THE EFFECTS OF BEHAVIORAL STATISTICS
ON GAME PERFORMANCES OF SECONDARY SCHOOL
FEMALE BASKETBALL PLAYERS

A Thesis Presented
to the

Faculty of University Schools

In Partial Fulfillment
of the Requirements for the Degree
Master of Science
in the

Theory of Coaching

By

Susan M. C]ark@

1985



ProQuest Number: 10611715

Allrights reserved

INFORMATION TO ALL USERS
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.

ProQuest.

ProQuest 10611715

Published by ProQuest LLC (2017). Copyright of the Dissertation is held by the Author.

All rights reserved.
This work is protected against unauthorized copying under Title 17, United States Code
Microform Edition © ProQuest LLC.

ProQuest LLC.

789 East Eisenhower Parkway
P.O. Box 1346

Ann Arbor, MI 48106 - 1346



TO ANITA & HUNTER

Who accept me for what I am rather than attempting to alter
what [ am not. Two individuals whose unconditional friendship,
constant encouragement, and gentle advice are the major

contributing factors to any success I may achieve.



ABSTRACT

This study was designed to assess the effects of integrating
player gathered statistics on players' performance in a senior
secondary school girls' basketball team. The nine subjects ranged
in age from 16-19 years. A multiple baseline design replicated
across behaviors and subjects was selected for the study.

Behaviors tested were; offensiVe rebounds, defensive rebounds, and
assists for the forwards; steals, déf]ections, and assists for the
guards. Each player, while on the bench, was required to collect
statistics on a playing teammate. Upon substitution, these roles
were reversed. At the conclusion of the game the coach and team
manager pro-rated the player gathered behavior rates to actual time
played. When the players had finished changing they perused. their
game data and established and recorded their personal performance
standards fbr the next game in theif notebooks. At practice between
games, and in warm-ups prior to a contest each player checked her
notebook and reminded herself of her goals. Concurrent feedback was
provided to each individuai»throughout the games as progress
information toward personal goal attainment.

Of the 26 behaviors tested, 20 altered with respect to increase
in magnitude. The six behaviors not achieving changes in magnitude
~according to the pre-established criteria positively altered with
regard to variability. A1l behaviors altered due to the experimental
intervention. The effect was greater than one would expect by chance

and deemed the method of gathering behavioral statistfcs, establishing



goals, pro-rating the data, and providing concurrent feedback during
a game to be effective for significantly altering behaviors in the

subjects of the study.
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Chapter 1
"~ INTRODUCTION

Purpose

The purpose of this study was to investigate the effects of
integrating player collected statistics on players' performances

in a senior girls' secondary school basketball team.

Significance of the Study

A majority of basketball practitioners, coaching at all Tevels
of the game from novice to professional players, collect statistics
at every game. These coaches believe that such data reflect the
progress of a game with respect to shooting, jump balls, rebounding,
and ball control (Madison, 1978; Thrower & Wyatt, 1977).

A great deal of time, effort, and money is devoted to the
collection and analysis of game'statistics. The use of tape
recorders, video tape replay, and computers is common place.

Each year coaches develop new, more sophisticated, and comp]ex
methods to gather and analyze game statistics. One such device
developed by Samarus (1976), virtually requires a degree in
mathematics to analyze and comprehend the data. In order to
accomplish these ends, coaches recruit statisticians and in some
instances pay handsomely for their services; The net results of
these exhaustiveiefforts is the construction of a variety of charts,
graphs, and percentage columns which provide a mathematical
description of individual and team performance. Many coaches believe

that posting such data in locker rooms and/or gymnasia will provide



a visual picture of each player's performance and in turn motivate
him/her to strive for better scores during ensuing contests (Brown,
1978; Browning, 1980; Doll, 1981; Earl, 1980).

On the basis of the game data collected, the coach plans
stfategy and may reorganize practice sessions which incorporate
selected skills and drills. These are intended to improvg
performance during future contests. Therefore, the coach is
utilizing the data as an evaluative tool, as a standard against
which to establish both individual and team performance goals,
and as a comparative index for future performances.

Although the majority of basketball practitioners insist the
collection, analysis, and display of game statistics is vital to a
successful basketball program, no one suggests a viable method of
assuring that the data become meaningful to the players. Posting
statistics on a locker room wall does-not assure that the information
is read, much less understood. It is conceivable that athletes who
read and misinterpret data will arrive at a false impression with
regard to their performance. This in turn may result in a
performance decrement. Coaches who prefer to discuss game data with
individual players may not insure that the athlete comprehends the
material in a meaningful fashion. Coaches and ath]etes do not
always perceive performance and its statistical evaluation in the
same manner. What may appear perfectly logical and significant to an
experienced adult coach may not be meaningful or have any impact
on an inexperienced adolescent athlete.

" The significance of the current study lies in the fact that it



is a method of focussing the players' attention upon their own game
data. It then provides a method of integrating each player's
mathematical data with his/her awareness of individual performance in
a single game. In this fashion, the data are communicated in a
meaningful manner to each athlete. The players then become cognizant,
in their own terms, as to the standard of their play. The"athlete
therefore, participates in evaluating and interpreting his/her own
performance and is better equipped to establish performance standards
for the next game.

This study is original in the fact that the data gathered will
focus on specific behaviors rather than the entire game. Inexperienced,
adolescent athletes who are beginning to learn basketball may find
focussing their attention on total game behavior too difficult and thus
become confused and be unable to gain meaningful knowledge from game
statistics. In addition, it will measure the effect of specific behavior
statistics on players' performances.

The current study reduces the number of non-playing personnel.
Therefore, the coach is alleviated of the responsibility of recruiting
and supervising such individuals.

In summary, the current study is significant because it is an
original method of statistics collection. The players, not an external
source, will gather the data. It is a method of intégrating these
player gathered statistics to focus the players' attention on specific
game behaviors and thus makes the data more meaningful. rThe effects of

this procedure on game behaviors are thus evaluated in this study.



Delimitations

This thesis was delimited to using as subjects, senior girls
secondary school basketball players aged 16-19 years.

A second delimitation was the ‘ability of the athletes to be able
to collect game statistics accurately and reliably. In addition, this
study was delimited to the ability of team members to utilize
collected game statistics in a meaningful manner.

Unavoidable interventions included games which were po;tponed or
rescheduled, injuries and illnesses which occurred to the subjects,
and audience effects.

The investigative period was 15 weeks in duration commencing

November 25, 1983 and terminating March 2, 1984.

Limitations

A1l subjects participated on a voluntary basis.

The research instrument was based on a player recording and
information presentation procedure. The reliability and validity of
the results were directly dependent upon the honesty and accuracy of
the players who were recording the data and the self-awareness which
each player possessed to establish realistic and achievable performance
standards.

This study was limited to one basketball season, therefore, time
may not have been sufficient to arrive at stability in observations;
nor could results be generalized in a meaningful fashion to other
athletes. The study focussedon the affects of the procedure used rather

than the characteristics of the subjects.



Definitions

Control of the Ball. A player is in control when he/she is

holding a 1ive ball or dribbling it. A team is in control when a
player of the team is in control and also while a live ball is being
passed between teammates. Team contr61 continues until; the ball is
in flight during a try for goal; or an opponent secures control; or
the ball becomes dead. There is no team control: during a jump ball;
during a throw in; during the tapping of a rebound; or after the ball
is in flight during a try for goal. In these situations team control-
is re-established when a player secures control (0fficial High School
Basketball Rules 1983-1984).

Assist. An assist occurs when a player passes the ball to a
teammate who completes a successful attempt for a field goal thus
scoring two points. An assist also occurs when a player passes the
ball to a teammate who misses an unhindered lay up or when a player
passes the ball to a teammate who is fouled in the act of shooting
and consequenfly fails to score a field goal.

Basketball Statistics. Basketball statistics are the quantitative

data gathered as a direct result of observation of the individual
player's game behavior. When analyzed and interpreted these numerical
data may be presented to the athlete to provide a meaningful
description of performance.

Bench Player. A bench player is a player named on the team roster

who is not actively participating in the game. This player may or may

not be a starter.



Defensive Rebound. A defensive rebound occurs when a player uses

his/her hands to acquire control of the ball after it ricochets from
the backboard or basket ring of the opponent's basket after an
unsuccessful attempt for a field goal or free throw.

Deflection. A deflection is any form of batting, hitting, or
touching the ball which is in the control of an opponent such that it
goes out of bounds or is acquired by a teammate.

Field Goal. A field goal occurs when a player scores two points
by throwing (shooting) the ball into his/her own basket. This act
may be performed by any player from any position on the floor.

Goal Setting. Goal setting is the establishment of a specific

standard of proficiency or performance such that it becomes the aim
or objective of an action or behavior.

Non-Starter. A non-starter is a player named on the team roster
who is not actively participating in the game at the onset of play
starting with the centre jump at the beginning of the first quarter of
a basketball game.

Offensive Rebound. An offensive rebound occurs when a player uses

his/her hands to acquire control of the ball after it ricochets from
the backboard or basket ring of his/her own basket after an unsuccessful
attempt for a field goal or free throw.

Starter. A starter is a player named onnthe team roster who is
actively participating in the game at the onset of play starting with
the centre jump at the beginning of the first quarter of a basketball

game.



Steal. A steal is any form of batting, touching, or hitting the
ball, which is in the control of an opponent, such that the player

performing the act gains control of the ball.



Chapter 2
REVIEW OF LITERATURE

Goal Setting

The concept. Research relating to goal setting behavior can be -
traced to the early work of Kurt Lewin (Widdop, Note 1). Dembo (1931),
a student of Lewin's introduced the term level of aspiration, .which
refers to the goals an individual sets for himself. Frank (1935)
defined level of aspikation as the level of future performance on a
familiar task which an individual, knowing his level of past performance
in a task, explicitly undertakes to attain. He introduced a quantitative
technique for assessing level of aspiration. It involved informing
mé]e subjects of their performance on a preceding task and subsequently
asking thém to state how well they expected to perform on the next
trial. Experiments similar to those performed.by Frank were popular
from 1930-1950.

Singer (1980) defined level of aspiration, or expectation, as the
establishment of a goal. It denotes an attitude toward a task. It
also indicates a level of reality; that is, whether the goal is
consistent with prior suécess, actua] present achievement, and/or
ability. Level of aspiration therefore is an. aspect of motivation
concerned with goals. To form a goal an athlete must understand
. what he/she expects and establish standards of performance (Sheeran,
1976).

After the initial work, from 1930-1950, level of aspiration
received little attention until industrial psychologists became

interested in this area as a motivational tool. Current literature



reveals a renewed interest and a change of nomenclature. The term
Tevel of aspiration has been replaced by the term goal setting.
Kleinkopf (1977) emphasized the importance of goal setting in
athletics when he stated, "the establishment of specific goals is
perhaps the most important personal decision an athlete must make.
Once a concrete, worthwhile goal is planted in an athlete's mind he
is on his way to success because he knows exactly where he is going".
Without a clearly defined, decisive, and attainable goal, all other
principles become meaningless (LaRose, 1982).

A simple process of goal setting with athletes can do a great
deal to clarify issues and avoid many problems which can arise when
there is confusion, misunderstanding, or discrepancies (Botterill, 1979).
With specific reference to basketball, McMahon (1981) sﬁated that goal
setting cannot only improve individual work output and motor skills
but also significantly contribute to winning games. If done properly
there is no 1imit to the heights that can be achieved (Sheeran, 1976).
It would appear therefore that goai setting is crucial to success in
any endeavor including athletics (McClements & Laverty, 1979).

The literature very clearly states the importance of goal setting.
In order to pursue this method of performance enhancement coaches must
be fully aware of what goals are, and the criteria for establishing
goals with their athletes. Sheeran (1976) identified four types of goal
setting.

The first technique does not require the coach to say anything.
Sheeran éohsiders this the most unacceptable method of eétab1ishing goals

in that it forces the athlete to set his/her own goals or lends weight
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to goals that have been set for him/her by parents, peers, and
significant others.

Negative feedback constitutes the second method of goal setting.
The coach employs criticism based on the athlete's previous performance.
This form of verbal punishment is used in the hope that the athlete
will try harder. However, establishing goals in this fashign also
proves to be inadequate in the fact that it increases the athlete's
level of anxiety. High levels of anxiety have been shown to produce
a performance decrement (Rushall, 1979).

The third technique for establishing a standard ¢f performance
is the use of qualitative goal setting. This nrocedure does. not
establish specific goals but rather encourages the athletes to do
their best. 'Do your best' goals are.a,commonly used means to |
motivate athletes. They appear to be more successful and less threatening
than either of the previously mentioned techniques. However, studies
by Bavilas and Lee (1978), and Locke, Shaw, Sarri, and Latham (1981),
indicated that 'do your best' goals are not as effective as quantitative
goal setting.

Quantitative goal'setting is the fourth technfque. It provides
the most incentive to produce the best performance due to the fact
that it uses specific levels of achievement. Obtaining six defensive
rebounds in a basketball game is an'observable behavior in which a
specific goal has been set. Establishment of specific levels of
achievement places each athlete's goal on a highly personal basis,
specifically identifies the desﬁred outcomes, and forces the athlete

to plan how he/she will accomp1j$h this goal (Sheeran, 1976). 1t would
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appear that quantitative goal setting is the best technique to use in
a sporting environment.

