30 2.59 3.15 | L.5Oo*
2.0L5
Inclusion 30 3.06 h;O? L.91*
= P<0.0S i
¥EY: H = -Humber of Pzirs t = Tabled t ;
SD = Standaré Deviation of tc = Computied t

n

Difference within Pairs = Significent at

0.05 level of confi—

dence.
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.Table 2 shows that the pretest time for each of the technigues

was greater than the corresponding post-test time. This indicates
that the boys were faster at the post-test than at the pre-test. A
t-test mnalysis (Table 5) shows that there wés a significant diffe-
rence (P/ 0.05) between the pre-tést and the post-test scores of
each of the groups.

Analysis of covariance performed on the pre~test and post-test
scores (Table 6) revealed that the difference among the three groups
T - | was not statistically significant.

"’Lﬁ - TABLE 6 *

SUMMARY TABLE FOR ANCOVA ON THE PRE-TEST AND THE POST-TEST

DRIEBBLING SCORES.

Source
of - ' ' 1 1 1
Variation IF S8x 5P S8y DF " SSy MSy FCf' Ft'

Between

growps 2 7.72 3.7 15.45 2 14.38  7.19
- 0.56"° 3,67

Within

groups 87 1525.23 303.68 115L.55 86 109L.L8 12.73
ey, Total 89 1532, 06.1 1170,00 88 1108.86' —=
i%ﬁg 9 1532.95 3 5 1

P£L 0,05
KEY: HN.S. = HNot Significant D'F‘I = Adjusted Degrees of
Freedom.
or = Degrees of Freedom. SSjy = Adjusted Sum of Sguares

for Post-test. X

IL B
85x = Sum of Squares for MS1y = Adjusted Mean Square for
Pre-test, Post-test.
—_——— ' SP §=. Sum of Product Fe = Computed F-ratio.
35y .= Sum of Squares for Ft = Tabled F-ratio.

Post~test.
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Bffecte of the Three. Techniques on the Acquisition of Hockey

Shooting Skili-

A

Table 7 gives the means and the étan@ard deviation of the
pre-tesf and the post-test scores on hockéy shooting for the three

techniques of instruction.

TABLE 7

LEARNS AND STANDARD DEVIATION O?rTHE PRETEST AND POST-TEST '

SHOOTING SCORES

Technigues of Instruction

ractice eciprocal Inclusion

I} Mean| SD | | Mean| SD N | Mean| sD §

Pre-test (30| 5.63 +1.73130 | L.87(+1.91| 30| 5.60 +1.96

Post-test 130 12.33|+2.82|30 | 10,67 +1.60| 30/11.50| +1.70

KEY; N = Number of Boys. 5D = Standard Deviation.
*

In Table 7, the practice group recorded the highest mean
score of 5.63 at the pre-test. The inclusion technique with Eﬁso
was mext while the recip}ocal group recorded the least mean score
of b.87. 4nalysis of Variance (Table 8) showed that there wa§ no

significent difference among the three mean séores.
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TABLE 8
SUMMARY TABLE TOR ANGVA ON TiHE FRE-TEST SHOOTING SCORES
Scurce
of _—
Variation DF S5 FIS Fe¢ Ft
Between
groups 2 11.26 5.63
; N.S.
1.6
L 3.07
Within .
_groups 87 303. 64 3.49
. ‘3 _ Total . 89 314.90 —
P/ 0.05
H.5 = Not Significant.
_ TABLE § .
SUMARY TABLE FOR ANOVA ON POST_TEST SHOOTING SCORES
"!
Source
of
Variation DF S8 ¥s Fec Pt
Between ’ .
— groups 2 L1.66 20.83 ‘
@ L. 66% 3.07
Within ‘
groups 87 388.8) L.Yy7
Total 89 430.50 —
P 0.05
KEY: DF = Degrees of Freedom ‘P = Computed F-ratlo
58 = Sum of Squares Ft = Tabled F-ratio
MS = liean Square N T #* = Significant’ at 0.05

», .
Sy

level of co:nfidence .

3
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TASLE 10

POST HOC TiST ON POST-TEST SHOOTTNG SCORES

P ACTICE INCLUSIOR  RECIPROCAL  TUKEY'S
12,33 11.50 10.66%  CRITICAL VALUE
12,33 | —_ o0.835 1.66%
11.50 — 0.83"5 1.30

KEY: N.S5. = Hot Significant * = Significant at 0.05 level of

confidence.

The post-tesi mean scores displayed in Table 7 shows that the
practice group which recorded 12.33 was the besi, while the inclu-
sicn group with 2 mean score of 11.50 was better than the-recipro;éi
group that recor&e@‘10.67.

F AN

Table 9, the result of the analysis of Variance (4}OVA)
performed on the differences among t;g post-test scores, however,
showed that the d;{{grences were statistically significant
(P 0.05). The result of the post hoc anelysis {See Teblie 10) on
the post-test scores revealed;thét the practice technigue was
significently greater than the reciprocal teclmigue (Tukey =
Pz 0.05), whereas there was no sigp}ficant difference between the-
practice and inclusion technigues. ;Also, the reciprocal and the
inclusion techniques did net differ significantliy.

F%om Table f it could be seen that the posi-tesi score for
each technique was greate;‘than its pre-test score. This indicated

3

that the boys improve& onftheir rerformances 2t the post-test.

The t-test analysis (See Teble 11) on the difference between the

pre-test and the posi-test scores, revealed that ihe improvements were

statistically significant (P £ 0.05). B}
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TABLE 11

Y-TEST RESULTS ON THE DIFFERENCES BETWEEN THE PRE-TEST AND

POST-TEST SHOOTING SCORES.

TECHIIQUE X Mean 35D tc -t
Practice 30 6.70 3.76 9,76% !
2,045
Reciprocal 30 5.80 1.55 20,50%
Inclusion 30 5.90 1.4 22. L4 , ;
P £ 0.05
§
KEY: N = Number of Pairs t = Tabled 1
SD = Standard Deviation tc = Computed £

ro

of Difference within * = Significant at 0.05 level of

Pajirs,” . confidence.

The sumary table for the-analygis“qf covarianc§ on the pre-
test and post~test scores (See Table 12) 2lso revealed that a statis—i
tically significant™difference (P ~ 8205) existed amdng the three
techniques.. A post hoc analysis (Table 13) performed on the ad justed
post-test scores showed that the difference between the praciice I
and reciprocal groups was significantly different, while that
betweén the practice and inclusion groups, on the one hand, and the

3 k‘. . = -
one between the inclusion and reciprocal groups on the other were

not significantly different.



TABLE 12

SUMTIARY TASLE FOR ANCOVA ON

o —

PRE-TEST AND POST-TEST SHOOTING SCORES.

of confidence

Source . - 4 1
of D SSx 8P S8y BF SS'y MS 'y Fe Fi
Variation
Between !
Froups 2 11,26 19.16] 1,66 | 2 35.11 17.56 }
. »*
Within ‘ 3.95 3.07
gToups 87 303.64 L6.34) 388.8L | 86 381.77 Lol
Total 89 31h.90 |, 65.50{430.50 | 88 L16.88 —_
P £ 0.05 ’ |
KEY: DR Degrees of Freedom DF1 = Adjusted Degrees of Freedom .
SSx Sum of Squares for Pre-test SS1y = Adjusted Sum of Squares for Post-test
SPp Sum of Product ' X MSjy = Adjusted Mean Square for Post-test
SSy Sum of Squafes for Post-test Fe = Computed F-ratio
* Significant at 0.05 level Ft = Tabled F-ratio. |

6
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TABLE 13 . _ f

POST HOC TEST ON ADJUSTED POST-TEST SHOOTING SCORES

YRACTICE HCLUSION  RESIFROCAL TUEEY'S

12.29 11,46 10. 75 CRITICAL VALIE
- . 1
12.29 P —_ ‘ 0.83}}.5. 1.51’*
11.}46 | . 0.711‘345-
.29
10.75 1 . _— 1 .
i
PL 0.0%

KEY: H. S. - Kot significant. * = Significant at 0.0%
level of confidehce.

Effect of the Three Techr!~ues on the Retention of Hockey
Dribbling Skill . i

The final testi was conducted four weeks after the end of the
i ' R

-

treatment. The result of the test and that of the post-test are

shown in Table 1l.

NEANS AND STANDARD DEVIATION OF IHE POST-THST AWD PINAL TEST
DRIBELING SCORES IN SECONDS ) .

Techniques of Instruction

. i
Przctice . _Reciprocal Inclusion

*N_| jlean | SD H | ¥ean SD ¥ { Mean Sh

Post-test 30 | 21.3 [+3.91 | 30 | 21.6 +3.39(- 30 } 20.6 i3L02

Final-test |30 | 19.5 1+3.22 | 30 | 21.1 +h. 19 30 | 20.L} +3.62

Kumber of Boys.

E
=4
1]

5D = Standard Deviation, i

Teble 1k shows that at the final-test, the prectice group with

a{mean score of 19.5 sec. was the fastest of the three groups. 'The
inclusion gréup vhich recorded 20.) sec. was second while the reciprocal
groun with a mean score of 21,1 sec. was the slowest of the tﬁrée groups.
ANQVA performed on the final-test mean scores (Table 15) showed| that
there was no statistically significant diffe;ence among the groups.

l

f
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TABLE 1

SUMMARY TABLE FOR ANOVA ON FINAL-TEST DRIBBLING SCORES

Table 1, also shows that each group

Sources
of
Variations IF 88 MS Fe Pt
Between
groups 2 34.70 17.35
1.25%5 3,07
Within
- groups 87 1210.16 13.91
Total 89 1244. 86
PL 0.05
KEY: DF = Degrees of Freedom. Fe = Computed F-ratio
55 = Sum of Squares. Ft = Table F-ratio
MS = Mean Sguare. N.S. =

Not Significant.

performed bettier at the

*
final-test than at the post-test. The t-test performed on the

scores (Table 16) showed that the practice technique group was the

only one whose difference was significant (p£L 0.05).



