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POETEL, NORMA. A Factuorial Approach in the Development of a Basketball
Rating Scale to Evaluate Players in a Game Situation. (1976)
Directed by: Dr. Roscusry McGee, Pp. 155

The primary purpose of this research was to develop a valjd and
reliable rating scele for use in evaluating the physical performance
of female basketball »iayers in a game situation. The secondary
yroblems deriving from the formulation of the scale were (a) the
jdentification of gpeciiic fuctors (items) for evaluating basketball
skill in the competiﬁive nitvation and (b) the feasibility of using
factor analysis 25 a stabtistical technicgue for collapsing components
of play into a vizble rating scale,

A theoretical structure of basketball performance was developed
which included seven categories of basketball performance. A 96-item
rating scale was designed vhich prrportedly represented the seven
categories: ghooting ability and offensive moves, defensive moves and
tactics, bzll handling, rebounding, speed and quickness, body control
and balance, and generzl floor play. The identification of the seven
categories was based on an investipation of the literature, intervievs
with coaches and physical educaters, and observation of individual
players, The original 936~-item rating scale was utilized to evaluate
the performance of thirtv-eight interscholastic and intercollegiate
female basketball playsrs. .

Means and standard deviations were calculated for each of the 96

items and a correlation matrix for each category was formed utilizing

the SPSS computer programs, From the correlation matrix, each of the



seven categories vas factor analyzed independently of the remaining
six categories,

Based on the factor structure after rotation, an abbreviated
rating scale was developed. The original seven categories were retained
and seventeen items were developed and selected to represent the
original 96-item scale.

After the original scale had been reduced toc the 17-item scale,
it was used to evzluate the basketball pgrformance of high school
girls in the 1975 South Dakota State "B'" Tournzment. The results from
the evaluation of the thirty~four basketball players were used to
provide an interjudge reliability of the scale. Kendall's Coefficient
of Concordance vas employed to determine the interjudge reliability
which was found to be .86, significant at the .0l level.

To determine the criterion-related validity, a coefficient of
correlation was calculated by finding the degree of relationship
between the total scores of players on the scale and a subjective
ranking of the players. The coefficient obtained was .65 which was

significant at the .0l level.
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CHAPTER I

INTRODUCTTI.ON

The evalnation of many aspects of physical education, or of any
physical activity, is a complex process because the performances are
multidimensional, thus making it difficult to define specific
behaviors and executions. ILikewise, to evaluate an individual's
performance in a basketball game situation becomes a complex procedure
because of the many dependent and interdependent components and factors
involved in such an activity. However, the search for better and
improved methods of evaluation and measurement rust continue.

Ag Wilson pointed out, "Too frequently, when considering
evaluation, the concern of educators has been only with testing and
grading students." (61:44) Educators can no longer do a fractional
job of measuring, assessing and evaluating stwvdents' learning
performnance and progress, but they must concern themselves with any
and all appropriate means available for this most important function.
Eckert said,

Iducators are facing increasing pressures for accountability
in the learning process. Increased educational budgets are
resulting in more emphasis upon productivity which must be
justified in terms of facts and figures. (11:1)

True, there has been an increased demand to develop more

standardized tests, but standardized tests do not measure all facets

of the educational and instructional procedure. In addition, many



standardized tests are often not appropriate for a specific situation.
Ammons (64) said evaluation requires adequate samples of student's
work. That is, a student must be evaluated many times and in many
different ways. Too often, educators have been concerned with
evaluating only the cognitive domain. This is only one facet of the
total scope of evaluation. It is necessary to develop techniques
vhich will evaluate the complete scope of student behaviors.

Physical ecucators have developed different methods of measuring
and evaluating such as written tests, skills tests, and rating scalec.
However, many of these methods only measure and evaluate certain
portions of the entire educational process and product. Also, many of
the methods which have been developed and are being utilized are
incomplete, invalid, unreliable, ambiguous and time-consuming to
administer and use.

"The physical educator evaluates to determine whether or not he
is meeting the educational objectives of his course." (31:14)
Measurement, as a part of the total evaluation program, can assist the
physical educator and/or coach in assessing the s*udent and program.
Many authors (5,7,11,30,31) concur on the purposes of measurement and
evaluation: classifying studeﬁts, measuring the érogress of individual
students, providing motivation for teacher and student improvement,
improving learning experiences, acquiring knowledge of student status,
and grading. Assuming the purposes of measurement and evaluation
are as specified above, many methods or tools can be utilized in the

measurement and evaluation process. Written tests have been employed



as an objective assessment of the cognitive domain; skill tests have
been used as an objective, partial evaluation of the psychomotor
domain; and rating scales have been developed to incompletely,
subjectively evaluate the affective and psychomotor domains. Other
methods, such as check lists, anecdotal recofds, motor ability tests,
and fitness tests have also been used. Once a decision has been
determined concerning the purpose of measurement and evaluation, the
appropriate tool(s) must be selected to accommodate the process.