The competitive sporting environment should be structured to
provide athletes with the opportunity to satisfy their particular goals
of excellence, affi]iation, sensation, and success (Wood, 1980). To
achieve this end the est&b]ished goals must meet a number of criteria.
They must be explicit, of sufficient difficulty to cha]]engé.the performer,
but realistic enough to be achieved (Bird & Brame, 1978; Kanfer, 1974
Maivdsley, 1978; McClements & Botterill, 1978). Explicit goals Teave
1ittle to chance. The more clear and detailed the goal the greater the
tolerance of fatigue and dfstraction. Goal attainment is more likely
to be enhanced when an athlete knows what to ‘achieve and how to achieve
it through the use of a detai]ed,‘p1anned competition strategy
(Dimftrova, 1970). Therefore, the athlete is cognizant of what he/she
is striving for and will be more prepared for the task at hand. An
unhealthy situation occurs when too many successes or failures are
experienced by an individual. Hence, it is desirable to have an
approximate relationship between 'hoped for' performance and actual
performance (Singer, 1980). When gba]s are set too low they are easily
achieved and do not provide a target to aim for. Therefore, they lose
their significance and their ability to improve performance. Both
training and competition goals should possess a high probability for
achievement. Unrealistically high goals will result in failure.

When failure is imminent performance deteriorates (Dimitfova, 1970).

Setting realistic and high goals can serve as an incentive in

jtself. If, in the athlete's own terms, he/she is successful, the
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goal becomes an end in itself. Thus, losing and the consequent fear of
failing to meet some absb1ute standard are robbed of some of their
devastating effects. The pressure to win can be removed when the athlete
aspires to, and expects high level participation (A]derman, 1974).
Constant failure to achieve the desired outcome may result in the athlete
giving up. It must be remembered that unrea]fstic goals can be adjusted
up or down should frustration or complacency be exhibited (Rushall, 1979).
The skill level of the athlete, as well as the desire to improve, as
demonstrated by high but attainable goals, describes an important
consideration in the learning process (Singer, 1980). Cha]ienging

and attainable goals will provide a realistic appraisal of the athlete's
performance (Maivdsley, 1978).

Success may be divided into two components; effort and performance.
Every coach is aware of athletes who have fallen short of their
potential. Sometimes this is the result of unreasonable goal setting.
Other times ath}etes fall short of their goals because either they did
not realize and generate the effort necessary to achieve their goai,
or they were unwilling to do whatever was required to achieve it (McClements
& Botterill, 1978). Therefore, in order to alleviate this problem, one
should set a series of objective, measurable goals and evaluations.

Goals must be performance related. Rushall (1979) stated that this
allows them to act as performance guidelines and for performance
evaluations. He suggested that the basic factors used in setting
performance goals are the individua]'s Tong term goals, the individual's
current level of expertise, and the number of seasons required to

achieve these ends. McClements and Botterill (1978) concurred with
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Rushall's statement when they wrote that one should use all three
factors to set reasonable and attainable short term goals. Short term
goals do not ascribe to a definitive time line. They are directly
dependent upon the athlete's expectations of his/her own performance
and the Tevel of expertise at which the player desires to compete.
In this Tight short term goals may be seasonal, bi-week]y; weekly, a .
single game, or a game segment. Dimitrova (1970) found tha£ frequent
indications of progress toward a final, long term goal led to a
higher probability of achievement. Therefore, it appears that frequent
indications of perfo{manCe progress in the attainment of immediate,
short term goals maintains positive, motivated efforts in achieving
the Tong term goal.

Wherever possible one should establish mu1t1p1e goals. Although
a performance outcome may be singular, that is, the height jumped, the
time run, or the number of rebounds gained, the interpretation of the
results of a performance can be many and varied (Rushall, 1979).
Performances are enhanced when the final evaluation indicates the
possible attainment of a number of positive outcomes (Atkinson &
Rutman, 1956; cited in Rushall, 1979). Thus, a basketball game could
be evaluated in terms of winning or losing, rebounds gained, field goal
shooting percentage, assists, steals, deflections, free throw shooting
percentage, plus many more interpretations. However, the point to be
made here concerns the fact that multiple goals indicate that a variety
of outcomes may result from a single performance.

Multiple goals are especially important for teams. Team performance,

both intermediate and final, can be augmented with performance goals,
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both intermediate and final, for each player (Forward and Zander, 1971,
cited in Rushall, 1979). The setting of multiple goals wi1]7a11ow the
athlete to identify objectives and aid him/her to evaluate overall
performance. Through goal setting the team becomgs united in its
efforts to achieve goals on both an individual aﬁd team basis (Hill,
1979). If the outcome of a team's effort is positive, a re-setting
of those goals is possible for the ensuing performance. Ifithe team
goals are not achieved then individual player analysis should be
undertaken rather than admonishing the team (Rushall, 1979). In this
fashion the game still has some positive outcomes for all concerned.

Team goals must be accepted by everyone involved and be related
to all parts of the organization (Rushall, 1979). It is imperative
that they reflect overall team aims and status and meet with approval
from the coaching staff, athletes, parents, and administrators. When
team goals do not meet with parental consent the athlete will not receive
the necessary family support to help him/her fully contribute to the
attainment of team goals. If an athlete's parents are in open
opposition to team goals this player will find him/herself in conflict
between the wishes and desires of the team and parents. -This may '
nullify the effects of goal setting and may in fact produce a
performance decrement. Therefore, team goals must be pre-planned and
determined in some social context (Rushall, 1979).

Performance. In a study concerned with the relationship of
intention to level of performance Locke (1966) observed a linear
relationship between intention and actual level of performance. Locke

found that higher levels of intended achievement resulted in higher
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levels of performance. Motoividlo, Loehr, and Dunnette (1978) designed
a study in which 175 university undergraduates solved mathematica]
problems under one of three conditions of objective probability of task
success and one or two conditions of goal specificity. They
demonstrated a curvilinear relationship between objective probability
of task success and performance in both goal conditions such that
maximum performance occurred at the intermediate probability level.

In support of Locke's (1966) findings, Motoividlo et al. (1978) found
an overall positive linear relationship between subjects' expressed
subjective probabilities of success and performance.

In a comparison study, Locke and Bryan (1966) found that
individuals, who established high standards and difficu]tygoa1s, produced
significantly better results than individuals who were simply asked to
do their best. In support of Locke and Bryan's conclusions, Barrett
(1979) found that university archery students, who recorded specific
goals on a printed goal setting form, achieved ;ignificant1y higher
scores than students who did not set goals. The results obtained by
both Locke and Bryan (1966), and Barrett (1979), are further
emphasized by Vanderstock (1970). In an experimental study involving
teaching swimming to co]]egelleVel beginners he concluded that an
individual's level of aspiration is a significant indicator of
performance.

Goal setting increases work output as much as 50% over that
achieved when no goals are set. Where goals are not established
athletes will produce efforts which do not facilitate maxiha]

adaptation. Thus, better athletic training efforts will be achieved
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when performance goals and evaluations are provided for each training
item. A similar effect occurs for competition (Dimitrova, 1970, cited
in Rushall, 1979). This is especially true in athletic competitions
where one experiences severe fatigue or other aversive circumstances.
During such events there is a stage where an athlete questions
continuing at the present constant level of effort. Dimitrova termed
this 'a stopping wish'. Such a phenomenon usually occurs after 80-85%
of the activity has been completed, independent of the work goal.

The goals which have been set for this performance should be such that,
even though fatigue is evident, the probability of aChieving the goal
is high. When goals are established in this fashion the athlete is
aware of a schedule and the procedures for continuing are‘clearly
%ormu]ated as a detailed performance strategy (Dimitrova, 1970, cited

" in Rushall, 1979).

Locke, Shaw, Sarri, and Latham (1981) reviewed all the literature
from 1969-1980 regardfng goal setting and task performance.  Their
search revealed that 90% of all studies reviewed reported that
specific, challenging goals led to higher performance than easy goals,
'do your best' goals, or no goals. Goals affect performance by
directing attention, mobilizing effort, increasing persistence, and
motivating task performance when the goals are specific, suffitient1y
challenging, the subjects have adequate ability, and ability differences
are contfo]led.

Feedback. Botterill (1977), Cox (1972), and Kiesler (1971) have
all expressed the opinion that very explicit goals and iﬁfentions can

have a considerable impact on the motivation, commitment and
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performance of individuals. Measurable goals can be used as check
points for the athlete's progress. Iﬁ addition, the establishment of
multiple goals will allow the athlete to identify objectives and aid
the player in evaluating overall performance. Maivdsley (1978)
reaffirmed these opinions when he stated that setting a goal acts as
a high incentive. Hence, doing well becomes as important as the
consequences of doing well. It is therefobe apparent that bath
individual and group motivation can be augmented through a systematic
program of realistic goal setting and contingent reinforcement (Bird,
1978; Oxendine, 1968).

Intrinsic motivation may be considered as task motivation or task
reasons. The intrinsic individual performs for the reward inherent in
the doing (Garvie, 1980). Intrinsic rewards are derived directly from
participation and performance in the activity. They are a‘function of -
the individual's attitudes, orientations, and perceptions toward the
sport. Athletes continually rate aétua] performance against internal
standards of excellence. The highly motivated. athlete consistently
modifies and escalates his/her internal standards (Chel]andurai, 1981).
Constrastingly, extrinsically motivated persons perform for results
external to the doing. They focus their attention on gaining some
associated return but not on the task action itself (Garvie, 1980).
Such a focus may not be relevant to, and may contradict intrinsic immediate
goals.

Feedback is the information that an individual receives as a
result of a response (Kamal & Gallahue, 1980). It is essential for

improving motor performance because the performer discovers whether an
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action was performed as intended (Rothstein, 1981; Rotter, 1966).

Feedback serves three functions. It supplies information,
reinforcement, and motivation to an individual regarding his/her
performance. Kamal and Gal]ahue (1980) have differentiated between
intrinsic and extrinsic feedback, and between concurrent and terminal
feedback. Instrinsic feedback is provided to a perfokmer as a result
of the task itself. Intrinsic concurrent feedback consists"of sensory
information gained from the task itself and is supplied during the
performance.

Extrinsic feedback is provfded to the performer by an external
source. Verbal cues from a teacher/coach, or a video tape replay,
are two examples of extrinsic feedback. Extrinsic concurrent feedback
concerns information supplied from-an outside source during the performance.

Terminal feedback is supplied after a performance. Therefore -
it is logical that intrinsic terminal feedback occurs as a normal
consequence of the performer's actions, while extrinsic terminal
feedback is supplied after a performance by an outside source (Kama1
& Ga]1ahue, 1980). Terminal feedback may be in the form of knowledge
of results and/or knowledge of performance. Knowledge of results
brovides information about the discrepancy between planned movement
and actual movement. Knowledge of results is most effective when
applied to an open skill such as basketball. Knowledge of performance
is best suited to closed events such as shot put, discus, javelin, and
gymnastics routines.

Cummings, Schwab, and Rosen (1977), in a study designed to

investigate the impact of past performance and several knowledge of
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results conditions on the levels of goals set, manipulated the type of
knowledge of results provided to subjects. . The results demonstrated
that correct knowledge of results significantly increased goal Tevels
above those generated by no knowledge of results. Incomplete knowledge
of results had no significant effect on the level of goals, while
erroneously low knowledge of results led to a performance decrement.
These authors concluded that thé‘greater the level of previous.
performance the higher the levels of goals established for future
performance.

Locke and Bryan (1968) demonstrated how goal setting and knowledge
of results are interrelated. Goal setting alone can affect performance;
however, knowledge of score cannot. This suggests that, in cases
where knowledge of results is_experimenta11y manipulated, it will
affect performance only, if and to the extent, it affects goal setting.

In opposition to Locke and Bryan, Erez (1977) stated that detailed
feedback is a necessary characteristic for goal setting to affect
performance. In order to accomplish this it must be related to the
goals of both the coach and athlete. Rushall (Note 2) concurred that
feedback is the one skill which coaches must use in order to.be‘
effective. However, he also provides evidehce that it is one of the
more poorly used skills in coaching.i If Rushall is correct in his
position then coaches are ignoring, or misusing, a great evaluative tool.
- Goal evaluation is a form of feedback. This in:turn serves the function
of reinforcement (McClements & Botterill, 1978; McClements & Botterill,
1981). It should be provided in thé'form of knowledge of results, the

benefit of which is contingent on the desire of the individual to use
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the feedback to compete against his/her own score or the score of others
(Singer, 1980). Feedback, therefore, must be provided to show progress
in relation to the goal.

Self-directed goal setting. Self-directed goal setting occurs

when an individual establishes a specific standard of proficiency or
performance for him/herself. This standard then becomes the aim or
objective of the individual's action or behavior. A change in behavior
should occur as a consequence of.self-directed goal setting. Hence,
self-directed change entails an individual working to alter his/ﬁer own
behavior, thoughts, or feelings, to bring them closer to a self-established
goal (Kolb, Winter, & Berlew, 1968). Successful self-directed change

is motivated by an awareness of the cognitive dissonance created when an
individual commits him/herself to a valid goal which is viewed as
different from the present behavior (Kolb, Winter, & Griffith, 1968).
When an individual is committed to a valued goal he/she is recognizing

a discrepancy between actual and desired behavior.

The most effective change method is one in which the individual
feels that he/she, and not some external agent, is responsible for the
changes which occur (Kolb et al, 1968). A study by Locke, Bryan, and
Kendall (1968) lends credibility to this statement. Their findings
concluded that self-set goals were superior to experimenter set goals
when the goals were appropriately difficult and specific.

Behaviora] changes are greatest and most enduring when the individual
perceives that he/she has fully chosen, and controls, any alteration in
in his/her point of view. Successful change is a function of one's

ability to maintain an awareness of the dissonance between one's ideal
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self and one's current self (Kolb et al, 1968). This intrinsic concept
was supported by Singer (1979) when he stated that intrinsically
established goals, rather than externally imposed goals, better serve
this end in the fact that they are the result of the individual's self-
perception and thus will be more enduring.