97 v

TABLE 16 1

$-TEST RESULTS ON TiE DIFFERENCES BETWEEN TH® POST-TEST AND

FINAL-TEST DRIBELING SCORES.

TECHNI QUE I Fean Sh tc t

Practice | 30 | 1.75 | 2.97 | 3.23»

Reciprocall 30 | 0.49 | 2.31 1,16%-8
. 2,045
. Inclusion | 30 0.17 2.46 0.38N°S
‘ PL£ 0,05
KEY: N = Number of Pairs 1 = Table 't
‘ tc = Computed t
SD = Standard Deviation
of Difference
“within Pairs.
N.S. = Mot Significant  * = Significant at 0.05 level
* .
of confidence.
“Analysis of _covariance (ANCOVA), Table 17, showed that there
was a significant difference (P4 0.05) among the techniques.
ﬁ%ﬁ?l 4 post hoe analysis performed on the adjusted final-test scores

(Table 18), however, revealed that none of the differences was
statistically significant.

= i
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Sum of Squares for Final-test.

. MSZ =

Ad justed Mean Square for Final-test.

= 4
TABLE 17
SUMMARY TABLE FOR ANCOVA ON POST-TEST .
AND FINAL-TEST DRIBBLING SCORES.
Source "

Of . . 1.... . 1 i
Variation DF SSy « 5P 'S8z DF SSzz Mg Feo 't
Between ' '

groups 2 15,055 h.32 3. 70 - 2 37.27 18. 64

- i o
Within - 3.13% 3.07
groups 87 1154.55 897.92 1210.16 86 511.83 5.95 '
Total 89 1170.00 902.24 1244, 86 88 549.10 -
P £ 0.05
KEY: DF = Degrees of Freedom * = Significant
55y = Sum of Squares for Pogt-test DF1- = Adjusted Degrees of Freedom.
SP  ="Sum of Product .-SS; .= Adjusted Sum of Squares for"Final—test.
855z = ]



< S - 99 . ;
. _ . ' TABLE, 18
POST HOC TEST ON _ADJUSTED FINAL-TEST DRIBELING SCORES. .

FRACTICE  RECIPEOCAL  INCLUSIOH TUKEY'S
1950 20.76 20.84 °  CRITICAL VALUE

19.‘40 . _— 1.36}3.8. 1.1”41\.5'.
20.76 | — 0.08"*5: - ;

1.50
B 20. 81 1 .
ﬁ"_ ¥

G . :
P£ 0.05 i

KEY: N. S. = Hot Significant.

Effect of the Three Techniques on the Retention of Hockey

.. - . F
Shooting Skill. = o ;
The final-test scores were obtained after four weeks of no ;

. :

practice. The result of the final-test and the one obiained from

— the post-test are presented in Table 19.
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i - s ' TABLE 19

MEANS AND STANDARD DEVIATION OF THL PO T-TEST AND FINAL-TEST

SHOOTING SCORES.

Techniques of Instruction

Practice Reciprocal Inclusion

" |¥ | Mean | SD . N | Mean| 5D % [ Mean |Sp

Post-test 30 |12.33 +2.82 130 110.67 *4.60 30{ 11.50 51.70

Final-test | 30| 11.47 +2.70| 30| 9.67| +2.12] 30 10.77 *2.13

KEY: K = Number of Boys
SD = Standard Deviztion.
Table 19 shows that at the final-test, the‘practice techni-
que groué had thg'highe;t mean score of 11.47. Tne inclusion techni-
Que group wiéh-a mean score of 10.77 was next while the reciprocal
i technique with a mean score of 9.67 was the least, ANOVA on the
mean scores (Table 20) revealed thzt there wa%.a significant diffe—
rence among the {hTee groups (P £.0.05). & posf hoc iest perﬂzﬁned
on the final—test_scoresl(Table%21) showed that there was 2 signi-
-4 ficant difference between the practice and reciprocal groups '
(Tukey = P . 0.05). The analysis a2lso shewed thet there was no
d signif;cént &ifference between the praciice and inclusion groupL
aﬁd between the %nclusion and reciproczl groups.
From Table 19 one can observe that the final—test mean score

for each of the groups was less than the post~test wmean score for
1

the group.

N

Yy
4
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The t-test performed on the post-test and final test mean scores

.
(Table 22), however, zevealed that in the practice technique group,
the difference was not 51gn1flcant1y different, whereas in the !
reciprocal and the ineclusion groups, the differences were statisti-

cally significant (P £.0.05).

TABLE 20

SUFMARY TABLE FOH /HOVA O FINAL-TEST SHOOTIG SCORES

Source
of .
Variation IF SS 1S Feo Fi
!
Be tween
groups 2 49, 39 24,70
L.Sk* 3.07
Within :
groups, 87 473.51 Sl
Total 89 522.90 —_— .
, PL 0.05 ! 5
KEY: DF = Degree of Freedom, Fc = Corputed ¥ ratlo
>
S5 = Sums of Squares Ft = Tabled Feratio
MS = IMean Square ¥ = Significant 2t 0.05 1eve1
—_— of Con-;cence.
. I
TABLE 21 !
PCST HOC TEST ON FINAL-TEST SHOOTIKG SCORES j
PHACTICE INCLUSION RECIFROCLL TUKEY'S_
11.47 10.77 9. 87 CRITICAL VALUE
M7 [ 0.70"*3 1.80% |
10,77 - BRIt 1.43
o.61 | — a
- 3
F £ 0.05 _' :

KEY: N.S. = Hot significant. * = Significent at 0 05

level of confldence.
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TABLE 22

A-TEST RESULTS ON THE DIFFERENCES BETWEEN THE POST-TEST

AND FINAL-TEST SHOOTING SCORES.

TECHNIQUE .‘ N Mean SD tc t
Practice 30 0.87 .| 2.95 1.62H'S
2.0L5

Reciprocal | 30 1.00 1.53 3.58*

Inclusion | 30 0.3 1.86 | 2.5

PL 0.05
EEY: W = ?umber of Pairs t = Tabled ¢
tc = Computg§ t
= , Standard Deviation -

5D
of Difference

within Pairs " = Significant at 0.05 level

N.5 = Not Significant. of confidence

-

Analysis of covariance (See Table 23) on the post-test and
final-test mean scores revealed fhat the scores were not signifi-

cantly different from each other.



TABLE 23
SUMMARY TABLE FOR ANCOVA ON_POST-TEST

AND FINAL-TEST SHOOTING SCORES

Final-test.

Source
of é .,
Variation DF SSy 'SP SSz DF| ssa M3 Fe Pt
Between '
groups 2 L1.66 | 45.00 L49.39 2 11.70 5.85
Within ; ; 150781 5 o7
groups 87 388.84 [210.50 L73.514 86 359.56 L.18
. ‘ .
Total 89 | 130.50 |255,50! 522,90 88 371.26 -
i) : i []
P £ 0,05
KEY: DF = Degrees of Treedom, ° N.S = Not Significant
S8y = Sum of Squares for DF1 = Adjusted Degrees of Freedom.
Pogt-test 7
SP = Sum of Product MS% = Adjusted Mean Square for Final-test
$5z2 = Sum of Sguares for. ,SSA = AHjusted;Sum of Squares for Final-test,

€0l
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G ‘ Discussion
From the result of the study, it appeared, among other thiﬁgs,
that the three techniques of instruction: the practice, the ;
inclusion angd reciprocal were equally appropriate for learning )
dribbling and shooting in hockey. All the groups improved on their
pre-test scores, in both dribbling and shooting, after receiving:
treatment, Tﬂis result was in agreement with prefious studies
which showed that there was significant improvement from_pre-tesf
*é;a to post-test. For example, Miriani (1970) found thet in 1earniﬁg
forehané and back-hand_tennis strokes, the command method and the
task method facilitated improvement in performance. Carter's
(1971) study also revealed that in teaching bask?tball, the tradi-
tional method, video tape relay as an azid to the tra@itional and
_loop films as an aigd to the traditional method'produced a signif;—
cant'improvement from pre:test to post-test. Green (1970) taught
swimming to beginners and found that both the traditioqfl method
and the 7.V replay method yielded simificant Tdifference from pre-
test to subsequen% tests. Goldberger and Gerney (1982) found t%at
g?{ the practice; the recivrocal and the inclusion styles.produced
significant improvement in learning ice hockey accuracy task from

the pre-~test to the mid-wzy test.

-

Though each Eroup improved over the pre-test scofés, in
dribbling, aE the post~tes}, & comparison of tﬁe three techniqués
showed that there wes no significant differencés among them, Tge
techniques were therefore, interchangeable iﬁ‘the teaching of héckey

- dribbling. Previous studies gave support to: this findiﬁg. Mariani
{(1970) found that there was no significant dif{erence between the

P
|
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. loop-film, third was oral instruction with loop-film while written

105 ‘ : t
4 _ | ' .
task and command methods in teaching the forehand stroke. Carter
(1971) Qiscovered that there.were no significant differences ambng
the three instructional methods used in his studv. Garland (19?0)

' !
found that there was no significant difference between the tradi-
tional method and the movement exploration method of teaching !

swimming end diving ekills. Goldberger and Gerney (1982) also |

found that there were no differences among the'practipe, the inclu-

sion and the reciprocal styles in facilitating learning of‘Psychb—

!
motor skills. The result of the study by Robins-1979) showed that

‘the traditionzl Red Cross odel and modified teaching model produced

the same effeét on swimming skills. WVurzer's (1972) finding shoﬁeﬁ
\ .

that there was no sigmificant difference between two methods of |

] !

teaching golf: puting first and fuli swing first, both on the males

and on the females.
.