Rating scales have been designed in many disciplines for specific
purposes. For example, psychologists have used rating scales to
measure personality variables; store managers have adopted rating
scales to assess the performance of their departmental managers; and
supervisors have utilized rating scales to appraise the work
accomplished by workers. In physical education and coaching areuas,
rating scales have been designed to evaluate character, personality,
and behavior traits; rating scales have also been developed as
supplements to objective measures (skill tests) to analyze how skills
are performed.

Traditionally, the use of rating scales, in any.discipline, has
been subjected to criticism. The reasons are understandably clear.
Smith and Kendall (58:149) said that individuals who have developed
rating scales have tended to impose their own values, interpretations,
and beliefs about some behaviors. They have used a language of their
ovn. Therefore, other raters attempting to use the scales have

become confused and the interpretation of the word or statement varied



from rater to rater. Generally, there is a lack of definitions
resulting in a vague interpretation of tﬁe rating scale. Smith and
Kendall (58:149) stated reasons for misinterpretation of rating scales:
raters are not consulted about their interpretation of‘various forms
of behavior in relation to the traits involved and the raters are not
informed cof the usefulness of the scales. "Without consensus among
the raters, . . . the raters cannot be expected to utilize the scales
offered to them with any conviction or agreement.” (58:149)

Kerlinger pointed out that, "Rating scales are perhaps the most
vhiguitous of measuring instruments probably(because they are seemingly
easy to construct and more important, easy and quick to usé." (20:547)
However, as he said, this ease of constructing rating sceles is
deceiving because the scales lack validity due te a number of sources
of bias.

Ratings made by psychologists, supervisors, teachers, and
manapgerial personnel often require evaluation of complex behaviors.
Because these areas are multidimensional znd often difficult to define,
they then become difficult to quantify. Abeles said, ."One of the main
difficulties in the evaluation of complex behaviors is that the
measures employed are typically subjective judgments based on irregular
and uncontrolled observations." (36:145) As pointed out previously,
critics of some evaluation procedures have indicated that more
objective measures are needed in many instances‘;nd performance

measurement should be more sophisticated. '"The replacement of judges'



general impressions by ratings arrived at by more systematic procedures
is one method which may improve evaluation." (36:145)

If educators are going to evaluate the total scope of their
objectives and programs, it seems that rating scales must be utilized
as adjuncts to other methods in the evaluative process. And, if
rating scales are to be used for this purpose, the newly developed
scales must meet the needs of the raters and be functional for them to
interpret. In her book, Safrit remarked about the construction of
rating scales and said, '"Bach category of the scale should be described
in such detail that raters can be trained to use the scale objectively
and students can receive meaningful feedback about their scores."
(30:173) It was the aim of this study to invéétigate a technique for
the development of a rating scale for use in evaluating achievement
and performance in a basketball game situation which cannot always be

measured by other methods.

Statement of the Problem

The primary purpose of this research was to develop a valid and
reliable rating scale for use in evaluating the physical performance
of female basketball players in a game situation. The secondary
problems deriving from the formulation of the scale were (a) the
identification of specific factors (items) for evaluating basketball
skill in the competitive situation and (b) the feasibility of using
factor analysis as a statisltical technique for collapsing components

of play into a viable rating scale.



Definition of Terms

EVALUATION (Use of the rating scale in this study) - The process of
judging the value of a bagketball player's behavior on a described
set of observations.

FACTOR AVALYSIS - The author hes adopted the definition from Jackson
and Messick to be used in this study. '"Factor analysis is a
mathematical procedure which resolves a set of descriptive
variebles into a smaller number of categories, components, or
factors." (17:298)

RATING SCALE ~ A list of statements descriptive of physical character-—
istics involved in basketball performancz which were assigned a

designated value by the rater.

Assumptions
A basic assumption of this study was that basketball coaches
generally agree upon performance standards of a good basketball player.
It was assumed that the judges, who were coaches, were experts qualified
for the task-éf evaluating the physical performance of female basket-~
ball players.
Secondly, it was assumed that different categories of basketball

performance have many facets.