Self-directed change and goal setting are very important in the
sporting environment. Athletes, by their very nature, are se0p1e who
are high in their desire for achievement. Such individuals have some
belief in their own ability or skill -to determine the outcome of their
efforts (Crandall, 1962). Botterill (1979) stated that involving
athletes in goal setting and planning can be an extremely effective
motivational and leadership technique. When an athlete is involved in
the establishment of a goaI he/she is likely to be much more committed
to achieving that goal than when the goal is externally imposed. Committ-
ment will be even strbnger in-athletes who are part of a team where all
team members deem the goal to be of great importance. An fndividual's
feelings, or self-determination, arising out of participation in decisions
relating to the goals and standards of achievement enhance that -individual's
intrinsic motivation.

Decisions will be met with greater acceptance, and will be
implemented more efficiently, when athletes are involved in the decision
making process. This statement is emphasized by both Botterill (1979)
and Chellanduria (1981). These authors concur that, when athletes
believe they have decided to pursue a particular goal, they also come to
realize that the coach is interested in helping them attain their goals.

This in turn heighfens the coach's credibility and the athletes become
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more receptive to his/her ideas.

Allowing athletes to make their own decisions helps them to learn
how to solve problems, both individually and within a group, and to
become responsible for their own actions. Such involvement develops
self-discipline, self-reliance, seif-control, and the skills for self-
management (Amdur, 1971; Botterill, 1979). When an athlete has
developed these capabilities he/she is psychologically mature and is
more capable of coping with, or adapting to, difficult and stressing
circumstances. Therefore, the athlete is in a better position to
maintain perspective and concentrate on the appropriate game behavidr
(Botterill, 1979). |

In summary, self-directed goal setting is one of the most effective
forms of motivation (Strong, 1963). It results in greater productivity,
performance, and satisfaction than when goals are not self-established

(Likert, 1967; McGregor, 1960).

Basketball Statistics

Sophisticated systems for collecting statistics concerning
individual and team performance in basketball have escalated in
popularity in the past number of years (Keilty, 1975). Coaches compile
statistics and recognize the value of accurate records. Bussard
(1975a) and Keilty (1975) stated that too few coaches take full advantage
of readily available information that issues from rationally conceived,
and carefully constructed, performance charts. E11is (1979) believes
that statistics are a vital part of modern athletics. They are tools

which contribute to 'winning basketball' and therefore should be used
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comprehensively. The coach who neglects statistics is ignoring an area
"that could produce a significant performance increment among his/her
players (Bussard, 1975b).

The primary purpose of statistics is to aid each player to improve
as an individual team member. Such data are records of progress of a
game with respect to shooting, rebounding, ball control, and jump balls
(Marshall, 1976). This implies that statistical charts must evaluate
performance and establish goals (Madison, 1978; Thrower & Wyatt, 1977).
In order to function as a proper evaluative tool statistics must provide
an objective method of assessing each player and validating the coach's
opinions (Marshall, 1976). Employed in this manner accurate statistical
analysis of team performance can provide an advantage to one's own team
over those squads which do not rely on statistics (Brown, 1978).

Next to winning, the use of statistics is basketball's greatest
motivator (Donohue, 1977; McGuire, Note 3). This applies to all levels
of the game but is especially true'af the high school and college levels
(Harvey, 1973). High school and college coaches believe that good
statistics reflect good performance (Smfth, 1982).

A great deal of effort, time and money is devoted to the collection
and analysis of game statistiés. Thé use of tape recorders, video tape
replay, and computers is common place. Coaches recruit statisticians
and, in some insfances, pay handsomely for their services. The net
result is the construction of a variety of performance charts, graphs,
and percentage columns all designed to motivate players and build a solid
basketball program (Brown, 1978; Browning, 1980; Dol1, 1981; Earl, 1980).

Posting the data in locker rooms and/or gymnasia is intended to provide
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a visual graph indicating the impact of a particular statistic (Brown,
1978; Dol1, 1981).

Some methods of statistics collection are extremely complicated.
One such device, developed by Samarus (1976), virtually requires a
degree in mathematics to analyze and comprehend the data.

Brown (1980), Dodd {1975), and Earl (1980), all al]dde to the fact
that goal setting should result from statistics. However, even these
authors do not mention any specific methods by which the charts, graphs,
and percentage columns may be used in the establishment of gda]s or to
provide concurrent feedback during a game. The literature appears to
reflect many coaches gathering statistics, devising even more complicated
means to accomplish this end, posting them on Tocker room walls, and
expecting their mere presence to motivate basketball p1ayer$ to set some
type of goal/goals.

Summary. Goal setting is important for affecting athletic
performance. If such goals are relevant to the activity and the
individual athlete, they are effective. Frequent indications of progress
towards performance goals produce more sustained performances and allow
an athlete to modify appreciably the on-going performance so that goals
more 1ikely will be achieved.

The structure of goa]é and the provision of information that
concentrates on particular behaviors during a basketball game has not
been reported as a coaching stategy. A method for establishing goals,
providing concurrent feedback, and assessing the effects of these
procedures on game performance has not been described. Th%s thesis

attempts to establish and evaluate such a method. It attempts to employ
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the principles and theories of goal setting in an applied fashion in a

competitive basketball setting.



Chapter 3
METHODOLOGY

Experimental Aim

The purpose of this study was to investigate the effects of
integrating player collected statistics on players' performance in a

senior girls secondary school basketball team.

Experimental Design

A multiple baseline design replicated across behaviors and
across subjects was selected for this study.

The experiﬁent was divided into two stages; a baseline stage
and an experimenta] stage. Baseline stability for each behavior was
considered to be achieved when three data points occurred in succession
with no more than 5% variation from the mean of those three data points.
The experimental stage consisted of the application of the statistics

collection and information presentation procedure.

Independent and Dependent Variables

The independent variable was the statistics collection and information
presentation procedure. The dependent variable was the rate of occurrence

of selected basketball behaviors.

Subjects

The subjects were nine female secondary school basketball players
ranging in age from 16-19 years. These subjects were members of the
Fort Frances High School Senior Girls' Basketball Team which competed

in the Northwestern Ontario Secondary School Athletic Association Senior

26
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Girl's Basketball League.

Controls

The effects of extraneous variables were countered through the
implementation of a number of controls.

In order to prevent confounding, trained statisticians who were
in no way involved with the subjects collected the baseline data.
These observers were trained during an exhibition game held November 21,
1983. The reliability of these persons to observe behaviors was
checked during the exhibition game and throughout each gahe of the
baseline stage.

The reliability of'a subject's ability to collect statistics
was checked during a pilot study conducted in Thunder Bay, Ontario,
using as subjects, the Fort William Collegiate Senior Girls Basketball
Team.

The reliability of this study's subjects to collect statistics
was checked during training sessions which were conducted at practice.
The reliability of the player gathered statistics compiled during the

treatment condition was checked during each game.

Experimental Condition

The experiment consisted of two stages: a) a baseline stage, and
b) an experimental stage.

Trained observers, who had no involvement with the subjects,
collected the data regarding the behaviors of concern during game
conditions throughout the baseline stage. These behaviors were;

offensive rebounds, defensive rebounds, and assists for forwards; and
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steals, deflections, and assists for guards.

The observer to player ratio was 1;3ﬁ The observers were located
in a specified section of the stands apart from fhe spectators. They
had a clear, unobstructed view of the entire playing surface. They
gathered the data by directly observing the p]ayefs actively participating
in the game and by placing a check mark in the appropriate space beside

the player's name. Appendix A provides an example of the game behavior

sheets. The observers kept an accurate record of the time 'in' and
'out' for each player.

At the conclusion of the game the total number of occurrences for
each behavior was pro-rated to the time p]ayed and recorded.

Baseline stability for each behavior was considered to be achieved
when three data points occurred in succession with no more than a 5%
variation from the mean of those three data points.

When baseline stability for each behavior occurred the data
collection and information procedure was explained to the subjects.
The explanation emphasized that the procedure was another method to
enhance individual performance. and stressed the importance of accuracy

and reliability in collecting the data. At that time the subjects

practised the procedure and reliability checks were performed.

Experimental Stage

The subjects collected the data regarding the behaviors of concern
for other players in game conditions during the experimental stage.
Individual clipboards, with attached game behavior sheets and

pencils, were placed on the team bench. At the beginning of the game
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the non-starters picked up their paired player's clipboard and placed
the remaining clipboards in a convenient position behind the bench.
When play began the non-starters recorded the data by directly observing
the players actively participating in the game and by placing a check
mark in the appropriate space beside the player's name. Appendix B
provides an example of the game behavior sheet. Each bench player kept
an accurate record of the time 'in' and 'out' in the appropriate space
beside the player's name. When a bench player was substituted she
gave the clipboard she was using to the team manager and gave the clip-
board to be used to record her data to the player who was substituted
out as she was leaving the gahe. The player who was substituted out
then used this clipboard to record the time playéd, and the behaviors
of cohcern for the player who had just entered the game. At this time
the player who had just left the game was informed by the team manager,
in absolute terms, how she was progressing toward her chosen standard
of performance. This method provided each player with concurrent feedback
as knowledge of progress toward game goals.

After the game, while the p]ayers were changing, the coach and
team manager collected the clipboards, pro-rated the statistics to the
player's actual playing time,'and recorded them in the 1ndiVidua]
-player's notebooks. Appendix C provides a sample notebook page. After
changiﬁg, the players perused their statistics, set their own per?ormance
standards for the next game, aﬁd recorded these standards in the space
provided in the notebook. In this fashion each player was provided with
immediate feedback and used this information to establish intrinsic

goals. At the beginning of each practice between league games, and prior
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to the warm-up preceding a game, the players were given their notebooks
and reminded themselves of their performance standards for the ensuing
contest. In this manner, the players were constantly made aware of the
standards of performance they had chosen to achieve. Therefore this

goal achievement and peer facilitation.

Data Collection

The data were gathered during Téague games commencing November 25,
1983 and terminating March 2, 1984.

Reliability. The reliability of the method of data collection
was calculated in the following manner:

smallest number of smallest number of smallest number of
observations for + observations for + observations for

category 1 category 2 category n x 100 =
lTargest number of largest number of largest number of
observations for '+ observations for + observations for

category 1 ' category 2 category n

% agreement (Rusha]l; 1977)

Pro-Rating. The pro-rated frequency of behavior occurrence was
established by dividing the total game time of 32 minutes by the actua]
time played. The resulting number was mu]tipTied by the actual number
of behavior occurrences observed during the game. Thus each player was
made aware of her individual production in relation to her playing time.

total game time (32)
actual playing time

pro-rated frequency = actual frequency x

Data Analysis

Graphs of each behavior for each subject were constructed. The

graphs for each guard were; a) steals, b) deflections, c) assists. The
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graphs for each forward were; a) offensive rebounds, b) defensive
rebounds, c) assists.

The data were inspected visually to determine stability. Due to
the fact that some behaviors did not achieve stability, the analysis
included a description of all behaviors.

Changes in performance were reviewed with respect to alterations
in magnitude, variability, and trends. An alteration in magnitude was
considered to have occurred if 60% of the data points, in the eXperimenta1
condition, fell outside of the scope of the stable baseline data range.
When a behavior did not significantly alter with respect to magnitude,
that behavior was tested for alteration in variability. An alteration
in variability was considered to have occurred when variability increased
by 100% above the range of the stable baseline or decreased by 50% below
the range of the stable baseline. If a behavior did not change
significantly with respect to magnitude or variability, it was then tested
for changes in trend. When, at the end of the experimental stage, three
consecﬁtive data points moved in one direction, a trend was considered
to have been established.

The proportion of changes with regard to all subjects was analyzed
using a binomial test to discern if that proportion wés greater than
one would expect by chance. TIf the obtained Z score was significant,
then it would be concluded that the experimental condition produced

significant treatment effects.
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RESULTS

Observer Reliability

Each player served as an observer of another plaver's behavior.
For all observations for each player, the inter-observer percentage
of agreements ranged from a high of 100% (Subject D.B.) to 5 Tow of
84.61% (Subject M.M.). Each subject's percentage is listed in Table 23,
Appendix G. When all reliability assessments were pooled across
subjects for each game, the inter-observer agreements ranged from
100% (game 5) to 85.71% (game 4). Each game's percentage is listed
in Table 24 in Appendix G. Table 25 in Appendix G details the subject
by game inter-observer agreements. A1l data indicated that the between

subjects' data gathering process was highly reliable.

Visual Inspection of Graphs

A visual inspection of the graphed data in Appendix D fdr all
subjects across all behaviors which were subjected to treatment
conditions revealed that all subjects demonstrated a performance
enhancement. However, the graphs also indicated that the increase
was not linear. Although generally falling above the range of the stable
baseline, the experimental data‘points‘experience noticeable
fluctuations throughout the experimental condition. These f1uctﬁations may
have been due to the fact that the subjects participated in games
against opponents of varying degrees of skill level which- moderated
the 'ease' with which behaviors could be performed.

An experimental effect was evidenced during the first game of

32
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the treatment condition in 19 behaviors. Six behaviors demonstrated no
rate of change in the first game of the experimental stage while one

behavior fell below the baseline rate.

Alterations in Magnitude: Forwards

Table 1 illustrates that forwards T.H., J.C., and M.A., all of
whom were starters, exhibited a 100% response rate increase above that
of the stable baseline with respect to offensive rebounds aﬁd assists.
In addition, starting forward M.A., demonstrated a 100% increase in
defensive rebounds. Therefore, all of these behaviors exhibited a
positive alteration in magnitude. Of the three starting forwards, only
subject J.C., with a 14.29% response rate increment in defensive rebounds
did not exhibit an increase.