In shooting'skill acquisition, this study revealed that ther
3 i

pradtice technigue was superior to thg reciprocal technique. This

seemed 1o agree with previous researchers that some methods of

instruction proved Feétter than others in the acguisition of some

sports skills. Iiriani (1970) reported that the task method, other-
: |

wise czlled the practice method was superior 1o the command method

in the teaching of back-hand drive in temis. Green (1970) found

that T,V replay method was superior to the traditional method in

beginging swimming, .Wills (1970) also found that in acquiring a new
skill of juggling three tennis balls, the best method was oral j

1

instruction with demonstration, second was written instruction with
' |

instruction only was the worst., Hazlett (1974) compared the resulfs
|

of three methods of teaching tumbling: the traditional method,
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t
the trampoline method and the mental practlce method and found b
that the trampoline method was significantly better than the menti
and traditlonal method. Holt et al. {1970) showed that the Silvia

method was superior to the Red Cross method in beginning swimming.

Russell (1967) found that in learning the wind-rill ‘serve in
i

Volleyball, the problem solv1ng method was more effectlve than the

traditional method.

o ) . o i
The Tesult of the study showed that after fhe interval of rogr
weeks when tre boys did not have training in dribbling, tﬁe g?oupsi.
s5till :improved. The improvement was, however, not signifibant. |
That the boys improved,ion their post-test scores after the
i

{retention interval' wasg in agreement with Whitehill (1966) who

reported that four, eight and twelve weeks of 'retentlon interval'

‘ had no effect on the acquisition of stabllometer task Bell (1966),

like in this study, found that five weeks of,po*practice ha@ no
significant difference in badminton performance.,  That the mean: i
gain scores ebserved in this study was not significent seemed to
indicate that there™ would be no significant 1mr“ovement in drlbbllng
if there was no tralnlng. It-was 1nterest1ng to note the relation-
ship between the mean &ains at post-test and those at the final i
test was a perfect linear negative correlation. .
It gas observed that in the- shooting skill, the boys suffered,

a 'retention loss', The loss for the practice group was not szgnl-u
ficant., This finding was consistent with what was found out in :
dribbling, that is, the post-test and final test scores -were statisl
tically the same, Meyers (1967) came to the same conclusion when

he found no significant loss in retention of Bachman ladder climb !

‘task after lay-off periods varying from ten minutes to thirteen weeks,
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The losses for the reciprocal and the inclusion techniques
were significant. This finding ran counter to the finding of Purdy
and Lockhart (1962) who found no loss in ball toss, foot volley
and bongo board balance skills. It, however, agreed with Ryan

(1965) who found a significant loss in stabilometer task after .
three months, six months and twelve months of 'retention interval'.
The réciprocal group learnt the two skills equally well ‘as

the other groups but learnt them under a condition which provided

the bors with half the number of actual perforﬁance tfialg. It

'should however be remembered that the other half of the trials was

of the mental practice type. The result of this study in terms of
the'reciprocal group seemed to suggest that alternating mental
practice with physical practice could be equally effective in

improving motor skill acquisition.

-

—
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CHAPTER V * < :

SUMMARY, CONCLUSION AND RECOMMENDATION

Summary . ol r
The study compared three techniques of instruction to deter-
mine their effects on the acquisition and reténtion of dribbling

: o :
and shooting skill in hockey., The subjects were ninety junior

secondary school boys and the techniques were the practice, the
4 i

reciprocal and fhe inclusion techniques.
The boys were randomly assigned to the three technlque groups.-
Bach group was given four weeks of instruction and training in,
dribbling. They met for two periods of LO min. each per week.
The boys were tested (1) at the beginning of the study, (2) after
the treatment and (3) after a b-week of no practice. |
The boys t@en received instruction'and'traihing in ShOOtiﬁé:.
with the Sam?'technique és they did inhdribbling. Tﬂey again meét
twice 2 week for four weeks and for L0 min. per period.' Pre—teét,
post-test and final-test scores on the skills were collected from
the boys. e - ':
The reéults of the data. analysis showed that:
1. The three groups showed a statistical significant 1mprovement
(P2 o. 0s) from pre-test to post-test in both the dribbling and '
shooting skills. - A . ‘ ;
2. - The three groups improved from post-test to final-test
in drihbling,.thohgh the improvements were no@ statistically significant.
3. The three groups suffered a regreés;on in the retent{on
of the shooting skill, The loss for the practice technique was L

not statistically significant. Those for the reciprocal and the

inclusion techniques were statistically significant (P £ 0.05).
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Conclusions

199

L. There' was no statisticel simificant difference among
the three techniques in facilitating the acquisition of dribbling

and shocting skills.

The following conclusions were drawn from the study:

The threc techniques were effective in facilitating the
acquisition of dribbling and shooting in hockey.

The three techniques produced remarkeble effect on the
retention of dritbiing skill.

Logs ;f proficiency occured in shooting after a retention
interval with the reciprocsl ané inclusion techniques. The subjecis
instructed with the practice technique maintained the learned skill.

The reciprocal technique seemed appropriate when immediate
feedback is desired as at the initial stage of acquiring 2 new
skill, ‘

The inability of the learner to select the appropriate level
to start working wes zn inherrent difficulty in the inclusion

technique.

‘Reteniion interval negatively affected motor skill acguisition.

Recoamendatiqns

In the light of the findings from his study, the following ..
recommendations are made: |

1. Since all techniques of instruction rroduce improvement
in the acquisition ¢f » motor skill, physical education teachers

and sports coaches should master properly any technique they use,

&

2. Physical education teachers and sport coaches should——-—

develop in their learners the ability to select the appropriate

level of difficulty in which they can work.
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3. Further investigation be conducted with the three

techniques of instruction such that variables as the size of i

classes, number and length of clags periods and sex are taken?into

consideration, Groups should also be made to change their
instrucfi%ﬁél groups at the beginning of learning a new skill.
L Investigations be conducted, using the technigues %n

the teaching of other Physical education activities, to determine

their effects on such motor skills,

5. Practices should be close enough to competitions fér
, :

best performance.
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APPENDIX A,

TEST INSTRUMENTS

Adebayo Hockey Dribbling Test for Beginners.

2. Adebayo Hockey Shooting Test for Beginners.

N. B. The test instruments have been standardized but norms ere

yet to be developed.

W
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APPENDIX A-1

T ADEBAYO HOCKEY DRIBBLING TEST FOR BEGINNERS. i

O8e

To measure the ability of the player to control the ball wi

the hockey stick when dribbling fast.

i
!

Equigment t

A hockey stick for each testee, hockey balls, tl'iree stop

watches, a score card for each testee (See Table 2y), and five
; i

markers., Each marker was a stick 1.0m in length and mounted on

two tins of equal heights (See Figure v).

TABLE 2

SCORE CARD FOR ADEBAYO HOCKEY DRIBBLING TEST FOR BEEINNE%RS.

Name

Age — Date > i

Trials | 1st Watch| 2nd Watch | 3rd Wateh | Official Time
1
2 -~
3 ) ‘
X ‘
SCORE ON THE TEST ~—e————- Sec.
SCORER'S ‘NAME & DESIGNATION
‘ SCORER'S SIGNATURE *"
s DATE
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Testing Area.

A course for the test.was marked on the hockey field as shown
in Figure f. The markers were arranged in a straight line with a
disténce of 3.0m between one marker and the next, That is, the ‘
distance from tﬁe.first mérker to the fifth marker was 12.0m.
The first marker was on a level with the starting line. A starting
mark 2,0m from the base of the firét markexr was made on the

starting line.

Personnel

Three testing assistants served as the time-keepers. The

investigator was the starter and the recorder,

Deseription

The bal;.was placed on the starting mark. The festee stood
behiﬁd the starting line with his hockey stick. ‘At the signal,
"Ready, Go!" %hg time~keepers started the watches ané the testee
started to dridble simultaneously. The testee dribbled to the

left of the second marker and continued to dribble in an out
R

- alternately around “the markers in the direction of the arrows

shown in Figure v until he returned to the starting line with the
ball when the time keepers stopﬁed the watches, The testee had’

three trials.

Scorigg

The score for each trial was the median time of the three
watches, in seconds and tenths of seconds, taken for the entire
course, Three trials were timed and recorded. The score on the

test was the best of the three trials.

Rules
1. The ball was on the starting mark at the beginning of each

irial.
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:

The testee’s feet and stick were behind the starting line

132

at beginning of each trial.

3. Legal dribble was used throughout the test, ‘
Three trials were allowed. _
; :
5. VWhen a testee committed a foul e.g. taking a wrong direc-
tion the testee was made to bring the ball to the place
where the foul was comnitted and sta:tihis dribbling froﬁ
there. The watches continued to rum until he returned tb
- the starting line with the ball.

Instruction

On the signal, "Ready Go!"™ dribble in and out of the markers,

as fast as you can.

—
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APPENDIX A-2 .

' J
ADEBAYO HOCKEY SHOOTING TEST FOR BEGINNMRS,

%o determine the accuracy and consistency with which a hockey
playeg can score gbals.
Eguiumen% .

A hockey stick for each testee, hockey balls,;a score card
for each testee (See Table 25), bands to demarcate térget areas in
the goal, and a marker,

TABLE 25

SCORE CARD FOR ADEBAYO HOUKEY SHOOTING TEST FOR BEGINNERS.

Name —w—e—

Age Date

Trials 1 Scores

1 >

on MU -, AL

3

SCORER'S NAME & DESIGNATION

SCORER'S SIGNATURE

DATE
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Teeting Area

A restraining circle with broken lines and of radius 11.0m
was drawn concentric to the regular shooting circle (See Figure ﬁj).
A band was tied to the cross-bar of the goal at a point $.0m fron
one of the up-rights and pegged perpendicularly on the goal—line
i.e the peg was also 1.0m from the éoal-post. Another band was
similarly tied and pegged from the other up~right. e goal was
thus divided into three portions. A cricket stump which was used as
the marker was fixed at a point 11.89m in front of the centre of
the goal i.e. on the mid-point of the shootiﬁg circle, A starting'
point was marked 16.89m in front of the cent;e of goal i.e 5.0m
from the marker,

.Persomnel

4

Two testing assistants served as ball retrievers. The

]

investigaetor was the starter and scorer.
Descrigtidn ' | -

The ball waslplaced on the starting point. .Thé testee stood
wi?ﬁ his stick behind the ball. On the sigﬁal, “E;ady, Go!l", the
testee dribbled towards the marker which represented an opponent.
As he got close to the 'opponent! he executed a reverse stick,
dodged to his own right to enter the shooting circle and took a
hard shot at the goal. The shot was taken before: getting to the
restraining circle. The testee had ten trials.