§gope

This study was limited to the evaluation of the physical perform-
ance of selected college women and high school female basketball players

tho had played in competitive game situations. There was no attempt



to evaluate factors such as attitude, sportsmanship, desire and other
such characteristics.

An original rating scale of 96 items was used to evaluate
{a) basketball players who had been asked to participate at the United
States Collegiate Sports Council Camp held at Maryville éollege,
Maryville, Tennessee, June 16-23, 1974 and (b) selected high school
fewale basketball players who participated in the 1975 regular secason
games played in South Dakota. A reduced rating scale was utilized to
evalvate the performance of basketball players at the South Dakota
State "B" girls' tournament held December 4-6, 1975 in Huron, South
Dakota. Seven teams were selected for this purpose.

This study did not concern the evaluation of position play, such
as forwards,lguards or centers. The scale was used to evaluate the
players as individuél performers.

The scores acquired on the rating scale were relative to the
performance of the players at a specified time and to the skill level

of the players in the different rating situations.

Significance of the Study

The purpose of this study was to develop a rating scale as an aid
and supplement in the measurement and assessment process vhen
evaluating the proficiency of basketball players in a game situation.

Many basketball skills tests (57,63,69,70,73,74) are found in the
literature. However, these tests generally measure isolated skills

and are not applicable to assessing the overall performance of a



player in a game situation. Points made, fouls comnitted, free throws
made and attempted are a few of the statistics that have been acquired
to analyze individuals' performances, but they do not give enough
information. Elbel and Forrest stated, "There is quite general agree-
ment that the box score does not give a very complete statistical
picture of the game and is consequently of little value to coach or
player from the standpoint of game analysis." (41:538)

Perhaps, in most instances, objective measures are better than
subjective measures. But, as Baumgartmer and Jackson (7:232) said,
there are times when important objectives cannot always be measured
with an objective tool. Therefore, a supplement or another tool must
be utilized to aid in the complete evaluation of objectives. 'A
highly desirable method of measuring playing ability is through the
use of well developed rating scales that can be used during the game."
(30:1.73)

An objective, reliable, and valid rating scale could be used for
many purposes. Some of these purposes are adding to the dimension of
proficiency examinations, analyzing skill performance in a game
situation, aiding in detecting individual errors and problem areas,
supplementing other procedures for placing studen&s at a specific
level of skill, and giving students a device by which they can rate
their owmn and peers' performances.

Evaluation procedures need to become more sophisticated; evaluation
procedures need to be more complete; and evaluation procedures need

to be more objective. Few rating scales have been constructed to



evaluate the performance of basketball players. Teachers and coaches
have developed and used their own rating scales, but few are found in
the literature. Often, the rating scales which have been developed
for any activity have been constructed rapidly, serving only the
constructor's immediate purpose. Many times, the rating scales which
have been reported in the literature lack validity and/or reliability.
Mathews indicated that "Rating scales suffer from lack of validity and
reliability." (23:250) Because many people concur with Mathews, as
does this researcher, it seems plausible to use a technique in attempt-
ing to develop a rating scale which could result in higher validity
and reliability. Also, the development of a rating scale using a
different technique to construct the scale could contribute to the
overall sophistication of creating an instrument.

"Wery little experimentation has been done on the measurement of
playing ability." (30:171) The significance of this study was to
determine if a subjective tool, the rating scale, could be developed
to be a reliable, valid and objective measuring device of playing
ability. This stvdy may lend support to the functional endeavors of

those people interested in the total scope of the evaluation process,
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CHAPTER II

REVIEW OF LITERATURE

The purpose of this study was to develop a rating scale for use
in evaluating the physical performances of basketball players in a
ganme situation. Since the inclusion of game activities into the
rhysical education curriculum and the beginning of structured
competitive programs, there has been and continues to be an aspiration,
perhaps sometimes a requirement, to measure and evaluate achievements
and the ability to play in competitive game situations. Different
types of techniques have been used in an effort to measure these
aspects of performance.

A perusal of the literature indicated that rating scales have
been developed for many different reasons and in many different ways.
Even in the selection Qf items for the rating scale, distinctive
methods had been employed.

The review of literature has been presented in four parts. In
the first part, two studies comparing different strategies for rating
scale construction have been reviewed. Examples of étudies concerning
the development of scales that had been constructed in areas such as
music, industry, nursing and therapy have been presented in the second
section. In the third section scales that had been developed for
evaluating physical performances in sport activities other than

basketball were reviewed. Finally, studies which had evaluated
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basketball performances in game situations utilizing different types

of rating scales were described.