Substitute forward J.B. did not achieve a stable baseline with
regard to assists. Nor did a 57.13% increase in offensive rebounds
qualify as a positive alteration in magnitude. However, this player
demonstrated an 85.79% response rate increase above that of the stable
baseline with respect to defehsiye rebounds. This was Subject J.B.'s
only demonstrated positive alteration in response magnitude.

Forward D.B. achieved a 100% response rate increase in defensive
rebounds.- Neither offensive rebounds, (57.14%) nor assists (50%)
demonstrated a change in magnitude.

Forward D.W. experienced an alteration in magnitude in both
offensive and defensive rebounds with response rate increments of 87.50%
and 100% respectively. A résponée'rate increase of 55.55% above the
rate of the stable baseline in assists did not qualify this behavior

for an alteration in magnitude.
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Summary: Forwards

Forward J.B. did not achieve a stable baseline with respect to
assists. Therefore, 17 behaviors were included in the experimental
condition for this group of six subjects. Twelve of these behaviors
exhibited positive alteration in magnitude (70.50% of all behaviors

for forwards).

Alterations in Magnitude: Guards

Starting guards K.M. and S.L. demonstrated'a positive alteration
in magnitude with respect to all behaviors. Response rate increments
above those ofAthe stable baseline ranged from 83.33% to 100% for
these two subjects.

Substitute guard M.M. increased her performance in steals and
deflections by 85.7% and 71.42% respectively. A performance increment
in assists of 57.14% abpve the rate of the stable baseline was not

deemed to be a significant alteration in magnitude.

Summary: Guards

A1l three subjects playing the gquard positibn-achieved a stable
baseline in all behaviors. A total of nine behaviors were subjeéted to
the experimental condition of which eight demonstrated a positive

alteration in mdgnitude (88.88% of all behaviors for this group).

Team Summary

Subject J.B. did not achieve a stable baseline with respect to
assists. Therefore nine subjects and 26 behaviors were included in

the experimental condition and'subjected.to testing with respect to
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changes in magnitude. Twenty behaviors (76.92% of all behaviors)

demonstrated a positive alteration in magnitude.

Changes in Variability

Behaviors which did not demonstrate an alteration in magnitude
were assessed for changes in. variability. For five subjects there
were six behaviors; two occurrences of offensive rebounds, Gne occurrence
of defensive rebounds, and three occurrences of assists. Table 2
indicates that all behaviors exhibited a substantial positive

alteration with respect to changes in variability.

Binomial Test

A11 behaviors were a]teked_due‘to the experimental condition.
Such an effect was greater than one would expect by chance and deemed'
the independent variable to be effective for altering behaviors‘iﬁ the
subjects of this study.

When the proportion of changes for behaviors that were altered
in magnitude (20 out of 26) was assessed using a binomial test, the

proportion was shown to be significantly gweatér than one would expect

by chance. Offensive and defensive rebounds yielded a Z = 2.45 (p .0071),

assists, Z = 2.00 (p = .0202), steals and deflections Z = 1.732 (p = .0401).

A1l remaining behaviors were altered in variability characteristics.

Summary
The results of these ana1yses indicated that all behaviors which
exhibited stable baselines changed as a result of the experimental

-

intervention. This effect was deemed to be significant.
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Table 1. Baseline Frequency and Percentage of Expnerimental Data Points
Which Exceeded Stable Baseline for Each Behavior for Each
Subject.
Subject Behavior Baseline Percentage Significant
. Rate Increase
T.H. Offensive Rebounds 5.15 100 yes
Defensive Rebounds 6.27 71.42 yes
Assists 0.00 100 yes
J.C. Offensive Rebounds 2.05 100 yes
Defensive Rebounds 8.22 14.29 no
Assists 2.38 100 yes
M.A. Offensive Rebounds 2.06 100 yes
Defensive Rebounds 4.13 100 yes
Assists 0.00 100 yes
J.B. Offensive Rebounds 0.00 57.14 no
Defensive Rebounds 0.00 85.70 yes
Assists : -—— -—-- -——-
D.B. Offensive Rebounds 0.00 44 .00 no
.Defensive Rebounds 0.00 100 yes
Assists 0.00 50.00 no
D.W. Offensive Rebounds 0.00 87.50 yes
Defensive Rebounds 0.00 100 yes
Assists : 0.00 55.55 no
S.L. Steals 4.29 100 yes
Deflections 3.15 100 yes
Assists 4.29 100 yes
K.M. Steals 3.06 100 yes
Deflections 3.18 100 yes
Assists 4.23 83.33 yes
M.M. Steals 0.00 85.71 yes
Deflections 0.00 71.42 yes
Assists - 0.00 57.14 no
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Goal Achievement

For each game players established a target number of specified
behavior occurrences. These goals were evaluated as to whether
they were; 1) equalled or surpassed, 2) came within one numeric value
of the established goal, or 3) failed to reach either of the above
two criteria. Table 3 indicates the number of occurrences of criteria
one and two for each subject. The percentage of goal achievement or
near achievement for each subject ranged from a high of 100% (Subject
J.B.) to a Tow of 71.42% (Subject M.M.). Only two subjects, K.M.
(76.19%) and M.M. (71.42%) fell below 80%. Two subjects, M.A. (91.66%)
and D.B. (92.30%) demonstrated over 90% accuracy in achieving or coming
within one numeric value of achieving their self-established performance
goals.

fab]e 4 indicates that, for the group, when the types of behaviors
above were considered, goals were achieved or nearly achieved in 91.89%
of cases for offensive rebounds, 83.78% for defensive rebounds, 83.33%
for asgists, 77.27% for steals, and 76.19% for deflections.

The percentages of goal achievements for both methods of evaluating

the data were impressive.
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Chapter 5
DISCUSSION

The experimental package employed in this thesis provided a
method of establishing goals in relation to playing time, providing
concurrent feedback, and assessing the effects on team performance.

Bird & Brame (1978), Kanfer (1974), Maivdsley (1978), and
McClements & Botterill (1978) all concur that goals must be explicit,
of sufficient difficulty to challenge the performer, but be realistic
enough to be achieved. The current study showed that senior high
school female basketball players are»capab]e of establishing realistic,
challenging, and attainable goals. -Table 4 demonstrated that over 75%
of the goals established were attained or came within one numeric value
of being achieved. The performance standards (see Appendix E) indicate
that the subjects were capable of adjustind their goals }e1evaﬁt to
their previous performance, the skill level of the current opponent,
and anticipated playing time. 'Fbr.eXamp]e; Subject J.C., a starter,
established a §0a1 of.four offensive rebounds against the Rainy River
High School Téam. She achieved a score of 15.20. However, she
specified a very realistic goal of five offensive rebounds for the
ensuing contest against a very highly skilled Dryden High School Team.
Again she achieved her standard by attaining 7.75 offensive rebounds during
the Dryden game. Subject J.C. cont1nued this pattern throughouﬁ the:
experimental condition by eithef'achieving her goal of coming within
one behavior occurrence of attainfng it on 81.81% of the goal setting

occasions.
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Subject D.W., a non-starter, demonstrated that bench athletes can
realistically predict their playing time depending upon the opposition
and subsequently set attainable and chaI]enging standards. On 84%
(21/25) of the goal setting occasions she either achieved her goal or
came within one behavior occurrence df attaining it.

Subject M.M., also a non-starter and the least skilled team member,
further illustrated that individuals regard}ess of skill Ie&el or
playing time, could estab1ish gda1s appropriate to their performance.
This subject reached her self-established standard of perfbrmance or
came within one numeric value of aftaining it on 71.42% of thevgoal setting
occasions.

This study indicated that.regard1ess of playing time or skill level,
the athletes were competent in establishing realistic, chai?enging, and
achjevable goals. This in conjunction with other aspects of the
experimental package led to performance increments across all subjects
for all behaviors. Changes in magnitudé occurred in 20 of 26 behaviors.
The six behaviors which did not alter with respect to magnitude positively
changed with regard to variability. A1l behaviors were altered due to
the experimental condition. This effect was greater than one would
expect by chance. The method of estab]ishing goals in relation to
to playing time (pro-rating data) and providing concurrent feedback
during the game was shown to be effective for altering behaviors in the
subjects of this study. |

A number of factors may have contributed to the positive results
achieved. The goals were quantitative in nature. Sheeran (19795 found

that quantitative goals provided the most incentive to produce the best
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performance due to the fact they used specific levels of achievement.
Alderman (1974) stated that realistic and high goals can serve as an
incentive in themselves. Here, each subject was required to estéb]ish a
standard of performance in three specific and defined behaviors. -In
order to accomplish this task, each player was forced to evaluate her
performance. A1l data were pro-rated to actual time played. In this
fashion the goal was directly performance related. Rushall (1979)
stated that performance related goals act as performance guidelines

and provide criteria for performance evaluations. In addition, this
author deemed it significant that each individual evaluate herself in
relation to her own capabilities rather than those of her peers.
Establishment of specific 1ev§15 of achievement places each athlete's
goals on a highly personal basis,qspécifica]Ty identifies the desired
outcomes, and forces the athlete to plan how she will accomplish this
goal (Sheeran, 1976). Basketball statistics often are posted after a
game and misinterpreted by players. Pro-rating the statistics to actual
time played made the statistics éven further quantitatively meaningful
in that they revealed a rate oflproduction per minute. Bench players
may often feel inadequate in the Fact that their statistics appear very
Tow in'comparison to those of-the starting players because they receive
less playing time. Conversely, starting pTayers who played for a largé
part of a game could inflate the.qualify appraisal of performance due
to the time factor. In essence, pro-rating the data was a method of
presenting them in such a manner that each individual could view them
in Tight of her own individual efforts regardless of skill level or

playing time. In this fashion, an athlete who played only three minutes
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but acquired two offensive rebounds could realize that for the amount of
time played she had in fact performed very well. Wood (1980) suggested
that the competitive sporting environment should be structured to provide
athletes with the opportunity to satisfy their particular goals of
excellence, affiliation, sensation, and success.. The pro-rating of
statistics to the actual time played provides each individual with an
opportunity to fulfill these criteria.

It was interesting to note that both starters and non-starters
recorded carefully the actual time played and viewed their results in
this light. It was noted that players becamé more open to discussion
of their skills as they questioned. why they were or were not playing.
The coach was provided with the opportunity-to positively exp]aih to
each individual her strengths and weaknesses and where she fit in the
fota] team plan.

In this regard Subject J.B. was'the most interesting case. As
an under age, first year senior p]ayer.who could have spent another
year playing junior basketball, she éxpected to continue where she'
finished the previous season and be a star. It soon became evident to
J.B. that this was not so but, in fact she was the sixth team player.
She appeared to become sullen and unco-operative. She did not aécept
coaching points no matter how they were presented, nor did she make a
serious effort at practice. She viewed her role as a subject in this
study much in the same manner as.she did her role as team player. The
graphs in Appendix D indicated that there was very 1ittle alteration
in her game behavior during the first three games of the experimental

condition. In game 9 a substantial increase in the number of offensive
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rebounds was demonstrated with a slight decrease in game 10. Games 11
and 12 showed further large increases in rates. It appeared that during
game 9 Subject J.B. had rea]ized that she could discover positive'aspects
in her play in relation to the amount of time she spent on the court.
Although her data, with respect to defensive rebounds, did not iilustrate
this point as clearly, it did demonstrate an increase in productivity.
The decrease in defensive requnds in gameS'iO and 11 was most probably
due to the fact that the coach changed the system of play and Subject J.B.
was playing a defensive position which provided limited access to the
backboard. It was noted that this sebject displayed a noticeable
reversal in attitude and work ethic during game 9. This single anecdote
illustrates an effect that goal setting can have on ath]etic>participation.
The experimental package provided a means by which each player

could focus her attention on specific'game features through therpfovision
of individual concurrent feedback. This in turn produced progress
information toward the final game goai which the player had established
for herself. The concerrent feedback was designed to supply specific
information with respect to progress toward explicit goal achievement,
reinforcement, good performance, and possibly motivate therath1etes to
to even greater efforts. Erez (1977)‘and Rushall (1983b)_eoncur that
detailed goal-related feedback is an essential characteristic in order
for goal setting to be effective. The positive results incurred in this
thesis support those opinions.

Each subject participating in this study was required to maintain
a notebook in which she recorded her'standard of performance for the

ensuing contest. Each player was constantly reminded of these standards
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at practice and before and during games. It was_assured that each athlete
made ‘a private commitment to attain a particular performance standard.

In addition, each player made a public commitment to the coach and her
teammates with regard to the goals that were set. This encompasses

social facilitation and peer knowledge of what is being done and what is
expected. Although all goals were established by each player, the goal
setting in itself became an area of commonality among all teéﬁ members
regardless of position or degree of basketball expertise. Everyone
recorded statistics for a teammate; everyone was involved then, on a
public and highly personal basis in the feam function and process.

The graphs in Appendix D ﬁndicated that although a performance
increment above that of the stable baseline was experienced by all subjects
across all behaviors, this increase was not Tinear. One must bear in
mind that Teague schedu]ing does not consider the skill of the opposition
but rather that schedules are designed to facilitate league priorities
and travel arrangements. Therefore, it is conceivable that subjects
experienced games against less skilled opponents resulting in high data
points and games with équa]]y or more skilled opponents resulting‘in
Tower data points. Thus, as a.res&Tt of Teague scheduling it may have
been impossible to achieve pefformance increases which were linear in
nature.

It was also noted that Squects T.H. and J.C. appeared to be
tapering off toward the end of the experimental condifion. During the
last four games of the season the team experienced a bout with the flu.
Some members were more adversely affected than others. Subject'M.A.

missed three games. Although Subjects T.H. and J.C. were capable of
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playing, they were not as physically able as in previous games.