Scoring ‘

A ball that pa;sed through the space to the right scored 3
points. The ball that passed through the space to the lef't scored
2 points. One that‘passed througb_the;middle space scored 1 point.

A ball that did not rass through the gaal scored no point.
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A ball that hit the band scored the higher ot the adjacent scores.,
The score on the test was the sum of the points from the ten trials,
That is, the maximum point a testee could score was 30.
Rules
1. The ball was on the starting point at the beginning of
each trial. !
~
2. Legal dribble was used. ;
3. Shot was taken immediately the testee entered the ciréle
—~ and before reaching the restraining circle.
& g
e 4. A swing at the ball, whether it was hit or not, was the
;
end of a trial.
5. Ten'trials were allowed for each testee. l
6. DriBbling was not allowed after entering the circle.
;
' :
Instruction ‘
On the :signal, "Ready, Go!", dribble téwards the marker, as
you get close, reverse the stick, dodge to your right and take g
— : } . ‘r:
" hard shot at goal ‘as soon as you enter the circle and before getting
. b
to the restraining circle. ‘ '
gus o | y
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FIGURE IV !

A MARKER FOR ADEBAYO HOCKEY DRIBBLING TEST FOR

e

—— "

A



k viF
1
37 \
. |
FICURE Y

C(}URE-“QE FOR ADEBAYO HOCKEY I)RIBB]EING TEST FOR BEGINNERS.
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FIGURE VI

MAHKINCS FOR ADEBAYO HOCKEY SHOOTTRG TEST FOR BEGINNERS.
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RATING SCALE.
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APPENDIX B S

RATING SCALE

Circle the appropriate rating for each itenm

DRIBBLING ; Em
) 1. Position of the hands | f A B ¢ ? E
2. Body lean _ LA B C ﬁ E
3. Position of ball from dribbler A B C 5 E
L. Ball distance from the stick A B C D E
5. Split vision . A B C D E
' 6. Speed of dribbling . A B ¢ D E
SHOOTING .
Te Positionrof the hands . A B C ? E
2. Directiop of the left shoulder 4 B C b E
'? 3. Position of the feet at the shot Ca B T ﬁ» E
L. Swing coordination » | A B C D E
5. Eye-ball-stick coordination 2 3 ¢ D &
6. Force-behiﬁﬁ‘thé ball 4 B ¢ D E
7. Direction of follow through ' A B ¢ ,j E
8. Accu}acy.of Placement - A B C ﬁ. E

Guide to Rater:

A _

Exceptional ability, near peffect for the age of the

testee. . i

- Abcve average ability, not perfect but quite skiilful
for tﬁe age of the testee.

Aﬁeraég ability, typical for the age of the testee.

Bélowiaverage ability, characterized by more'miskakes

than is typical performarice for the age of the testee.

i
!




®

R

aIn

Inferior ability, far below typical perférmance

for ‘the age of the testee.

I
L ; i
3£tax's Fame & Designhtion

§

_ ' [

Rater's Sighature & Date

- -
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APPERDIX C

DLTA FOR EVALUATION OF THE TESTING INS”RUNE@TS.

1. Valldlty Coefflclent for the Dmbblmg Test Instrument. .
2. Validity Coefflclent fo£ the Shootlng Test. Instrument. {
3. Reliability Coefficient for the Erlbbllng Test Instrument.

L. Reliability Coefficient for the Shoofing Test Instrument.

R

—

i
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N .. APPENDIX C-1 : ;
COMPUTATION OF THE VALIDITY COEFFICIENT OF THE ADEBAYO |

_ : =~ :

y - HOCKEY DRIEBLING TEST. oy ‘; |
' _SUBJECTS * . N ; o
‘ N x | Y X2 . bl " x2 X§ |
1 0| 25,2 sec 1| 635.04 o 196 352.81.
2 21.0 15 | ool ; 225 315.0 |
3 19.2 *® 12 | 368.6L] bk | 230.4 |
Lo} 2ko v | 37 sec0| . 169 31200 I
5 '] 2h.0 15 576.001 | 225 360.0
6 | 18.0 i" 12 324.00 : i '216.0 :
Y < 7. 2.0 11 576.00 124 264.0 :
w P8 aui0 15 576.00 225 360.0 :
| NN BET TR B 331.24 121 | 2002 |
10 | 20 v 12 | 116.16 |28
133 18,6 11 345.96 ;121 204.6 ;
127 | 2h oo | 595.36 196 3.6
13 19.0." | 12:]  361.00 1y | 228.0
W . | 18,0 » 11 324400 " 121 198.0 ;
15 18,6 10 345.96 100 | 186.0 ‘
16 18,3 12 33L.89 144 219.6
17 19.8 » 10 392.04 100 198.0
18 18.2 ‘n" 11 331.2) 127 200.2 . .
19 2h.1 if 1y 580.81 196 337.4 : jj
20 19.8 n 12 392.04 L 2376
% Total (&) x =416.8 " | Zjeu7 8823, 38 3101 | 5206.2 "t ‘
20x5206,2 = 116.8 x 24,7 ) i
r = . C : !

/ 20°x 8i823.38-,_- .(.)416.8)2 20 x 3101 - (2147)2
r \ .

r = 104124 = 102949.6 . . '.,
. «/ 276L7.6 - 173722,2l; 62020 — 61009 |
s 74 b , = _ 1M74.h ! = 0.70
"% r = : : — . 1666,0008 }
‘ A/(27h5.36)(1011) \ _
el e i R e T s e & e e o i oty e \l

L
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APPENDIX C-2

1LY

COMPUTAYIUN OF THE VALIDITY COEFFICIENY OF 'Hk ALEBAYQ HUCKEY

SHOOTING TEST

SUBJECTS X Y x2 ¥ XY
1 12 13 14 169 156
2 9 11 81 121 99
3 8 9 6l 81 72
4 7 10 L9 100 - 70
5 12 12 AN 1hly by
.6 6 10 36 100 60
7 10 11 100 121 4107
8 11 12 121 1Ll 132
9 9 10 81 100 90
10 10 11 100 121 110
11 11 12 121 14 132
12 13 13 169 196 182
13 12 1l 10 196 168
14 10 10 100 100 - 100
15 11 11 121 121 121
16 9 9 h 81 81
17 8 10 6k 100 80
BT .10 11 100 121 110
19 8 9 6l 81 72
.20 10 12 100 140, 120
Total (&) 196 221 198, 2485 2209
. r= 20 x 2209 - 196 x 221

1/ 20 x 1984 -.(196)2 - 20 x 2485 = (221)2

= 180 - L3316

N/ (39680 - 381416) (L9700 - L88y1

864

f (1261) (859)

86l

1.042

0.83
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| APPENDIX C-3

‘(\
COMPUTATION OF THE RELIABILITY COEFFICIENT OF THE ADEBAYO

HOCKEY . DRIBBLING TEST

LN .

SUBJECTS %, . X Y. x° ¥2 XY
1 33.5 31.2 1122,25 973.44 1045.2
g 2 "5 |- B0 2750 841.00 | 729.00 | 783.0
3 260 | 25| 7800 | 6es.en | Teel
i 25.% 26.2 630.01 656. 21 657.62
5 2u.f 2L4.3 610.09 590.49." 600, 21
b 24.5 25.6 601,25 655.36 | 627.2
7 28.6 26.9 817,96 723.61 769. 34
8 26,0 | 25.5 676.00 650.25 | 663.0
9 31.1 29,2 967.21 | 852,64 908. 12
10 35.2 30.48 1239.04 9L8.6L [ 108L.16
11 27.1 27.5 73441 | © 756.25 TU5.25
12 26.2 25.2 686,54 635,00 660. 24
13 30.2 27.7 912.04 767429 836.54
14 29,3 1.8 gss.04 | - 1011.24 94764
15 28.2 27.7 795.24 767.29 . 781.14
16 28.9 | 27.3 ¢ . ’835.21 745.29 788.97
17 25.8 26.9 665, 6l 723, 61 694. 02
18 ) 3o 28.0 1  979.69 784.00 876.4
19 2l,.6 - 25. 605.16 645, 16 62L.8L
20 30.3 | 32,3 918.09 1043.29 978.69
Total (Z) | .5e8.1 =552.3 | =16302.771 =15323.74 =15793.71

r= 20 x 15793.71 - 568.1 x 552.3

&/ 20 x 16307.77 - (568.1)% 20 x 1532374 - (552.3)°

=  2112,57

= 2112,57
t/ (3417.79) (1439.51) _ 1/ 4919942.8
= 2112.57 = 0.952 = 0.95
2218. 094
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APPENDIX C-~l

COM;UTATION OF THE RELIABILITY COEFFICIENT OF THE ADEBAYO

HOCKEY SHOOPING TEST

SUBJECTS X Y X Y2 XY
1 9 6l 81 72
2 5 36 25 30
3 11 81 121 99
L 12 13 1Ll 169 156
5 6. 6 36 36 36
6 5 6 25 % | 30
7 9 9 81 81 81
8 10 10 |’ 100 100 100
9. 7 8 L9 6l 56
10 2 3 L 9 6
1 5 '9 25 81 L5
12 9 . 8 81 6L 72
13 7 - 9 49 81 63
14 tg 10 81 - 100 | 90
15 11 12 121 Wy 132
16 6 6 * 36 36 36
17 - 11 11 121 121 121
18 L - h 16 16 16
19 3 8 81 6L 72
20 10 10 100 100 100

Total (Z—)| =155 =167 =1331 =1529 | =1413
T =20 x 1413 = 155 x 167 |
&/ 20 x 1331 - (155)° 20 x 1529 ~ (167)°
- 28260 - 25885
ﬂ/ (26620 - 24,025) (30580 ~ 27869)
= 2375 . = 2375 . 8987483
Al (2595)(2691) 26142. 561, |

.90
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APPEN'DIX D
Task sheet for PT on Dribbling.
Task sheét for BT on Dribbling.
Task sheet for'.‘;T on Dribbling.
'{'ask sheet for éT on Shooting.
'f‘ask sheet for RZ.‘ on Shooting.