Strateries of Scale Construction

The purpose of Hose and Goldberg's (45) stﬁdy vas to examine the
differential validity of personality inventory scales using six
different strategies. These strategies were factor analytic, empirical
greup discriminative, intuitive~theoretical, intuitive-rational,
stylistic-psychometric and random. Using a common item pool (items
from the California Psychelogical Inventory), eleven scales were
constructed for eacnh of the six strategigs. The sample included two
hvndred freshmnan women from the University of Oregon. The results of
this study indicated that the first four primary strategies did not
differ from one another in overall validity. However, these four
methods were significantly more valid than the last two strategies
(stylistic~psychometric and random) for pe- :onality assessment.

The purpose of a paper submitted by Butt and Fiske (37) was to
compare the rational facet, factorial facet, rational trait, and
factorial trait approaches in the development of scales for evaluating
-dominance. The instruments used for each measurement approach vere
either published tests or tests constructed for the purpose of the
study. Seventy-seven male and sixty-one female students from the
University of Illinois, Chicago Circle were two.of three groups used
for the study. The third group was composed of 372 airmen in basic

training at Lacklend Air Force Base.
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The results of this study indicated that both facet approaches
rould produce scaleé with better homogeneity indices. The facet strategy
assumed that each trait had several facets, whereas, in the trait
strategy, the construct was identified by a label. With both facet -
gpproaches, the results showed that cleaner subscales were developed
by limiting and defining item content,

The factorial scales tended to be broader in content and freer
from the researcher's biases than the rational scales. In addition,
the rational scales did not show much relationship to variables which
were theoretically related to dominance, vwhereas the factorial
spprozches shovwed a widespread relationship with variables related to
dominance.

The authors concluded by indicating that, for basic research, the
facet approaches were predominantly better than the trait approaches.
"The rational facet approach is most promising in theory development
vhile the factorial facet approach is most efficient in exploring the
essociations of the dominance variable with life descriptions." (37:519)

Development of Scales Evaluating Performance
in Non-Physical Education Areas

In & number of studies completed by Lawshe and others (48,49,50,51)
studying job evaluation, factor analytic techniques were utilized to
determnine the applicability and reliability of different rating methods
to soswer specific questions concerning types of:systems, scale items

needed, lengths of scales needed and the numbers of factors needed to

effectively evaluate jobs. In a study (48) dealing with a modified
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system to evaluate salary paid jobs, Lawshe and Maleski computed the
intercorrelations between point ratings on each of eleven items and
total point ratings for each job. The correlation matrix was factor
analyzed by Thurstone's centroid method and rotated by the Peters and
VanVoorhis method. The Wherry-Doolittle shrinkage method was used to
determine an abbreviated scale. Three primary factors were found and
they accounted for nearly all the variability in total point ratings.
Three items were extracted for the shorter rating scale. The combined
effect of the three items selected accounted for about 96% of the
variance in "total points". The authors concluded by saying that the
shorter scale would give practically identical results to those of the
" longer eleven-item scale. Also, the use of the shorter scaie would
reduce the time required to do the rating.

Iawshe and Wilson (49) used the Factor Comparison System of job
evaluation to further study the nature of basic job evaluation factors
as identified in the judgment process. This system involved the
comparison of jobs being rated with a scale of "key" jobs. The key
jobs were ranked by a job evaluation committee in order of difficulty
on mental requirements, physical requirements, skill requirements,
working conditions and responsibility. Each different job was compared
vith the key jobs on each one of the factors listed above. Each
analyst had five amounts which, added together, egqualed the indicated
ealary.

Data were acquired on one hundred and seventy-six job classifi-

cations. The intercorrelatiouns between ratings on the five factors
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and total points Qere computed. Thurstone's centroid method was used
to factor analyze the matrix yielding two factors. Rotation was done
by the graphical method. The Vherry-Doolittle shrinkage selection
method was applied and three items were selected for the abbreviated
scale. The three items selected for the abbreviated scale, when
combined, correlated .99 with the original scale. The authors concluded
that although the reliability was not knowm, "the abbreviated scale
can be considered as valid and as usable as the original scale.”
(49: 13k)

The purpose of LaWS@g's and Wilson's study (50) was to answer
the reliability questions of the total point ratings of job evaluations
utilizing the longer rating scales and the shorter scales. In addition,
they attempted to determine the reliability of each of the items in
the two systems.

The National Electric Manufacturer§ Association System of job
evaluation provided for the rating of jobs on eleven items. The sum
of the number of points assigned each of the eleven items, on a five-
degree scale, was the total point rating for each job. From results
of previous studies, a Simplified Job Evaluation System had been
developed with four items. The total point ratiﬂg using the Simplified
Job Evaluatioﬁ System was obtained in the same manner as the NEMA
System.