" A comparison between the 'traditional' procedure for collecting
basketball statistics and the schedule of this study is warranted.
There were marked differences between the two, although the data that
were gathered were not totally dissimilar. 'Traditional' statistics
are kept over a wide variety of behaviors and produce a resultant
positive or negative number summarizing overall play. The vagueness
of such statistics has no specﬁfic behavior counterﬁart and thus, has
low potential for directly affecting behavior. On the other hand, pro-
rated behavior counts are relevant té particular and important game
behaviors. This could be a feature which accounts fqr the significant
effects demonstrated in this investigation. Another dffference occurs
when the statistics are presented to the players. Traditionally, game
statistics are given well after”tﬁe event and have little relevance
for the next contest and no relevance for_affecting what occurred during
the game in which they were coHectedT Contrastingly, the concurrent
provision of game behavior counts al]owed players to adjust their rates
of behavior while the game was progressing. This process has the
potential to enhance a player's game performance whereas the "traditional’
delayed feedback does not.

A final comparispn involves the'social setting and possible social
facilitation that existed in thevexperimenta1 condition. With all players
and the coach being unified and consistent in game performance appraisals,
the provision of feedback, and the resultant interactions, the experimental

treatment offered a very different social atmosphere to the traditional-
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'posting' or announcement of game statistics. It is contended that it
is the process of this study that producéd the behévior changes that
were observed, not the actual statistics themselves. Numbers alone
cannot alter behaviors.

The procedure of 1) players collecting meaningful, behavioral
statistics on elements of game performance ddring.a game; 2) éommunicating
the obtained data during a game, and 3) setting persona1 goais‘for
specific game behaviors in a spcia] setting, produced consistent
improvements in player performance in a female high schoo1 basketball
team. This coaching*actjon appears tb warrant further assessment in
basketball as well as other sports. It is contended that it is a more
sound procedure for enhancing player performance than the more
'traditional' method of co11ectin§ player statistics in basketball.

Replication and improvements for this study are encouraged.
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Chapter 6
CONCLUSIONS AND RECOMMENDATIONS

The experimental package required that all subjects establish
definitive, quantitative goals with respect of three specific basketball
behaviors. Those behaviors for forwards were; offensive rebounds,
defensive rebounds, and assists. The guards set goals with respect to
steals, assists, and deflections. Subjects maintéined notebooks to
remind themselves of their chosen performance standards for games in
the experimental condition. During games, each individual received
concurrent feedback as a progress indicator toward previously.
established goals. At the conclusion of each game, the data were
pro-rated to actual time played in order that all players could be
viewed equitably with regard to productivity.

The study demonstrated that as a result of the experimental
intervention, performance significantly increased across all subjects
and all behaviors. Of the 26 behaviors tested, 20 altered with respect
to increases in magnitude. The six behaviors not achieving changes in
magnitude according to the pre-established criteria positively changed
with‘regard to alterations in variability. The fact that the alteration
in all behaviors, due to the experimental condition, was greater than
one would expect by chance deemed the method of establishing goals,
pro-rating statistics and providing concurrent feedback, to be
effective for significantly chahging basketball behaviors in thevsubjects
of the study.

It is imperative that one subject all data of any scientific

study to valid and reliable analysis. The data gathered in the current
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study proved to satisfy stringent criteria and therefore were deemed to
significantly alter the subjects' behaviors. However, in a sporting
environment, any increase in an athlete's production, regardless of
statistical significance, may be extremely beneficial to the team. If,
by employing appropriate coaching practices, a coach can increase an
athlete's play production by one behavior occurrence per gamé over 12
games, the athlete by the conclusion of the season has a net increase of
12 more behaviors. Regardless of statistical significance, that athlete
has increased her performance and therefore is a more valuable team
member. The significance of improvements demonstrated in this study
were both statistical and practical. It can be concluded that the
strateqy employed was a worthwhile procedure for markedly increasing
basketball players' performances.

Some coaches may complain'that the experimental package employed
in this thesis require too much time and effort to be practical. It
was the author's experience that it required 1) one hour to photocopy
the necessary data sheets for the entire season, 2) approximately 30
minutes to explain the study at the beginning of the experimental
condition, and 3) 20 minutes at the conclusion of each game to pro-rate
the data and establish goals. A1l thé'C]ipboards and notebooks were
easily accommodated in one gym bag supervised by the téam manager. The
subjects very quickly became accustomed to the routine and it was
accomplished efficiently and without hindrance to the coaching situation

It is this author's recommendation that the experimental package
employed be replicated across other sports and across varying age groups.

Would the results remain the same with junior high school players,
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university players, provincial, or even national team members? Would they
remain the same with male athletes? Could the experimental package

be applied to other sports such as volleyball, replacing the basketball
behaviors with spikes, blocks,_and tips? This author believes that the
significant results obtained in the current study require further

investigation with respect to other sports and age groups.



53

REFERENCE NOTES

Widdop, V. A. Theory of motor learning part two: Individual
difference in perception, reflex and response time, arousal,
and motivation. Unpublished manuscript, Lakehead University,
1980.

Rushall, B. S. C(Class notes, Psychology of Sport, P.E. 5032,
Lakehead University, 1983.

McGuire, B. Personal communication, August, 1971.



54

REFERENCES

Alderman, R. B. Psychological behavior in sport. Philadelphia:
W. B. Saunders Co., 1974.

Amdur, N. The fifth down: Democracy and the football revolution.
New York: Dell Co., 1971.

Atkinson, J. W., & Reitman, W. R. Performance as a function of
motive strength and expectancy of goal achievement. Journal of
Abnormal and Social Psychology, 1956, 53, 361-366.

Barrett, M. L., & Stanick, J. A. Effects of goal setting on achievement
in archery. Research Quarterly, 1979, 50(3), 328-332.

Bavilas, J., & Lee, E. Effects of goal level on performance: A trade
off of quality and quantity. Canadian Journal of Psychology,
1978, 32(4), 219-240. ' '

Bird, A. M. A group dynamics approach to effective coaching of team
sports. Motor Skills: Theory Into Practice, 1978, 2(2), 92-101.

Bird, A. M., & Brame, J. M. Self vs team attributions: A test of "I'm
okay, but the team's so-so" phenomenon. Research Quarterly,
1978, 49(3), 261-267.

Botterill, C. B. Goal setting and performance on an endurance task.
Unpublished doctoral dissertation, University of Alberta, 1977.

Botterill, C. B. Goal setting with athletes. Ottawa: Coaching
Association of Canada, 1979, 1-16.

Brown, B. Practical use of team statistics in basketba11 Coach and
Athlete, 1978, 41(1), 23-24.

Browning, H. A vital measure in basketball - statistics. Basketball
Clinic, 1980, 12(8), 13-15. '

Bussard, D. Get more out of your basketball statistics. Coaching Clinic,
1975, 13(12), 27-30. (a)

Bussard, D. Statistics: Little things that make the difference.
Basketball Clinic, 1975, 8(10), 10-14. (b)

Chellandurai, P. The coach as motivator and chamelon of leadership
sty]es Sports: Sc1ence Periodical on Research and Technology
in Sport, October 1987. .

Cox, L. E. The effects of social contract conditions on the tolerance
of noxious stimulation. Unpublished masters thesis, University
of Cincinatti, 1972.




55

Crandall, V. J. Achievement. In H. W. Stevenson et al (Eds.), National
society for the study of education yearbook; Child psychology -
(part one). New York: University Press, 1962, 33, 643-661.

Cummings, L. L., Schwab, D. P., & Rosen, M. Performance and knowledge of
results as determinants of goal setting. Journal of Applied Psychology.,
1971, 55(6), 526-530. '

Dembo, J. Desarger als dynamisches problem. In J. McK. Hunt (Ed.),
Personality and behavior disorders. New York: Ronald Press, 1944.

Dmitrova, S. Dependence on voluntary effort upon the magnitude of the
goal and the way it is set in sportsmen. International Journal of
Sport Psychology, 1970, 1, 29-33. ' :

Dodd; ?. Factors influencing game pékformance. Basketball Clinic, 1975,
7(8), 15-16.

Doll, D. Basketball ability test. Basketball Clinic, 1981, 13(5), 14-16.

Donohue, J. Motivational aspects of coaching. Medalist Notes (Vol. 4).
Deland, Florida: Sports/Medical Industries, 1977.

Ear1l, R. A goal chart: Game evaluation and goal setting. Basketball
Clinic, 1980, 13(1), 15-16.

E11is,(M. B. Statistics made simple. Coaching: Womens' Athletics, 1979,
5(2), 10-11. '

Erez, M. Feedback: A necessary condition for the goal setting pérformance
relationship. Journal of Applied Psychology, 1977, 62, 624-627.

Forward, J., & Zander, A. Choice of unattainable group goals and effects
on performance. Organizational Behavior and Human Performance, 1971,
éa 184-199. ’ '

Frank, J. D. Individual difference in certain aspects of the Tevel of
aspiration. American Journal of Psychology, 1935, 47, 119-128.

Garvie, G. T. Adjusting your motivator intrinsically. Coaching Science
Update, 1980-1981, 4-6.

Harvey, R. W. Coaching basketball's multiple set zone offense.
New York: Parker Publishing Co., 1973.

Hi1l, R.  Motivational factors influenced by the athlete. Athletic
Educators Report, 1979, (number 835), 2-3.

Kamal, F., & Gallahue, D. L. Feedback: A developmental overview.
The Physical Educator, 1980, 7(4), 215-219.




56

Kanfer, F. H. Contracts, demand characteristics and self-control.
Journal of Personality and Social Psychology, 1974, 30, 605-619.

Keilty, G. C. Basketball efficiency rating chart. Basketball Clinic,
1975, 7(5), 10-13.

Kiesler, C. A. The psychology of commitment, New York: Academic
Press, 1971.

Kleinkopf, K. N. Set your goals. Coaching Clinic, 1977, 15(12), 27.

Kolb, D. A., Winter, S. K., & Berlew, D. E. Self-directed change:
Two studies. Journal of Applied Behavior Science, 1968, 4, 453-473.

Kolb, D. A., Winter, S. K., & Griffith, J. C. Capacity for self-
direction. Journal of Consulting and Clinical Psychology, 1968,
32(1), 35-41.

LaRose, B. Strategy and tactics in sport. Sports: Science Periodical
an Research and Technology in Sport, May, 1982.

Likert, R. The human organization, ‘New York: McGraw-Hill, 1967.

Locke, E. A. The relationship of intentions to level of perfbrmance.
Journal of Applied Psychology, 1966, 50, 60-66.

Locke, E. A., & Bryan, J. F. Cognitive aspects of psychomotor performance;
The effects of performance goals on level of performance. Journal
of Applied Psychology, 1966, 50, 286-291.

Locke, E. A., & Bryan, J. F. Goal setting as a determinant of the effect
of knowledge score on performance. American Journal of Psychology,
1968, 81, 398-406. ' '

Locke, E. A., Bryan, J. F., & Kendall, L. M. ‘Goals and intentions as
mediators of the effects of monetary incentives on behavior.
Journal of Applied Psychology, 1968, 52, 104-121. :

Locke, E. A., Shawn, K. M., Saarri, L. M., & Latham, G. P. Goal setting
and task performance 1969-1980. Psychological Bulletin, 1981, 90(1),
125-152.

Madison, P. A basketball statistics rating system. Coaching Clinic,
1978, 16(12), 21-22. o

Maivdsley, H. P. Level of aspiration. ‘Athletics Coach, 1978, 12(1), 3-4.

Marshall, R. N. Basketball game statistics. New Zealand Journal of
Physical Education and Recreation, 1976, 9(1), 28-30.




57

McClements, J. D., & Botterill, C. B. Goal setting in shaping the future
performance of athletes. A paper presented at the Canadian Society
of Psycho-motor Learning and Sport Psycholoqy Congress, Toronto,
1978.

McClements, J. D., & Botterill, C. Planning for committment. 'SEorts:
Science Periodical on Research and Technology in Sport, April 1981.

McClements, J. D., & Laverty, W. H. A mathematical model of swimming
performance improvement for goal setting and program evaluation.
In J. Terauds & E. W. Bedingford (Eds.). Swimming III. Baltimore:
Park Press, 1979. -

McGregor, D. The human side of enterprise. New York: Mchaw-Hi11, 1960.

McMahon, P. L. The star awards. Basketball Clinic, 1981, 14(3), 15-16.

Motoividlo, S. J., Loehr, W., & Dunnette, M. D. A laboratory study of
the effects of goal specificity on the relationship between
probability of success and performance. Journal of Applied
Psychology, 1978, 63(2), 172-179.

Official high school basketball rules 1983-84. D. Schindler (Ed.).
Kansas City, Missouri: National Federation of State High School
Associatious, 1983.

Oxendine, J. B. Psychology of motor learning. New York: .Appleton-
Century-Crofts, 1968. '

Rothstein. A. L. Using. feedback to enhance learning and performance
with emphasis on video tape replay. Sports: Science Per1od1ca1
on Research and Technology in Sport, August 1981.

Rotter, J. B. Genralized expectatlons for internal vs external control
of reinforcement. Psychological Monograohs, 1966, 80(1), 1-28.

Rushall, B. S. A laboratory manual for significant experiences in the
psychological aspects of sport. Thunder Bay, Ontario: Sports
Science Associates, 1977. ‘ :

Rushall, B. S. Psyching in sport London: Pelham Books, 1979..

Samaras, R. T. New dimensions in basketba]l stat1st1cs Scholastic
Coach, 1976, 46(3), 12-16; 100-101.

Singer, R. N. Achievement motivation. . Journal of Phys1ca1 and Health
Education and Recreation, 1979, 50(2) 37-41.

Singer, R. N. Motor learning and human performance; An app]ication to
motor skills and movement behaviors (3rd ed.). New York: Macmillan
Pubiishing Co., 1980.