Task sheet far IT on Shooting.
&

—

1 - .
- . o~ | . ah. 'y .
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APPENDIX D-1 |

TASK SHERT FOR PRACTICE.TECHNIQUE ON DRIBBLING

Nane

Date

fo the Learner: 1.

The Task:
i

5.

- Zig-zag dribbling in and out of 5 obstacles.

Your task is to practise the following skil?s
_as described and as demonstrated.

I'11 be around to offer you feedback on thei
i

execution of the task.
Dribble the ball straight for a distance of

10.0m-

Dribble the ball as in (1) and return to the

starting point.

L

Repeat (2) Five times to make a set, and have

S

5 sets with ten-seconds intervals between se%s.

¢

Repeat Ty 2, 3 and 4. as many times as possible.

it

Pe——
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APPENDIX D--2

TASK SHEET FOR RECIPRQCAL TECHNIQUE ON DRIBBLING.

Doer: 1. Practice dribbling as explained and demonstrated for

a distance of 10.0m and back.,
2. Dribble in and out of 5 obstacles.

3. Repeat 1 and 2 many times.

Observer: 1. Observe the performance using the criteria below to

analyse performance and offer feedback to the doer at
the end of a to and fro dribble.

2. Switch roles at the end of 5 to and fro dribbles.

3. Offer feedback a2t the end of a to gnd fro zig-zag
dribble. .

L. Switch rolés at the end of a set of 5 to and fro

zig~zag dribbling. )

CRITERTA

1. The left hand is on top of the stick while the right is a

2,
3.
L.

little way down the stick.

Lean forward.

Get the ball ahead of you and slightly to your right.

Reverse the stick to bring the ball that goes to the left back
to the right.

Look away from'the ball regularly to ascertain positién of other

players,
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APPENDIX U-3

TASK SHEET FOR INCLUSION TWCHNIQUE ON DRIBEBLING,

Name
Date -
Task Factor Level 1| Level 2 Level 3
1. Perform the straight | Distance of] Dribble | Dribble Dribble
dribbling dribhle for for 7.5m | for 10,0m
S.0m and! and back . | and back.
' back
2. Perform the \ Distance of| Dribble IDribble Dribble -
zig-zag dribbling dribble andj in and |in and in and
' number of |:out of 2Jout of 3 |out of §
obstacles. obétacleq'ebétdclég obstacles,
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APPERDIX D-l

} ;
TASK SHEET FOR_PRACTICK TECHNIQUE ON SHOOTING.

H

t
Name

Date -

To the Léarner: ' .

1.

3.

The Tasgk:

1.

L.

Your fask is to practise the following skills as
described and demonstrated. ;
I'1]1 be around to offer you feedback oﬁ the executioﬁ
of the task.

Record your result.

Dribble into the shooting circle and aim at the target
area in the middle five times.

Dribble into the shooting circle and aim.at the farther
target area five times, |

Dribble into the shooting circle and aim at the nearer
target area five times.

Repeat 1, 2, and 3 as many times as yoﬁ can.
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APPENDIX D-5

TASK SHEET FOR RECIPHUCAL TECHNIQUE ON SHOOTING.

Name —— e
Date
' Doérz . Dridble into the shooting circle and aim at the target
area in the middle 5 times.
2. Dribble into the shooting circle and aim at the farther
target area 5 times,
3. Dribble into the shooting circle and aim at thg nearer

target area § times,

L. Repeat 1, 2, and 3 as many times as the time allows.

Observer: 1. Observe the performance using the criteria below to

CRITERTA

1‘

2.

analyse performance and offer feedback to the doer at

the end of each shot.

2, Switeh roles at the end ef every 5 shots,

The two-hands are close together at the top of the

stick.

The left shoulder poiﬁts to the direction intended for
the ball,

Feet must be in the boxer's stance at the time of taking
the shot. -

Keep eyes on the ball. \

Swing the stick hard and follow through to the intended

direction of the ball.
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APPENDIX D-6 . !

TASK SHEET FOH INCLUSION TECHNIQUE ON SHOOTING.

Name
Date
Task _ Factor Level 1 Level 2 Level 3 :
Perform - Distance | Shooting | Shooting Shooting within
N shooting at | from the within a within a a radius of .
" £ . : ,
‘“-i the goal | goal radius of { radius of 11,8%m.
7.0m, 11.0m,
|
: )
4
*
i -
. r
] .



¥ )

"

=
?

PR

-t

(VU Wl
" .

o AeaY =
.

15l

APPENDIX E

RAW SCORES ON TESTS

Pretest Raw Scores on Dribbling.

N

‘Post-test Raw Scores on Dribbling.

Finezl-test Raw Scores on Dribbling.

Pre-test Raw Scores on Shooting.

-~

Post-test _taw Scores on Shooting.

Final-test Rew Scores on rShooting-_
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AFPPENDIX E-1

PRE-TEST RAW SCORiES ON THE ADEBAYO :_HOCKEY DRIBELING

TEST FOR BEGINNERS'

TECHNIQUES OF INSTRUCTION .
SUBJECTS | Practice Tech: | Reciprocal Tech: | Inclusion Tech.
1 23.9 sec. 20.0 sec. . 27.0 sec,
2. 21.6 ’ " 33.0 " ‘ 22.1 "
3 23.5 " 29.0 " 21.9 L)
N 21.8 19.5 " 22,1 "
5 26.0 " 38.4 21. "
6 23.6 » 30.5 hi.o n
7 27.1 5., »23.0 "
8 3.0 v 23.0 " 20,0 ™
9 23_1 " ) 22.5 " 2’4.3 ]
10 25.8 n ‘22,9 v 20,0 "
11 23,3 nm 26,5 23.5 "
12 22,5 v 2h.2 : 28.0 "
13 23.0 22,5 " 25.0 "
14 20.0 v 22.3 " ' +23.0 "
15 25,2 » 23.2 v 21.0 "
16 23.9 20.9 20.5 "
17 26.0 " 23.0 " 22,5 "
18 28,3 v 21.3 20.1 "
19 2t.6 v 24.8 " 25.0 "
20 26.8 n 23.5 ¢ 30,9 "
21 18.0 " 23,9 " 25.1 ¢
22 ~21,0 * 21 23.3 "
.23 22.8 ~n 21,5 36.0 "
L2l 2L G 25,2 M 17.0 "
25 21,2 v . 248 m 22,1
26 18,5 © 18.6 ‘ 20.8
27 . 22.0 v 21.5 " 22,1 "
28 23.2 * 26,0 " ‘ 22,0 ™
29 . 17,5 n 20.2 " 20.0 "
36 | 23.8 v 2h.6 " 18.0 "
_ Totals J03.4 " 72h,1 708.7 "
Mean () 1] N3, 241 m 23.6
Standard N
Deviation + 3.26 + bh.1l + 4.98
(S.D) - - -




V%,

T,

156

' APPENDIX E-1

POST-TEST RAW SCORES ON THE ADEBAYO HOCKEY DRIBBLING

TEST FOR BEGINNERS.

TECHNIQUES OF INSTRUCTION

SUBJECTS PT RT IT
1 17.0 sec. 22.0 sec. 22.5 sec.
2. 18‘5 1] 2]4_5 "t . 21400 1t
3 22.0 » 24,5 " 19.0 "
i 22,0 22,0 v 21.8 "
5 18.5 340 18.0 "
6 16.3 » 27.5 " 18.0
7 26.0 " 20.0 20,0 "
. § 29_0 " 21_5 t 17.5‘ "
9 20,5 " 20,0 " 22,0 "
10 26.0 " 21.8 v 22.0 "
11 31.5 ] 23_5 " 19.5 1]
12 8.4 » 2L.0 " 2.2 "
13 18.6 v 20,0 20.2 "
14 20.1 " 20.1 " 17.0 "
185 21,2 v 20,0 ™ 19,0 "
16 20.L v 22.5 v 16.8 »
17 22.9 v 15.6 " | S i7.00"
18 27.9 16, " 22.0 "
19 19,44 n 22,5 " 2L.6 v
20 28,5 v 20.8 26,8 "
21 18.g " 3.0 " 21.0 v
22 17.2 ® 17.8 19,2
23 20,0 v 20,0 29.0
2L 2001 » 19, 16.0 "
25 20,5 » 23.0 " 20.0 "
26 8.0 v 17.5 ¢ 22.0 "
27 19.5 " 17.5 " 18.0 fn
28 20.5 ¢ 21.3 v 20,0 v
29. 17.9 " 16,6 " 20,0 "
30 21.8 » 19.5 " 20.0 "
Totals 638.6 sec 646.5 sec 617.1 sec
i 21.3 " 21.6 L1 20.5 "
Standard
: Deviatg?l + 3.91 + 3.93 + 3.02 .
S. - = ’
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APPENDIX E-3

FINAL TEST RAW SCORiS UN: THE ADEBAYO HOCKEY DRIBBLING

TEST FOR BECGINNERS.