58

Sheeran, T. J. The key to success - achievement motivation. Coach and
Athlete, 1976, 39(12), 14. '

Smith, D. Multiple set offense. Englewood Cliffs, N.J.: Prentice-Hall,
Inc., 1982. ' ' ‘

Strong, C. H. Motivation related to performance of physical fitness
tests. Research Quarterly, 1963, 34, 497-507.

Thrower, T. R., & Wyatt, J. W. Basketball statistics + computer =
motivation and permanent records. Basketball Clinic, 1977, 9(8),
13-15. -

Vanderstock, A. A. A study of the effect of selected biological,
psychological, and sociological factors on the learning rate of
negro males beginning swimming. Unpublished doctoral dissertation,
University of North Carolina, 1970. ' ‘

Wood, N. L. Improving the motivatidn of your ath]etes. Coaching
Science Update, 1980-1981, 7-9.




APPENDIX A

59



60

pafe|d “qoy -qoy pafeld *qay g3y
owt j 'SSy *43( ‘340 oWl ] *SSy e 430 aurepN
S130] J|BH 354ty TR
*NOILY201 $31va
"SA |00YdS YbLH SsaduUeUy 404 “43GWNN IWY9
SGUVMI0]  :199US JOLARYDG dwen |-y dunbLy



61

pake|d "qay "qay pake|d J "q9y "q9y
utLj "SSy ES 330 suL | "Ssy 380 330 swey
S1e301 j[eH puodas . J1BH puo0das
*NOILY201 :31va

"SA |00YydS YblH S8duesq 3404

SAYYMu04

:1393YS JOLARYDg Buey

——— e

“Y3GWOAN TWY9

"2-Y dunby



62

pake|d pade|d
oulL | SSsy "14°0 "S13S suwLy "SSY 143a "S13S oweN
S1e301 JLPH 3SAL4 JLBH 3sdL4
*NOI1V201 131v0
"SA |00YdS YbLH sduRLg F404 <43GWNAN WY
SAYYND  :399YS JOLAeyag Bwey -¢-y a|qe]



63

vmxm_a pake|d
ouL | "SSy ‘1490 "S13S auiL | "SSy *142a R RN aureN
S|e10] jleH puodag J1eH puooas
*NOILYJ01 +31va

"SA |ooydoS ybiy ssoued4 3404

SaYvN9

:399YS JOLARYDY Burey

——————————————ee

YIGWON FWYD

"p-y dunbi4



64

' Gy gy pake|d oy gy
Ssy L ‘430 sut] ‘SSy Ll ‘340 awey
pa3ey-04d ._mpoh
*NOILYJ01 +31vd
“SA 100Y3S YLLH SIUBA{ 3404 L IWYD

SadvMd04

13199yg Aaewwng auey

"G-y a4nbiy



65

“qoy *qay pafe|d "qay "q9y
"ssy "330 "430 swlt | "ssy "49(Q 430 aureN
*NOILYI07 :31va
*SA |00YdS YbLH saduru4 3404 LW
SQYYN9  :199ys Auewuns "9-y aunbi



APPENDIX B

66



67

"oy "qay pake|d g3y "gay
"ssy *48Q "340 awL | "sSsy "42( “440
' $3035 paey-0.4d 's|e30] awey
pafeld ' q9y *qay _ *qay "q9y
auk| "ssy ' 39 " 430 auL] awg] ' "ssy *49q " 430
S1e30] j[eH puod3s 41 BH pu0d3g
pake|d - qoy *qoy ang uj *q9y *qay
aw | “ssy 330 ' 140 au | aul | “ssy " 49Q "340
$1e30] J|BH 1S4l J1BH 35414
*NOILYD0T *SA [00YydoS UbBLH saduea4 3404
YIGWAN IWYN :31va S IWYN
SQYYMY04  :188YS JoLARYySg Bwey | -g aunbLy



68

" qay *qoy pafeld
*ssy "390 330 Ly "SSY 1380 "S|1S
ﬂ S| e10] ourey
pafe|d "oy *qoy _
uwt] Ssy *48Q 140 swt] swt] *Ssy " 1480 *S12S
S|BI0L 4|BH PU023s 41BH pu023s
pafe|d - qay *qoy g up
awy | *ssy *19Q 430 auL ] SwL ] "Ssy 1430 "S13S
SLe10] JLleH IS4l 41BH 3s4t4
INOILY201 "SA [00YdS UbLH sadueay 3404
YIGWAN  JWYN +3iva *IWYN
awey *zZ-g a4nbi4

SQyvnd :383YS J0LAeYSg



APPENDIX C

69



70

S1SLSSyY

spunogay
dALSUB4a(Q

spunogay
AALSUILLQ

*SA
y auwey

p awey
404 [e0y

"SA
¢ suwey

£ auey
404 jeoy

*SA
2 suey

2 auwey
404 |e0y

T tsA
| awey

ysel
poley-04d

paeMUO 4

*NOILISOd

LooydS ybLH sadued 3404 :lyIL

*SpJdepuels aduewio)Aad

$ JWYN

"~ 3nbl



71

S3SLSSY

spunogay
AALSUBYD(

Spunogay
AALSUBLL(Q

T SA
[ auwey

/ dwey
404 [eO0Y

“SA
g9 auey

9 owey
404 [rOoY

"SA
G auwey

G awey
404 [P0Y

Asel
pa1eY-0ud

pABMAOS

*NOILISOd

L00oY2S ybLy sadued{ 3404

*WY3L

"SPARPURIS BDULWUAOLADY

: IWYN
"2-0 aunbly



72

' S1SLSSY
SU01123143Q
s1e91$
T tsA p awey T sA ¢ ouey T sA 2 awey T tsA ysey
y dwey 404 Leoy £ duwey 404 [e0Y 2 suey 404 [e0Y | swey pajey-o4d
“paeng  :NOILISOd [00UDS UBIH seouedd 3404 :Wy3l S IWYN
*SpJepue}lsS 3dURWUAOSADd °€-) d4nbL 4



73

SISLSSY

su/1399( 42

s1ea3s

“SA
[ duey

[ dwey
404 [®0Yy

“SA
9 awey

g auwey
404 [v0y

“SA
G auwey

G auwey
404 |e0Y

jsel
pa3ey-0u4d

p4engy

*NOILISOd

LO0YdS ubiLH sadued4 3404

S ERS

*SPJRPUR]S DIURWAOJUADJ

*IWYN
‘-2 aunbL4



APPENDIX D

74



75

DI

(NOTLBAYSHO) d49WNN JWH3

6 8 g S z T 0
R N N I ] 9
I - .
A
1. 3
Syal1s -0
-1t D
WW 133rens m.*:
T ¢ O
Co
-1 ¢ [M
L
D
—t
=
> O
—— , O
fm
A
4,7
D
—— mMm

NOILIONOD THANIWINIXT INITISHE

ot

-*sydedy -peaotAeyag “[-Q d4nbL4



76

or

(NOTLHAY3SE0) YIGWNN JWUD

g 9 g v € 4
T
S E R R

SNOI 131430

WW LJ3rans

NOILIONOD HINIWINIIX3 “ANIT3Sudg

MmN

<r

ot

It

A

el

dWHD d3d Sd0IABHIE d3L88-0¥d

*sydeuy |eaoLAeySg

14!

GI
"2-@ d4nbly



77

B

(NOI1BAY3SE0) YJGWNN JWGES

q S 14 € C
T T T T
I ]
Gis1ssH
WW L33rans
INI13SuE

NOILIONOD THINIWIN3LXT

dWHD d3d SdH0IAHHAE (31lHy-0dd

pr

It
zl
El
14

St

*sydean |eaoiAeysg ‘¢-Q 24nbir4



78

A

(NOI LHAY3SE0) ¥IGWNN IWYD

oot 3 8 9 5 y z 1 0
R T s O T | g
1 T | ~u
A
-1 1 O
$3LS v_c
T t D
WY 133rens ﬂ
—— ¢ O
8y
L
D
=
2
] wn
—— , T
L m
=0
—— s
D
—— & WMW
NOTLIONOD THLNZWIN3JX3 NI T3sud

oI

*sydeay [eaoilAeysg “p-Q d4nbL4



79~

(A

. | (NOILHAY3SE0) YH3GWNN FWYY
R
[ N R B R R
SNOILJ31330 N
WY 123rans

NOILIGNOD TMHINIWIY3IdX3

INIT3sud

*sydedy |eaoLARYDY

U
=,
mu
0
—— ¢ D
IL
m
— ¢ O
o
— ¢y [T
T
D
.IlmA
I
O
— g —0
wn
— U
fm
Py
iy
D
— ¢ <
m

01
"G-Q 3unbLy



80

A

dWED d4d SJ0IABHEE 03Llud-0dd

(=) ]

(NOILUAYISH0) ¥IGWNN IWGD
It ot 6 8 9 S ¥ € (A [ D
N T I T A N O T B o
T
S1S1SsH
WY 123rans
NOILIONOD TTHIN3WIY¥3dX3 INIT3SHE

or1
‘sydesy [eaotAeydag °9-g d4nbiy



81

Al

(NOT LUAY3SE0) dJGWNN JWED
Q¢ o1 6 8 L 9 S 14 £ A
T I I I I ;
T T T T -
_ N 1 0
STH3ILS B I
; A
S 1J3rans e D
In_
v [Tl
O
S
o
g [T
L
. D
<
o] i
O
g U
W
Rt M
It =y
cl o
| 3 W
NOILIONO3 TUINIWIYIIXI INIT3sSug . m
Gl

*sydeay feaotAeyag /-0 d4nbid



82

A

‘ (NOT LHAYESE0) d{3gGWNN JWEYH
I o) 6 8 L 9 S ¥ € z I B
| _ _ _ | | _ | | | _ .
_ _ _ _ | | _ _ _ _ | -
, A
SNOI 1331430 z O
— |
15 133rans ,///////x‘zlxls .
¥y D
— —
-
g OJ
T o
g Il
— L
D
o1 <<
] —
0
g Al 0
-
i v
o
] QN
T D
NOILIONGD HINIWINIIX3I INI T3S ar mmw
i
0z

*sydeuy |eaoiAeyag

"8-Q 94nb14



83

A

.HonH¢>mummow SIGWNN JWHY
it (2] 6 8 9 S 4 € C I B
1 T T I I O I I
R
Si1sissy —
IS LJ3rgns ]
NOLLIONOD TYINIWIMILXT N1 13sHg B

e

——

*sydeay jeuoiAeyag

6
oI
8}
cl
El
1A¢

ST

JWHY d3d SJ0IAEHIE d318d-04d

"6-0 94nb4



84

(NOTLHAYISHD) ¥IGHNN

ot 6 8 9 5 v € z r 0
S Y
| — : U-,! w ; A ) 0
Y N e N -
_ Y
O
SONNOE3Y JAISNILH0 .\‘_c
RER IS —t— y
—]
[T
——t— g9 (O
wy
L
| D
1y <<
m —f
| O
— 1 A
: w
i
{
—— T
e
“ -0
W m
D
| —e =
NOILIONOD THLNIWINIJX3 INITISHY |
- 0

*sydedy |edoLAeyag °QL-Q d4nbi4



85

(NOILHAYSSH0) d48WAN JWH3

T BT 6 8 9 S 14 E [4 [ 4]

A T T N O O T B D
N | ~
_ A
1.3
- A
SONNOE3Y 3AISNIS3d T ¢ D
Mg L33rens ﬂ
—T— 9 O
U8
i
D
e <
=
=
(Al 0
—— 1 T
148 R
A
-1 9 )
D
| e

NOTLIGNOD THINIWIYIIXT | ~3NIN3sud
0c

*sydedy [eaoLAeyag <.--o 3unb 1 4



86

(NOT LHAY4SH0)

8

|

JJGWNN  JWH3

S

14

NOILIONO] THLNIWIYIdXS

515155 —— 9

MO L33rens

— #1

1 9t

©
-

INI 1356

dWHT ddd SHO0TABHIE U04184-04d

*sydeay [eaoLAerydg

A1
"21-Q dunbi4



87

(NOT LEAYESE0) d3ddWNN JWED
g S ¢ € z 1 0
I I D
_ | _ | _ -
. — A
1 °
] ~U
1 s D
- —
— M
. O
SONNOg3Y 3JAISNIAH0 N oY)
T o1 @
g0 LJ3rens B -
. <
e
1. 2
L 5
N U
— m
- oy
1 % m
_ D
=
NOILIONO THINIWINIJIXI INI13SHE ] m
5T

*sydeay |eaotAeyag °€i-q a4nbir4



88

(NOTLHAYISE0) YIGWNN JWYD

9 S ¥ € 4 I

| | | | _/_

SONNOCE3Y 3AISNISI0

ga 133rans

NOILIONOJ THLNIWIY¥3XI INIT3sud

Lo bt b o b e v oo b

*sydeuay jeaoLAeysg

0
-

0

T

>y

— s D
I.I—

L

O

o

— g1 [T
I

D

<

1

O

— g1 A
W

U

M

Py

0T
D

=<

M

6z

*pl-0 24nb14



89

(NOILHAY3SEQ) ¥3GWNN JWHD

A_ .w_ m_ ¢_ m_ m_ ﬁ_ 0
. 0
| | | | | ~ “U
. —_ A
1 .7
T S
-1
] D
7] —
S1SISSH —— o1 m
g0 133rens —
—] o
= M
—T— st T
_ D
— <<
— —
—t—w O
e 5
7 wn
1 O
1 s m
_ =y
— 0N
—— o D
] <
B i
NOILIGNGD THLNIWI¥IIN3 IN1735H8 —
S¢
“sydeay [eaolAeydg “G|-Q 4nbLy