TECHNT QUES 0f INSTRUCTION

SUBJECTS PF RT © IT
1 18.8 secs. 28,2 secs. 18.7 secs..
2 19,5 25,2 ® 23.0 "
3 19.0 20.0 " 19.0 *
N 18.0 v 18,5 19.4 "
5 18.0 " 33.h n 18:2 tt
6 1h.5 1" 2'8.5 i 19.-:2 "
7 19.0 " 17.0 19.5
8 28,1 v 13,8 19.9 ¥
9 19.0 " 18.3 18,2 »
10 18.5 v 19,8 » 19,0 "
11 19.6 " 25,2 " 18,0 "
12 19.0 " 213, " 28.5
13 19-0 it 1§.2 ] 15-’4 "
14 19,2 " 19,9 » 18.5 "
15 17.2 " 19.5 " 16.0 "
16 20,0 " 18.3 ¢ 16.0 "
17 18.9 » 19,0 " 18.0 *
18 29.8 16,5 2 " 26.3 ™
19 18,5 » 19,9 28.9 *
20 27.8 1] 19.5 " 26-7 "
21 18.8 = 29.5 n 18,6 "
22 16.5 " 17,5 18.6 "
23 18.0 v 20,0 " 25.9 "
2L 20.5 n 18.6 " 18.8 »
25 18.0 v 25.2 " 19,0 ™
26 i8.0 " 18.8 n 26,0 v
27 19.2 " 18.0 19,8 »
28 19.0 19,8 v 18.2 v
29 18.2 v 18,2 16,8 »
30 18.0 20.0 " 18.8 "
Totals 586.2 631.7 . 611.9
X 19,5 21.1 20.4
Standaxd
Deviation + 3.32 + 4,19 + 3.62
(s.D) - - -




158

N
v APPENDIX k)
PRE-TEST RAW SCORES ON THE ADEBAYO ROCKEY SHOOTING
TEST FOR BEGINNERS.
TECHNIQUES OF INSTRUCTION
Practice Reciprocal | Inclusion
SUBJECT Technique Technigue Technique
1 05 05 ' 03
2 03 05 05
3 09 06 06
L 03 o4 05
5 02 05 ol
~ & 06 02 08
AQ 7 06 ol 05
s 8 oL 09 o7
9 05 03 10
10 07 06 08
11 05 03 09
12 07 05 oL
13 07 08 06
i 06 07 " 03
15 08 05 06
1 .07 07 ol
17 05 06 06
18 . 06 07 07
19 09 04 05
20 05 02 06
21 ok 05 08
22 07 08 ol
23 05 02 06
24 o4 05 06
25 07 06 05
. 26 o4 o4 o7
27 ol 03 08
< 28 05 02 ol
29 07 03 02
30 07 .02 03
Totals 169 146 168
x 5463 .87 5.6
Standard
- Deviation +1.73- +1.91 +1.96
i (5.D) ‘
=
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APPENTIX E-S

POST-TEST RAW SCORES ON THE ADEBAYQ HOCKEY SHOOTING

TEST FOR BEGINNERS.

O

(s.D)

TECHNIQUES OF IKSTRUCTION
' Practice Reciprocal Inclusion
SUB-JECTS Technique Techniaue Technique
1 12 11 16
2 09 12 10
3 14 13 10
L 06 10 12
5 09 12 11
6 12 10 13
7 13 09 10
8 12 12 11
9 08 11 13
10 19 12 12
11 09 10 14
12 13 10 13
13 12 12 . 11
14 1 13 12
15 12 11 Rk
16 15 10 10
17 14 13 13
18 11 13 » 10
19 19 08 08
20 11 10 . 10
21 10 11 09
22 13 12 13
23 12 B 12 12
2l 13 - 08 12
25 16 09 13
26 13 11 11
27 10 08 11
28 12 10 09
29 14 09 12
30 13 08 13
Totals 370 320 35
X 12,33 10.67 11.50
. 3tandard )
Deviation 12.82 f‘ .60 i1 «f0
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APPENDIX E-6

FINAL TEST RAW SCORES ON THE ADEBAYO HOCKEY SHOOTING

TEST FOR_BEGINNERS.

TECHNIQUES OF INSTRUCTIGK

(5.D)

SUBJECTS Practice Reciprocal Inclusion
Technigue Technique Technique
1 09 N 18
2 09 11 12
3 10 11 13
L 06 11 11
S 09 12 08
6 10 10 12
7 10 05 09
8 08 10 09
9 08 09 08
10 12 08 b
11 12 10 13
12 10 08 09
13 10 10 12
14 12 12 09
15 10 10 12
16 14 10 09
17 16 il 12
18 20 11 10
19 14 07 08
20 12 10 10
21 10 ) 08
22 11 10 12
23 12 12 10
2k 13 09 09
25 13 06 11
26 13 10 12
27 14 08 10
28 12 07 11
29 13 08 13
30 12 07 12
Totals 344 290 323
X 11.47 9. 67 10,77
" Standard - —
Deviation +2.70 +2.12 12.13
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APPENDIX F.

DATA FOR ANUVA, ANCOVA AND t-TEST

Data from Pretest Dribbling Scores for ANGVA,
Data from Post-test Dribbling Scores fgr ANQOVA.
Data from Final-test Dribbling Scores for ANOVA.
Data from Pretest Shooting Scores for ANOVA.
Data from Post-test Shooting Scores for ANOVA,

Data from Final-test Shooting Scores for ANOVA.

-Data for ANCOVA from Pretest and Post-test Dribbling Scores,

Data for ANCOVA from Post-test and Final-test Dribbling
Scores,

Data for ANCOVA from Pretest and Post—test Shooting Scores,
Data for ANCOVA'from Post-test and Final-test Shooting Scores.
Dzta from Pretest and Post-test Dribbling Scores for t-Testi
on PT. ) | .

Data from Pretest and Post-tesi Dribbling Scores for t-Test
on RT,

Data from Pretest and Post-test Dribbling Scores for t-Test
IT. |

Data from Post-test ana Final-test Dribbling Scores for
t=Test on PT,

Data from Post-test and Final-test Dribbling Scofes‘for
t-Test on Reciﬁrocal Technique RT.

Data from Post-test and Final-test Dridbling Score§ for

[

t-Test on IT.
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18,

19-

20,

21.

22,

Data from
on PT.

Data from
on RT,

bata from
on IT.

Data from
t-Test on
Data from
t-Test on
Data from

t-Test on

162

Pretest and Post-test Shooting Scores for t-Test

]

"Pretest and Post-test Shooting Scores for t-Test

Pretest and Post-test Shooting Scores for t-Test

Post-test and Final-test Shooting Scores for
PT,
Post-test and Final-test Shooting Scores for
RT.
Post~test and Final-test Shooting Scores for

IT.
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TABLE 26

DATA _FROM PRETEST DRISBLING ‘SCORES FOR ANOVA

Techniques of Instruction

Subjects Practice Reciprocal Incilusion !
1. 1
2
3
- \ I
30 Grand Totgl;
Totals 703.4 7241 708.7. 2136.2
Means 23.4 2h.1 23.6 -
Sum of *
Squares 16,800.78]  17,975.25 17,460.81 | 52236,8l
To‘tal2 =~ . l
n __ 16,492,399  17,L77.36 16, (41.86 50711.61

n = Number of subjects in the group.
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DATA FROM POST-TEST DRIBBLING SCOKxs FOR ANOVA

164

TABLE 27

t

Techniques of Instruction

Subjects Practice |Reciprocal |Inclusion *
1
2
3
36 Grand Total
Totals 638.6 6li6. 5 617.1 1,902, 2
Meang 21.3 21.6 20.6 -
Sum of : '
Squares 14,037.06 14, 379.08| 12,957.91 41,374.05
sta1?
n 13,593.67 | 13,932.08]" 12,693.75 4,0,219.5

n. =  RNumber_ ot subjects in the group.



g = T

165

TABLE 2b

DATA FROM FINAL DRIBRLING SCORES FOR ANOVA,

Techniques of Instruction

Subjects Practice Heciprooal | Inclusion

1

2

3

30 Grand Total
Totals 586.2 631,6 611.9 1,829.8
Means 19,5 21.1 20.Y4 =
Sum of * | ’
Squares 11,77h.68  13,811.543] 12,860.61 38,446.72
Tota12 *

n 11,454.39  13,301.50 12,480,72 37,236.57
n = Number of subjects~in each group.
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"“»;;1 TABLE 29
DATA FROM P’HIETEST SHOOTING SCORE‘.":S_ FOR ANOVA
Techniques of Instruction
Subjects Practice Heciprocal Inclusion
1
2
3
L
A -
S .
30 ' Grand Total
Totals 169 1L6 168 483
1[ .
Sum of
Souares 1039 816 1052 2907
Total®
n__. 952,03 710.53 940.8 2603.36
n = ilurher of subjects in the group. :
P
o
5
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DATA FROM POST-TEST SHOOTING SCORES FOR ANOVA,

167

TABLE 30

i

Techinques of Instruction

Subjects Pracfice Reciprocal | Inclusion
' 1 :
S r
1 2 4

3 '

. {

- f i

30 Grand Total

Totals 370 320 345 1,035
Means 12.33 10.67 11.50 b
Sum of . | :
Squares . L73L 3488 L0511 12,333
Totalz '
_n 4563. 33 2413.33 395?-50 11.9&&:16
1 n = Number of subjects in the group. ;

;
|
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ABLE 31

DATA FROM FINAL TEST SHOOTING SCORES FOR ANOVA.

f

Techniques of Instruction

éubjects Practice Reciprocal Inclusion
Y,
2
3
] 'l!.
30 t Grand Total
. Totals 3Lk 290 323 957
' Means 11.47 |} 9,67 10.77 ~
Sum of g ) .
Squares _L156 293l - 3609 10,699
Total
“h 394,53 | 2803.33 ._3477.63] 10,222,149

n = Number of subjects in the group.
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TABLE 133
DATA FUH ANCOVA FROM POST-TEST AND FINAL TEST MRIBBLING SCORES. |
| Techniqueshof Instruction .
Practice Reciprocal ~ Inclusion
Subjects Y AN Y7 "y 7 YZ Y Z " Y3
.1 .
. i
2
3
. v
30 Grand Totals
7 - . - =Y = 1902.2
Totals 638.6 ©86.2 112,73L.75| 646.5 631.7 14,022.76 61741 611.9 | 12,818,57 /=% = 1,829.8
Means 21.3 19.5 - 21.6 '21.1 ¢ - 20.6:|  20.4 - ﬂg = 3?’%7,5'8?:’
For . = ’ L™
Sums of . . - ﬁfz = 38,L46.72
Squares | 14,036.06 | 11,77L.68] - 14,379.08 [ 13,811.L3 - 12,957.91 { 12,860.61 - 72
Y = Post-~test Scores -
Z = Final Test Scores .
YZ = Product of Post- and Final<Test Scores