90

(A

(NOTLHAY3SE0) Y¥3IGWNN JWED

I ot 6 g _ q 5 ¥ £ Z 0
T T A O D I O T
| w ;!i;” + R w 4_ L7 —— ~ . . 0
\ /,//,,\.\ ..\.\\O
\ — ¢ mu
/ A
. — ¢ D
-
{
\\//////1\ 1 g 3
4 | w0
. SONNDEIY IATSNIL40 —— g M
gr Li3rans mww
/ — o <
/ —
/ =
Tt
/ wn
—t— 1 U
M
0
1.
2
| 8t m
NOTLIONOD TSINIWIYIJIXT INIISHE .
"oz
*sydedy [eaorAeysg °9i-q a4nbi4



91

A

J (NOT LHAY3SE0) Y48GWNN JWESD
4] ot 6 8 g 5 v £ Z [ "
TR R
{ t lw/ ;. g
| R Y R RO -
< ~0
—t . m_u
3
/ [ U,
/ l’/}// \ .I.I*
/N / 1o, .
/ | 3
/ oo
\ SONNOE3Y JAISNISIC —t— g [N
/ gr 13rens Wmu
\ =
/ o <
/ w, r—
{ i O
/ —~—z D
\ w
/ —t— ;"D
IR
.
e
” D
~—— gt _.HM
NOILIONOD THLNIWIYIJKI INITISHE m
@
*sydedy jeaoiAeyag ‘/1-@q 94nbL4



92

A

o)
e

(NOILBAYASE0) Y3EWNN JWL3

[t er 6 8 g S 14 € C { 0
A T T s N T I
A R S OO B O B B O B -
“ T I O
|
A
S -1 ¢t D
—
. .
71— ¢ O
w0
| L
D
' —e
—— g A
wn
—t— 0
L
S1S1SSY mm_
—— g -
gr 133rens ,. D
1 6 <
M
INITISHE (J3L4HTLLY

et
"sydedy |eaoiLAeyag °gL-Q danbi4



93

(NOTLEBAYSEO) ¥3GWNN JWE3

4 ow 6 8 S 14 E (4 [ 0
A O N IR T B o
I R B [ O A -
| A
Y.
—
m
: —— ¢ O
mmaz:cmum JAISNIHJ0 : 0]
: tt|l¢_.H3
WM 133rENS D
=
)
N
—— , U
t'm
3 =y
4,7
D
. — s =
dX3 SSANTTI erzuz_xumxu E ) E g3¥Nrng

. or
*sydesy feaorAeyag ‘6l-q d4nb4



94

(A

(NOT LUAYISH0) YJEGWNN JWED

ot 6 g 9 5 v £ z [ 0

A T N B IO IO || o
| | | ._ _ | | _ | -
—— 1 =
O
e
0
" " —— ¢ D
} SONNOG3Y INISNIAA0 | —_— —_ mu
gd LI3rans — O
" W
m —— s O
“ T
AN T ¢ D
= " ,/ A
PN —t— g —
BN 1 2
w N G
m ., .
w It 0
: ¢ m
" W a8
Lxum SSINTI m THLINIHI YIIXT 3NIT3SUd g3NrNi —— o1 _H.J

— Sl

‘sydeay [eJotAeysag -0Z-q 8:3.._



95

(A

(NOT LHAYISE0) Y3IGWNN IWED

ot 6 8 9 5 ¥ € z t 0

A T s S A T O T B o

T T A B .

: O

: —— 1O

. |

: A

: : —= z D

: : | —

‘ : M

m / m e O

SLSissy / | 0o

. m f//////«\\ ; T v [N

o4 Loarans : W

: m ll@llu g <

“ . ! —4

: " ] =)

N m ‘ -t g A

: ; W

; : —— , U

m " “m

' . U

m % M

m D

" : s =

ek SSINT b YINIHINIIXI INITISY a3¥nrNI m
ot

-sydeay |eaoLARYdg

"12-Q 34nbiy



96

(NOTLHAYESE0) ¥39WNN JWHY

cl i ot 6 8 9 S b € c [

(T T e e U U A O o
| | _ _ || | | ] | -
; . \\\\//, -
— /\ — n_U
0
; v 3
SaNnog3y 3JAISNIJ40 M
/ -1 ¢ O

Jr L3rens
o
N\ \/ I DU
/\\\ T
D
T <<
.
a D
A %
—t— 0
14 M
-0
-1 9t R
D
— 8t ﬂnm
NOILIONOD WINIWIYILXI INI3ISHE

0c

esydedy |edolAeyag ‘zg-Q d4nbid



(NOTLHAYISE0) JJ9WNN JWHE

~ Al It ot 6 8 9 S 14 € (A [ 8
5 R T U s O A O a
T T T T T .
I B Y
)
1 P
SONNOG3Y 3AISNIS30 —— ¢ mmW
Jr 133rens —— 5, M
O
/ — s
| 0
\ .
. —_— —i
y \ — * o
| —— g U
\, 0
er m“w
If 0
i
- —T e 2
NOILIONOD TWIN3WIY¥3IXI ANIT3SYd —t— 31 m
St

‘sydeay [eaoLAeyag °£2-@ d4nbig



98

A

I

814

(NOTLUAY3SE0) d48WAN JWE3 -

|

9

) v

|

T

NOILIONOD THINIWINIIXI

o

—

S1sissy

Jr 133rans

P EN

*sydedy |esoLAeyag

B
“U
0
— 1 nwuu
3“
— z D
-
—I.—l—.
— ¢ O
8.”
— y M
T
D
=
—i
O
— ¢ U
n
I
L m
~0
¢ M
D
— & <
m
134
*$2-Q 94nbL4



99

A

(NOILUAYISE0) HIGWNN W9
I er ) 8 9 S 14 E C [ 0
TR T N s A O D
B -
B
/ 7
1. P
SONNOg3Y¥ JAISNI440 —— ¢ Wm
HL 133rens —— y [T
-
-y S
83,
\\\\)f//////\\\\\\\\ mmw
. L =
4, =
&)
—t— 0
wn
er _..IM
it -0
(A TR
e 2
NOILIONOD TULNIWINIIXT ANIT3sud —t— »1 M
1414

‘sydedy [edotAeyag °Gz-g aunbi4



100

A

(NOT LHAY4SH0)

YFEWNN  JWB3

:_ E_ m_ m_ L m_
_ _ _ _ | o

0

_ ~U

SONNOGIY IAISNISIT uku

1T — ¢ D

HL 133rens mm_

—1— ¢ O

o

—— 5 M

T

D

i omg m A

e

O

—t— g

n

—— , v

< / i

~0

L

NOILIONGY THLNIWINIdXI INIT3SHE T

- =

m

of
*sydedy [eaoipAeyag °9z-q d4nbi4



101

A

(NOILHAY3SE0) YIGWNN FWED

M of 6 8 s s ¢+ € ¢ L 0
A s O O T O
| _ | | | | | | | N
JTTNE
/ \ T
\ / S1SISSH
\ / _ ML LJ3rens
NOILIGNGD THLNIHIY3JX3 N1 a5

WG ¥3d SHYOIAUHIEG (3LHY-0¥d

*sydesy [eaopaeryag

ot
"£2-Q 8anbi4



102

APPENDIX E



103

pauiejje jeob .

) £ b ¥8'¥ € %2 SISLSSY
9 5 L +b°8 8 %l "9y SALSu3ya(
L *9 9 99°9 [ *9 "q9y BALSULS0
00:2€ “d'l §1:92 *d°L 00:2¢ "d°l
6 dwey *A4Q °SA g ouwey *¥°y °SA [ dwey “uay °SA yse}
404 {eoy g auey 40} |e0Y [ duey 40} |e0Yy g 3uey pojey-o4d
¢ L ¢ 0 S3SLSSY
L 9 "qay 8ALSU3}3Q
9 5 "qoy SALSUILLQ
00:2€ *d°1 90: 1€ "d°L d'L
9 auwey *uay °SsA G awey *Kag °SA y swey 1Y “SA ysel
40} |20y G awey 404 jeoy y Bwey 404 |eOY " g Swey pa3eY-04d

"H°1 399[gng - SpJdepuels dduewdojaad |-3 a|qel



104

paurejle [eob

e S3SLSSY
N .awz m>wm=m%ma
L "qay 3ALSU3LYQ
00:2€ ‘d'L
*udy ‘sA yse|
Z| awey pajey-odd
g bbb ¥ 3 b € $3SLSSY
8 Ll 8 L 8 %9 “q9Y dALSUBSa(Q
8 Ll L 6 €1 6 %8 “qaY SALSUISYQ
00:62 "d°lL 00:2€ ‘d'l 00:2¢ *d°1
21 awey *1°¥ SA Ll awey *¥'Y SA Ol auwey SLLeq °"SA ysej
J40j |e0Y L1 3uwey 40} |e0y 0| owey

J40j [e0Y 6 olley pajey-0dd

(Penujuod) *(-3 B[qeL



105

pauiejje jeob

1 SE'Y ] ¥65° L 1 ¥€ S}ISLSSY
8 SL°L 8 x02°0L 8 xL *qay dALsuajaqg
L G/ L G ¥02° Gl 14 N *Q3y BALSUB}JQ
00:¢¢ "d°1 ge:gl "d'l : 00:2¢ "d°1
6 °wey JQQ *SA g ouey Y'Y "SA [ suey U9y °SA jysel
404 [e0Yy g suey 404 feoy / suey 404 |P0Y g ouwey pajley-o4d
€ €L e € »20°¢ L 0 S}siLssy
9 £6°8 "qoy dAisullaq

"qoY BALSUBYLQ

00:GL *d°1 g "d'L 00:2€ "d°l
9 awey "u3dy °SA G awey *AAQ *SA y auwey “7°Y °SA : yse)
404 |e0Y G atiey ~ J0j |e0y p awey 40} |e0y £ awey pa1ey-044

*)°0 309[qQnS - Spaepuels ddueWMOsAdd ‘-] 2|qel



106

pautejje (eob ,

IR 535155y
v2°9 ‘qoy ALsua4ag
2'9 “g3Y AALSUILH0
£2:1 "d°1
‘udy *SA yseq
21 auey pajey-0ud
b 99°2 g *95° Y 2 £ SISLSSY
8 G9°9 L ¥8°9 6 *8 ‘gay dALSuUa4e(Q
6 xl€°6 6 xC1°6 8 xl "q3y BALSUsLyQ
00:v2 "d°1 00:8¢2 "d°1 00:¢¢ °d'L
2| auwey & EVAREY L| Swey ¥y SA 0l 8wey "SA ysey
104 {eO0Y || awey 404 ROy 0l awey 40} |eog 6 auey pa1ey-044

(panuijuod)  *z-3 aiqel



107

paugejje |eob

S xV 14 FA A ¢ x9L°¢ S3sissy
6 L 6 %6 6 «v0" L1 "qay dALSU43(Q
8 L 8 »6 9 287§ "qQ3y dALSUBLLQ
00:2¢€ "d°1 LL:vL "d°L . [0:€¢ "d°L
6 2wey *£ag °SA g awey "4’y °SA [ dwey *uay °SA ysey
404 [PO0Y g auwey 404 |eoy [ duey 40} [eOY 9 dwey pajey-oud
L 0 S3S1SSyY
9 b "q3yY dALsuajeg
14 b4 "Q3y 2ALSULL0
00:¢2¢ "d°1 d'l ‘d'l
9 awey U3y °SA G awey *£4Qg *SA p awey *7°d "SA : ysel
40} |eOYy G awey 404 {0y p swey 40} [P0y € auwey pajey-oud

303{qnS - SpAepuUR]S JJURWUOIARd ‘E£-3 3|qe}



108

nm:_mpum.—aom ¥

¥80°9 S3stssy
«9°/ *qay B8ALSU343Q
x9°L "Q3Y 9ALSU3IQ
LG:02 “d°1
"udy ‘SsA ysel
. 21 dwey pajey-0d4
b — — — —— _— S3SLSSY
9 — —- — - - QY 9ALSUI43(Q
/ e — — — ——- *qay SALSUILSQ
---"d°L —-- 4" -=- *d°1
21 swey *1'Y °SA LL owey Y'Y SA 0l awey *SA ysel
404 {voy L1 dwey 40} |eoy 0l wey 404 [eOY 6 dwey pajey-0ud

(panuijuod) -g-3 m~QWH



109

pautelle p@om *

s3sissy
1 YA ] £ *[€°G I 0 ‘goy dALsuaja(Q
| 0 L 0 L 0 "qaY 9ALSUYH0
0€:ty "d'1l ¢5:Ll 'd’1 . 00:€ °"d°l
6 owey *£aQ *SA g aley “4'y "SA / durey "uIY °SA ysel
40} [0y g awey 40} {eoy [ 3wey 404 {eOH 9 awey pajey-0dd
$ISLSSY
L 0 ©qay aA1SUaLaQ
L 0 ‘q9y BALSUSLIQ
00:¢¢ "d'1L ‘d'l “d’L
g awey ‘udy °SA G awey “RAQ *SA y ouey 1Y °SA yse]
404 |e0Y G auey 404 |e0Y p ouwey 40} [BOY € awey pajey-0.d

‘g 293lgng - SpJaepuels dduewaojadd ‘-3 aLqel



110

paurejje (eob 4

SISLSSY
+xb€°8 "9y BALsuUl4a(Q
¥69°91 *q3y |ALSU3}}Q

06:€ "d°L
*Udy °SA ysey
21 dwey pajey-ouad
SISLSSY
G v S 15y g xG9°9 *q9y AALSU3L3Q
S xG2°01 g x79°§ ¥ x§9°9 *Qay SALSU3LJQ
beEGL g1 , 02:82 *d°1 00:%2 "d'1 :
21 3wey *7°Y °SA L1 swey ‘Y'Y SA 0L awey *SA ysey
40} [eoy Li Swey J04 [eo0Yy 0l auwey 40} [eOY 6 dwey pajey-o0ad