Sum bf'-—r.
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TABLE 32
- - DATA FOR ANCOVA FROM PRETEST AND POST-TEST DRIBBLING .SCORES. )
Techniques of Instructie ]
. Practice Reciproeal Inelusion >
Subjects X Ty XY X Y XY X Y XY
1
2 !
3
30 | Grand Totals
Totals 703.h | 638.6 f15213.62| 79,1 6L6.5 _|15,469.91] 708.7 | 6171 W 774,511 X= 2,136.3
‘ XY= L5,u458.04
Sumg of ' v = 52,236,84
Squares 16,800.78{14,036.06]{ = 17,975.25(1L, 379,08 - 17,L60.81(12,957.91 - x2 = U1, 373.05
‘a . B -, IR, Y ——— b . hu | B x . . [laditai
X = Pretest Scores
Y = Post-test Scoresi -
XY = Product of Pre- and ‘Post-Test Scores

= Sum of
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TABLE }L{
DATA FOR ANCOVA . FROM PRETEST AND POST-TEST SHOQTING SCORES
Techniques of Instruction o
Practice Reciprocal Inclusion
Subjects X Y XX | x Y Xy X Y XY
1 | >
2
) .
| . -

30 : » Grand Totals
Totals 169 | 370 2183 | 146 320 1611 168 35 1826 |&X = 483
Means 5.63 12,33 - | L.87 10.67 - 5.60 11,50 = % - ;233
Sums of o Zy2= 2907

. Snuares | 1039 Lok ] - 816 ) 3488 - = . ]. 1052 | lost 1 - - p=yd= 12333 -
X = Pretesat Scores
Y = ‘Post-test Scores e
XYy = Product of Pre- and Post-Test Scores.

RERERT
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-‘TABLE

DATA FOR ANCOVA FROM POST—TEST AND FINAL SHOOTING TEST SCORES,

Techniques pfilnstruction
Practice . Reciprocal o . _Instruction
Subjects Y Z Yz . Y 5 YZ Y a_ "~ !yz
; )
2
3 .

36 | - _ Grand Totals
Totals 370 3Lk 4337 320 290 3151 345 323 3773 =Y= 1035
Means 12,33 | 11,47 ~_| 10.67 9. 67 =1 11.50 | 10.77 - Sg: 1?5'2’61
Sums of ‘ ‘ _ 2= 12,333
Sauares Lol | 4156 | - | 3488 1293 ] - 4ost 53609 | . E§§2= 10,699

T Y = Post-test Scores
Z2 = Final test Scores

Product of Post- and Final-Test Scores.

8
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TABLE 36

DATA FROM PRETEST AND £OST-TEST DRIBBLING SCORES

FOR t-TEST ON PRACTICE TECHNIQUE,

-

Pretest Post-test Difference d2
(a)
1 23.9 17.0 6.9 47.61
2 21.6 18.5 3.1 9,61
3 23,5 22,0 1.5 2.25
4 21.8 22,0 0,2 0.04L
g 26.0 18.5 7.5 56.25
6 23.6 14,3 743 53.29
7 .. 27,4 2640 1.1 1,21
8 34.0 29,0 5.0 25,00
9 23.1 20.5 2.6 £.76
10 25.8 26,0 0.2 0.04
11 23.3 31.5 _8.2 67. 2l
12 22.5 18.1 L.1 16.81
13 23.0 18.6 holy 19.36
14 20.0 20.1 ~0.1 0.01
15 25.2 21.2 4.0 16.00
16 23.9 20.) 3.5 12.25
17 26,0 22,9 3.1 9.61
18 28.3 27.9 0. 0.16
19 21.6 19.4 2.2 4.8,
20 26.8 28.5 -1.7 2.89
21 18.0 18.1 ~0.4 0.16
22 21.0 17.2 3.8 4L
23 22.8 20.0 2.8 7.84
24 2h. Y 20.1 4.3 18.49
25 21.2 20.5 0.7 0.49
26 18.5 "~ 18.0 0.5 0.25
27 22,0 19,5 2.5 6.25
28 23.2 20.5 2.7 7.29
29 17.5 17.9 0.4 0.16
30 23,8 21,8 2.0 4,00
Totals ( £ } | 703.} 638, 6 64.8 L77.84
Means 23.4 21.3 2.16 —
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TABLE 37

DATA FROM PRETEST AND POST-TEST DRIBBLING SUORES

FOR t-TEST OR RECILPROCAL LHCHNIQUE.

Pretest Post-test Difference d2
(4)
1 20.0 22.0 -2.0 L.00
2 33.0 2L.5 8.5 72.25
3 29.0 24.5 5.5 30.25
L 19.5 22,0 -2.5 6.25
5 38.4 34.0 h.h 19.36
6. 30.5 27.5 3.0 9.00
7 25.4 20.0 S.h 29. 16,
8 23,0 21.5 1.5 2.25
9 22,5 20.0 2.5 6.25
10 22.9 21.8 1.1 1,21
11 26.5 23,5 3.0 9,00
12 2h.2 24.0 0.2 0.0l
13 22.5 20.0 2.5 6.25
1] 22.3 20.1 2.2 " ho8h
15 23.2 20.0 3.2 10.24
16 20.9 22,95 -1.6 2.56
17 23.0 15.6 Tk SL.76
18 21.3 16.2 5.1 26.01
19 4.8 22.5 2.3 5.29
20 23.5 20.8 2.7 7.29
21 23.9 31.0 ~7.1 50.11
22 21.4 17.8 3.6 12.96
23 '21.5 20,0 1.5 2.25
2h 2y,2 19.4 5.8 33.64
25 2.8 23.0 1.8 3.24
26 18.6 17.5 1.1 1.21
27 21,5 17.5 4.0 16,00
28 26,0 21.3 L.7 22.09
29 20.2 16.5 3.7 13.69
30 24,6 19.5 5.1 26.01
Totals(£L )] 724.1 6L6.5 77.6 u87.76
Means 24.1 21.6 2.59 —_—

E—
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TABLE 38

DATA FROM PRETEST AND POST-TEST DRIBBLING SCORES

FOR t~-TEST ON- INCLUSION THUHN1QUE

pefie i JeAR %2V SVl RN

10
11
12
13
14
15
16
17
18
19
20
21
22
23
2l
2%
26
27
28
29
30

Totals(4 )

Means

Pretest Post-test Difference d2
: (a)

27.0 22.5 L.9 2L, 01
22,1 24.0 ~1.9 3.61
21.9 19.0 2.9 8.41
22.1 21.8 -0.3 0.09
21.4 18,0 3.4 11,56
L1.0 18.0 23.0 529.00
23.0 20.0 3.0 9.00
20.0 17.5 2.5 6.25
2L.3 22,0 2.3 5.29.
20.0 22,0 ~2.0 L.00
23.5 19.5 L.0 16.00
28.0 2h.2 3.8 14. 44,
25,0 20,2 L.8 23.04
23,0 17.0 6.0 36.00
21.0 19.0 2,0 L.00
20.5 16.8 3.7 12.69
22,5 17.0 5.5 30.25
20.1 - 22.0 -1.9 3.61
25.0 - 24,6 0.5 0.16
30.9 26.8 L1 16,81
25,1 21.0 s b 16.81
23.3 19,2 L.1 16. 81
36,0 29.0 7.0 L9.00
17.0 16.0 1.0 1.00
22. 1~ 20.0 2.1 L.hd
20.8 22.0 -1.2 .44
22.1 " 18,0 L1 16.81
22,0 20.0 2.0 4.00
20.0 20.0 0.0 0.00
18.0 20.0 -2.0 L.00

708,8 617.1 91.7 873.%5
23,6 20.6 3.06 -—
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DATA FROM POST-TEST AND FINAL-TEST DRIBBLING
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TABLE

SCORES FOR t-TEST ON PRACTICE TECHNIQUE.

Post-test Final-test Difference 62
- : (a)

1 17.0 18.8 -1.8 3.2l

2 18.5 19,5 -1.0 1.00

3 22,0 19,0 3.0 9,00

L 22,0 18.0 L.0 16,00

5 18.5 18.0 0.5 0.25

6 16.3 14.5 1.8 3.24

7 26.0 19.0 7.0 49.00

8 29.0 28.7 0.3 0.09

9 20.5 19,0 1.5 2.25
10 26.0 18.5 7.5 56.25
11 31.5 19.6 11.9 141.61
12 18.4 19.0 -0.6 0. 36
13 18.6 19.0 -0.4 0.16
14 20.1 19,2 0.0 0.81
15. 21.2 17.2 4.0 16,00
16 20. 4 20.0 0.4 0.16
17 22.9 18.9 4.0 16,00
18 27.9 29,8 ~1.9 3.61
19 19.L 18.5 0.9 0.81
20 28.5 27.8 Y 0.7 0.49
21 18.14 18.8 o.L 0.16
22 _ 17.2 16.5 0.7. 0.49
23 20.0 .. 18.0 2.0 L.00
2l 20.1 20.5 -0.4 0.16
25 20.5 18.0 2.5 6.25
26 18.0 18.0 0.0 0.00
27 19,5 19,2 0.3 0.09
28 20.5 19.0 1.5 2,25
29 17.9 18.2 -0.3 0.09
30 21.8 18.0 3.8 4.4
Totals( £ ] 638.6 586.2 - 52.4 348.26
Means 21.3 19.5 1.75 -
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DATZ FROM POST-TEST AND FINAL-TEST DRIBBLING

SCORES FOR t-TEST ON RECIPROCAL TECHNIQUE.

Post-test Final-test Dif{e;‘ence d2
d
1 22.0 28.2 «6.,2 3844
2 2h.5 25.2 ~0,7 0.49
3 2L.5 20.0 .5 20.25
i 22.0 18.5 3.5 12.25
5 34.0 33.4 0.6 0.36
é 27.5 28.5 -1.0 1.00
7 20,0 17.0 3,0 9.00
8 21.5 19,8 1.7 2,89
g 20.0 18.3 1.7 2.89
10 21.8 19,8 2.0 -J300
11 23.5 25.2 1.7 2.89
12 2L.0 21.4 216 6.76
13 20.0 18.2 2.8 7.84
1 20.1 19.9 0.2 0.0L
15 20,0 19.5 0.5 0.25
16 22.9 18.3 L.2 17.64
17 15.6 19.0 “3.h . 11.56
18 16.2 16.5 -0.3 - 0.09
19 22,5 19.9 2.6 6.76
20 20.8 19.5 1.3 1.69
21 31.0 29.5 1.5 2.25
22 17.8 17.5 0.3 0.09
23 20.0 _. 20.0 0.0 0.00
2l 19.4 18.6 3.8 0.64
25 23.0 25,2 -2.2 L. 8L
26 17.5 18.8 -1.3 1,69
27 17.5 18.0 ~C.5 0.25
28 21.3 19.8 1.7 2,25.°
29 16.5 18.2 -1.7 2.89
30 19.5 20.0 -0.5 0.25
Totals( 4. )| 6L46.5 631.7 14.8 162.2)
Means 21.6 21.1 0.49 —
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' :  TABLE L1

DATA FROM POST-TEST. AND FINAL-TEST DRIBBLING

i SCORES FOR t-TEST ON INCLUSION TECHNIQUE.

Pogt-test Final-test Difference d2
_(4)
. 22.5 18.7 3.8 tholly
12 ‘ 24,0 23.0 1.0 1.00
£3 : 19,0 19.0 0.0 0.00 |
4 -, 21.8 19.4 2.4 5.76
5 18.0 18.2 ~0,2 0.0}
6 18.0 19.2 -a1,2 1.44
7 20,0 19.5 0.5 0.25
- 8 17.5 19.9 =2.h 5.76
g4 9 22.0 18.2 3.8 1L.5
10 22.0 19,0 3.0 9.00
11 © 19,5 18.0 1.5 2,25 i
12 2),,2 28.5 ~l 3 18.49 |
13 20.2 8.4 1.8 3.2,
1k 17.0 18.5 -1.5 2.25 |
15 ' 19,0 16.0 3.0 9.00
16 - 16.8 16.0 0.8 0.6 |
17 1 1700 18.0 -1.0 o 1.00
18 - 22.0° 26.3 ~4.3 18.49
19 | 2.6 28.9 4.3 18.49
20 26.8 26,7 + 0.1 0.01
21 . 21,0 18.6 2. - 5.76
22 19,2 18.6 0.6 0.36
- 23 29.0 25.9 3.1 ‘ 9.61
24 16,07 18.8 -2,8 _ 7.84
25 20.0 19.0 ~2.8 1.00
26 22.0 26.0 ~4.0 16.00
27 18.0 "19.8 -1.8 . 3.24
2. 28 20.0- 18,2 1.8 3.24
< 29 20.0 18.8 1.2 1.44
30 - 20,0 18.8 1.2 1.4
= ¥
Totals( £}  617.1 611.9 5.2 175.92
Means 20. 67 20,4 0.17 ; -
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TABLE L2

DATA FROM PRETEST AND) POST-TEST SHOOTING SCORES

FOR t-TEST ON PRACTICE TECHNIQUE.

Pretest Post-test Difference d2
(d)

1 0s 12 07 L9
2 03 09 06 36
3 09 14 05 25
Lo 03 06 03 09
5 02 09 07 L9
6 06 12 06 36 .
7 06 13 07 49
8 Ok 12 08 6L
9 05 08 03 09
10 07 19 12 104
11 05 09 0l 16
32 07 . 13 06 36
13 07 12 05 25
14 06 14 08 6l
15 08 12 ol 16
16 07 15 08 . 64
17 05 14 09 81
18 06 11 05 25
19 09 19 10 100
20 05 11 * 06 36
21 ol 10 06 31
22 07 13 06 36
23 05 12 07 49
2l oL 13 09 81
25 07 16 09 81
26 ol - 13 09 81
27 ol 10 06 36
28 05 12 07 49
29 07 14 07 L9
30 07 13 06 36
Totals{ £.) 169 370 201 1,L67
Means 5.63 12,33 6.70 —_—
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. DATA fROM PRETEST AND POST-TEST SHOOTING SCORkS
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TABLE

“r.

FOR _+-TEST oN RECIPHOCALVTECHNIQUE.

O QO OV vu R o

Pretest Post-test Difference d2
(a)
05 11 06 36
05 12 07 49
06 13 w 07 L9
ol 10 © 06 36
05 12 07 L9
02 10 08 64
oL 09 05 25
09 12 .03 09
03 11 08 6l
06 12 06 36
03 10 07 L9
05 10 - 05 25
08 12 o4 16
07 13 06 36
05 11 06 36
07 10 + 03 . 09
* 06 13 707 L9
07 13 06 35
oL 08 oh 16
02 10 * 08 6L
05 11 06 34
08 12 oL 16
05 -~ . 12 07 L9
05 08 03 0%
06 - 09 03 09
0l 11 07 L9
03 08 05 25
02 10 08 6L
03 09 06 36
02 08 06 . 36
146 320 174 966

L. 87 10.67 5.80 -
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TABLE

BATA FROM PRETEST AND POST-TEST SHOOTING SCORES

FCR_+~TEST ON INCLUSICN ‘TECHNIUE.

Pretest Post-test Difference d2 ’
(a) -
| 03 16 13 169.
2 05 10 05 25
3 06 10 o4 16
L 05 12 07 L9
5 o4 B 07 L9
6 08 13 " 05 25 .
\7 05 10 05 25
J‘” -8 07 1 o4 16
. 9 10 13 03 09
10 08 12 ol 16
11 09 14 05 25
12 ol 13 09 81
13 06 11 05 25
1l 03 12 09 81
15 06 11 05 25
16 oL 10 06 36
17 06 13 07 L9
18 07 10 03 09
19 05 08 03 09
20 06 10 oL 16
21 08 09 01 01
22 ol ~13 09 81
23 ol 12 08 6l
2l | 06 12 06 36
25 05 13 08 6L
26 07 11 oL 16
. 27 08 11 03 09
V;; 28 oy 09 05 25
29 02 12 10 100
30 03 13 10 100
. Totals( ¢ )f 168 3L5 177 1,251
Means .6 11.5 5.9 -—
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TABLE

e, N

DATA FROM POST-TEST AND FINAL-T:ST SHOOTING SCORES

'FOR t-TEST ON PRACTICE TECHNIQUE

Post-test Final-Test  Dif E‘ e;‘ence d2
: ' d
1 12 09 3 09
2 09 09 0 00
3 14 10 L 16
L 06 06 0 00
5 09 09 0 00 -
6 12 10 2 ol
7 13 10 3 09
8 12 ‘ 08 I 16
9 08 08 0 00
\ 10 19 12 7 L9
: . 11 09 "2 -3 09
12 13 , 10 3 09
13 12 10 2 oL
14 14 - 12 2 oL
15 12, . 10 2 ol
16 15 . S 1y 1 01
17 14 16 -2 ol
18 11 20 -9 81
19 19 1 5 25
20 -1 12 -1 01,
- . - 21 .10 10 0 00
22 13 11 2 oL
] 23 12 . 12 0 00
' 2} 13 .13 0 00
) 25 16 13 3 09 -
26 13 13 0 00
27 10 1l L 16
28 : 12 12 0 00
29 oy | 13 1 01
30 . "-13 12 1 01
Totals( £.)] 370 3Ly 26 276
Means 12,33 11.47 0.87 -
- ‘
Y
©
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TAELE L6

DATA FROM POST-TEST AND .FINAL-TEST SHOOTING SCORES

FOR 1-TEST ON RECIPROCAL TECHNIQUE.

Posi~-test Final-test Difference d2
(d)
1 114 14 -03 09
2 12 11 01 01
3 13 11 02 ol
4 10 11 -01 01
5 12 12 00 00
6 10 10 00 00
7 09 05 ol 16
g 12 10 02 oy
9 1 09 02 ol
10 12 08 ok 16
11 10 10 00 00
12 10 08 02 oL
13 12 10 02 oy
1Y 13 12 01 01
15 11 10 01 01
16 10 10 00 .00
17 © 13 14 =01 b
18 13 11 02 iy
19 08 07 01 C1
20 10 10 00 00
21 11 10 01 01
22 12 , 10 02 o4
23 12 - 12 00 00
24 08 09 -0" 01
25 09 06 03 09
. 26 11 10 01 01
27 o8 o8 00 00
28 10 07 03 09
29 09 08 01 01
30 08 07 01 01
Totals{ 4. )] 320 290 30 98
Means 10.33 9.67 1.00
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TABLE 1,7

DATA FROM POST-TEST AND FINAL-TEST SHOOTING SCORES

FOR t-TEST ON INCLUSION TECHRIQUE

Post-test Final-test Difference d2
(a)

1 16 18 ~02 Oly
2 10 12 =02 ol
3 10 13 ~03 09
L 12 11 01 01
5 19 08 03 09
6 13 12 01 01
7 10 09 01 01
8 11 09 02 ol
9 13 08 05 . 25
10 12 11 "01 . o1
11 14 13 01 01
12 13 09 ol 16
13 11 12 ~01 : 01
14 12 09 03 09
15 11 : 12 -01 01
16 . 10 - . 09 _ o1 0t
17 13 _ 12 01 01
18 10 10 . 00 - 00
19 08 08 00 o0}
20 10 ' 10 00 00
21 09 08 01 01
22 ' 13 12 01 01
23 T2 10 02 ol
2l 12 09 03 09
25 _ 13 11 02 ol
26 11 S 2 -01 01
27 11 10 01 01
28 09 11 -02 ol
29 12 i3 ~01 01
30 13 12 : 01 01
Totals { £.) 345 323 y 22 116
Means 11.50 10.77 0.73