(p3nuijuod) °p-3 3(qey



111

pauieile [eob

L -=-= L 0 L Nty S}SLssy
£ --- € €01 A --- *qay dALSUISaQ
L --- L 0 l --- "qoy SALSUI4LQ
d'l p:g "d’1 , "d'l
6 swey *K4g SA g awey "'y "SA [ auey U3y "SA ysej
40} |e0y g auey 404 |eO0Y [ dwey 40} |e0Y g auey pajey-0dd
L 0 SISLSSY
A x[2°61 L 0 "qay dALsudseq
L 0 L 0 L 0 ‘q3y dALsusi4Q
Ob:L "d'L v bs:  d°lL oc:L ‘d°lL
g awey ‘U3y °SA G auey *Aag " SA p auey *7°Y °SA . ysej
J0J |e0Yy G aley 404 [P0Yy y dwey 40} |eoy £ awey pajey-04y

‘9°a

309fQng - Spaepuel§ oURWIOSU3d °G-3 I|qel



112

pauiejje _mom ¥

_— S}SLSSY
- *qay BALSUd4§dQ

—— *qay 9ALSUBLIQ

——grl
“udy °SA ysel
21 suwey pajey-oud
£ ¥99°01 2 *9L°G L --- SISLSSY
S x99°01 v x91°G £ --- g3y dALSud4aQ
£ x2E° 12 2 x2€°0L L --- QY JALSUILLQ
00:€ ‘d'L 21:9 *4d°1 --- d°1
2|l swey *1°Y °SA L| awey Y'Y SA 0} awey *SA jysel
10} [e0Yy L[ Swey 404 |e0Yy 0l ®uey 404 |e0YH 6 swey pajey-0ad

(Panuijuod) -g-3 9iqey



113

pauiejje |eob

2 0 2 x2€°2 L 0 $3SLSSY
b x£9°LL £ xG9° b £ x98°01 QoY dALsu3yaq
¥ x8°6 £ 0 £ *£G°G "3y 9ALSU3LL0
0£:G "d°1 Gyigl "d°L L £€6:G "d'l
6 awey *Aag *SA g owey ‘Y'Y °SA [ suwey *u3dy °*SA jysel
404 [e09y g awey 404 {eoy [ dwey 404 |e0Yy 9 duey pajey-04d
L 0 L 0 L 0 S}SLSSY
2 *0b°21 | 0 g3y dALSUSIQ
2 x0b 2L ! 0 QY dALSULYQ
Ge:z ‘d'l 22 4l 00:2 "d'L
g awey *uay °SA G Bwey *Kug °SA p swey 'Y °SA ) xsel
404 |e0Yy G auwey J0J |e0Yy f swey 40} ]P0y € swey pa31ey-04d

""a

123fQqng - SpJAepuR]S JJURWAOIAS4 °9-F d[qeL



114

pautelle [eob 4

«6°€ S1S1SSY
«5°9 *qay 9ALSU4aQ
«8°1 *q9y SALSUBYHQ
0€:¥¢ "d°l
U3y *SA ysey
2L auey pajey-04d
I o6v°L 1 x00°G1| £ *b S}sissy
€ vy 9 xG°¢l ) *8 "q3y dALsuaysq
1/ ¥Gv°L 9 *G°¢l g »L "q3y SALSUILQ
¢¢'1e "d'l Gy:gl ‘d'1 00:8 ‘d'L
2| owey "1°Y "SA LL swey ¥y SA 0L swey "SA ysel
40 [©0Y || owey 10} [®BOY ol swey 404 @09 6 oweg pajey-044

(penuijuod) -9-3 9iqel



115

psutejje [eob

9 b 9 x22°6 g b s3sissy
L g L %5179 9 %9 SU01393 43¢
L. 9 L *§L°9 9 *9 S1ea3s
00:2€ *d°1 8v:02 "d'1 : . 00:2€ "d°l
6 Swey *Aag ' SA 8 awey ‘Y'Y °SA [ 8uey *u3y °SA yse]
40} [0y 8 auwey 404 (e0Y [ duey 104 |eo0n 9 awey pajey-odd
S3SLSSY
G _— G vE'E Suo§309|49(g
b --= b 9L"¢ b 02°€ SLea3s
00:00 "d°L bp:82 "d°L 00:0€ “d°1
9 awey *uay °SA G auvy *K4agQ “SA $ oley *71°Y “SA ysej
404 {0y G 3ley 104 |ROY t owey 404 |v0Yy € auwey pajey-044d

*W°Y 109[QNg - SpJaepuelS doueWAOJAdd /-3 dlqel



116

pautelje |eob

wl SISLSSY
xL suoL3dapjaq
9 $1e31§
00:¢¢ ‘d’l
*udy "SA ¥se)
¢l 8|uey pajey-0dd
L x9 9 G 9 GL°§ S}sissy
9 S L 9 8 xl2°L su01393]48Q
L 9 8 x8 L 8L°9 s1e9ls
00:2¢€ ‘d°'L 00:2€‘d'1 25:0¢ "d’1
21 suwey “1°Y "SA | auey "4y sA 0l swey SLLeq *SA ysel
40j 009 L1 dwey 404 |e0Y 0l swey 40} [0y

6 oley pajey-0dd

(Panuijuod) /-3 3|qel



117

pautielje jeob

8 x/L L ¥9t°6 9 x18°9 S3sSLSsy
L 9 L LGl 9 *18°9 suotjoatjeg
8 *l L VANV 9 x89°G s{es3s
00:2¢ 41 v5:9L °d-1 . . 60:8¢ "d°1
6 owey tAag csa g auey ¥y °SA [ 8wey ‘uay °sA yseg
J04 |eOY g auwey 40} |e0y [ dwey J0} [eoy g suey pajey-odd
S 92t S]SLSSY
1 02°¢€ SuoL393(4a(q
S 9¢° v s|ea1s
00:0¢ ‘d°L ‘4’1 d°L
9 awey *uay ‘SsA G auwey *Aag ‘' SA y swey *1°Y "SA yse]
404 {eoYy G alfey 404 |e0Yy & ey 404 |v0y £ awey pa3eY-0dd

"7°S 109fgng - Spaepuels asuewsodad °g-3 dLqel



118

pautejje (eob

vl SISLSSY
L suoL3o943d
*8 s|ea3s
00:¢¢€ -4-1
‘udy " SA ysey
¢l Buwey pajey-0.44
L 99°9 L x2G°8 9 G0°§ S3SLSSY
8 99°9 L »C5'8 9 G0°§ suot393(43Q
8 "L L xG9°0L : 9 G0°§ sleals
16:8¢ "d°L 00:GS1 "d'L - £0:62 "d°1
21 swey *7°Y °SA 11 swey ‘Y'Y SA 0L awey *SA ysey
J0J {eoy {{ Swey 404 |e0y 0l swey 404 |e0y 6 duey pajey-0Jd

(PSnuijuod) °g-3 a|qe]



119

pautelje (eob ,

£ --- 9 x95°6 g xl€°8 S3SLSSY
v --- b 8L b g xl€°8 Su0t323949Q
€ --- £ 6€°¢ G xl€°8 s{eans
00:00 "d°L €2:€l "d°1 . 1S:€ "d°1
6 ouey ‘A4Q *SA g aurey "Y'y °SA [ 8wey U3y "SA ysel
40} |eOY g auey 40} |0y [ dwey 40J |B0Y 9 auwey pajey-o0d4d
1/ *8 L 0 L 0 SISLSSY
14 xE€'G € »1L°9 L 0 Su0L329134aQ
14 *€€°§ € x1L79 L 0 .SLea3s
00:¢l *d°1 9:v *d°1 00:¢ "d°L
9 auwey ‘udy °SA G swey *AuQ "SA t sweg 7Y "SA ysey
40j |e0Yy G awey J0j [e0y y swey 404 0y € awey pajey-ou4d
"W'HW 393fqng "6-3 @iqe]

!

“spJhepuelg aduewaofaad



120

pautrelje |eob

- S3SLSSY
-— Su01329143Q
--- S|e31s
00:00 °‘d°1
U3y °SsA ysel
2L auey pajeYy-0.d
14 xG7°01 ¢ 0 € 0 sistssy
14 x*Gb°01 ¢ 0 S x8L°8 suo132314aQ
€ 0 14 16 ¢ 0 sleals
@Qum cn_o.—. omnm .n—-..—. . mmnm ..n_..._.
21 suey *7°Y °SA 1] swey ‘Y'Y SA 0l swey *SA yse]
40§ B0 LL aurey 404 |09 0L 3wey 404 |BO0Y 6 dwey pPa7eY-04d

(panutjuod) *6-3 ajqe}



121

APPENDIX F



123

Table F-2. Pro-rated statistics - Subject J.C.

Game Offensive Defensive Assists
Rebounds Rebounds
1 o* 2* o*
2 2.46* 6.16* o*
3 1.00* g* 0*
4 2.02* 8.11* 2.02
5 2.13* 8.53* 2.13
6 2% 7% 3
7 15.20 10.12 7.59
8 7.75 7.75 4.35
9 7 8 3
10 9.12 6.84 4.56
11 9.31 6.65 2.66
12 6.24 6.24 4.16

* baseline condition
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Table F-1. Pro-Rated Statistics - Subject T.H.

Game Offensive Defensive Assists

Rebounds Rebounds
1 0* 5* 3*
2 2% 0* 0*
3 5.33% 6.66% 0*
4 5.14* 6.17* “O*
5 5% 6% 1
6 6 7 2
7 6.66 8.4 4.8
8 6 5 3
9 8 6 3
10 13 7 3
11 7.7 7.7 4.4
12 7 7 5

* baseline condition
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Table F-3. Pro-rated Statistics - Subject M.A.

Game Offensive Defensive Assists
Rebounds Rebounds
1 injured injured injured
2 injured injured injured
3 2* 4% o*
4 2.19* 4.39%* C0*
5 2% 4= o*
6 5.52 11.04 2.76
7 9 9 4.5
8 7 7 4
9 in il il
10 il il ill
11 in i1l il
12 7.6 7.6 6.08

* baseline condition -
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Table F-4. Pro-rated Statistics - Subject J.B.

Game Offensive Defensive Assists
Rebounds Rebounds

1 o* - 0* o*

2 1.87* 1.87* 1.87*

3 o* 0* o*

4 o* o* S 0*

5 0* o* 1.45%

6 0 0 o*

7 0 5.37 1.79*

8 0 14.22 o*

9 6.65 6.65 2.66%*
10 5.64 4.51 2.25*
11 10.25 4.1 2.05*
12 16.69 8.34 o*

* baseline condition
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Table F-5. Pro-rated Statistics - Subject D.B.
Game Offensive Defensive Assists
Rebounds- Rebounds
1 o* 3.2% o*
2 o* o* 31.37*
3 o* o* 0*
4 0 0% -0*
5 0 19.27 o*
6 - - -
7 0 11.13 0
8 - - -
9 - - -
10 10.32 5.16 5.16
11 21.32 10.66 10.66
12 - - -

* baseline condition



Table F-6. Pro-rated Statistics - Subject D.W.
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Game Offensive Defensive Assists
Rebounds - Rebounds
1 16* 16% 0=
2 o* o* 0*
3 o* o* o*
4 0* o* 0
5 12.40 12.40 0
6 5.43 10.86 0
7 0 4.65 2.32
8 5.8 11.63 0
9 7 8 4
10 12.5 12.5 15
1 7.45 4.47 1.49
12 7.8 6.5 3.9

* baseline condition
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Table F-7. Pro-rated Statistics - Subject S.L.

Game Stea]é Deflections Assists

] 2.28* 4.56% 2.28%
2 4.74% 4.74% 2.37%
3 4.41% 3.10% 4.471%
4 4.22% 3.16% 4.20%
5 4.26% 3.20% 4.26%
6 5.68 6.81 6.81
7 7.57 15.14 9.46
8 7 6 7
9 5.05 5.05 5.05
10 10.65 8.52 8.52
1 7.7 6.6 6.6
12 8 7 7

* baseline condition
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Table F-8. Pro-rated Statistics - Subject K.M.
Game Steals Deflections Assists
1 3* 2% 3*
2 3* 3* 3*
3 3.20% 3.2% 4,26%
4 3.16 3.34* 4.45
5 111' ill i1l
6 6 5 4%
7 6.15 6.15 9.22
8 6 5 4
9 6.18 7.21 5.15
10 8 6 5
11 6 5 6
12 6 7 7

* baseline condition



Table F-9. Pro-rated Statistics - Subject M.M
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Game Steals Deflections Assists
1 o* o* o*
2 o* 0* 0*
3 o* o* o*
4 6.71 6.71 0
5 5.33 5.33 8
6 8.31 8.31 8.31
7 2.39 4.78 9.56
8 sz === ———
9 0 8.18 0
10 9.14 0 0
11 0 10.45 10.45
12 -——- --- ---

* baseline condition
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Table G-1. Inter-observer Agreements for all Observations for
Each Subject.

Subject Percent Reliability
T.H. 95.41
J.C. 96.93
M.A. 96.49 -
J.B. 94.44
D.B. 100.00
D.W. 94.91
K.M. 95.08
S.L. 95.34 .

MM 84.61




Table G-2. Inter-Observer Agreements for all Subjects in Each

Game.

Game. Percent Reliability

97

O W 0O N O U

85.
100.
97.
90.

92.
96.
.73
12 100.

71
00
33
81

.80

22
26

00
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