Ten analysts rated jobs using the NEMA System and ten rated jobs
using the Simplified System. Each analyst rated‘twenty of the forty

jobs selected for the study. The average intercorrelation of the
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ratings of five men on forty jobs was obtained as the reliability
coefficient for the total point rating under each one of the plans
and for each of the individual items in the two plans. The average
intercorrelations of one rater with another rater were stepped up by
use of the Spearman-Brovn formula to estimate the increased reliabil-
ities which would result from using five pooled ratings.

The results from this study indicated that a system using more
items was not necessarily more reliable than a plan with fewer items.
The reliability coefficients obtained were .89 (one rater) and .98
(five raters) for the Simplified System; for the NEMA System, the
coefficients were .77 (one rater) and .94 (five raters).

In a follow-up study of job evaluvation, Lawshe and others (51)
wanted to determine to what extent basic factors were involved in two
different point-rating scales. The two systems mentioned in the other
studies, namely the NEMA System (eleven items) and Simplified System
(four items), were utilized for this study.

The ratings used were the ones acquired in a previous study (50).
A composite rating on each item and the total rating for each job was
acquired from the item ratings made by five independent analysts.

The intercorrelation matrix was factor analyzed using the centroid
method and the five factors were rotated using the graphic method.

¥ive factors were found which seemed to account for the elements
considered in the two systems. The authors concluded from the evidence
in this study that five factors could be used to satisfactorily

complete job evaluations. However, the authors also indicated that
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other factors,; not identified in this study, may be isolated in future
studies which may be unique to other jobs,
Ryaus (56) used a factor anelytic technique to aid in the

construction of the Classroom Observation Scale. The data for his

study were acguired by having traincd observers assess teachers!
performonces. The purpose of his spudy vas to attemptbto describe
the personal qualities of teachers, After an intensive review of the
literature using a Y“critical incidents" approach, he identified
specific behaviors (considered to be dimensions) of effective and
ineffective teachers. The dimensions were described in terms of
opprosite meanings. For example, one dimension was partial‘to fair,
A unique Teature of Ryans' scale was a glossary attached to describe
each dimension as fully and cleariy as possible. He found that the
specific behaviors fell into two categories: those relating to teacher
behavior and those relating to pupil behavior, but reflecting teacher
behavior.

The subjects (ratees) vere 275 third-and-fourth grade teachers..
The raters were three, and on one occasion four, judges trained in
essessing teacher behavior. Observer intercorrelations were obtained
ranging from .68 to .84k. Intercorrelations were also obtained between
the traits on the scale. The factor analytic process utilized was the
centroid method with both orthogonal and oblique rotations attempted.
Five centroid factors were extracted and the obiique rotation provided
a solution that met the criteria of simple structure. Ryans concluded

that the findings of this research and an analysis of the criterion
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data suggested that teachers' personal qualities could %2 described in
terms of severai major dimensions. Also, he did note that some of the
factors tended to overlap and were positively correlated.

The purpose of the study by Lorr et al. (53) was to identify funda~
mental variables "underlying behavior, symptoms, and inferred
motivation of menfal hygiene clinic patients." (53:511) Seventy-three
variables were selected from a wide range of psychological and
psychiatric reports to define the fifteen hypothesized factors. A
pinimum of four variables was included to define each factor.

Experienced therapists rated 184 veteran patients using a detailed
rating guide. Each patient had been seen for a minimum of four
psychotherapeutic sessions. To secure a reliability check, ten
patients were rerated after a two-week interval. The.computed average
product moment reliability correlation was .77. Positively correlated
traits were segregated into nonoverlapping clusters to make the
factorial reduction of the correlation table easier. A centroid
analysis and oblique rotations were employed to achieve simple
structure. Eight identifiable oblique factors were obtained from two
centroid analysés.

Smith and Kendall (58) constructed rating scales to be used by
head nurses to rate the performance of staff nurses. Their procedures
involved the use of a series of graphic rating scéles arranged
vertically. Behavioral descriptions indicating various degrees of
each dimension were printed beside the line at different heights.

Judges rated each item from O to 2., Examples of their statements did
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not represent actual behaviors but inferences or predictions from
cbservations. A unique feature of their study included head nurses
participating in the listing of dimensions or characteristics which
they thought were important in evaluating the performance of staff
nvrses, In addition, after listing the categories, the head nurses
formulated general statements representing high, low and acceptable
performauce. The final rating scales which were developed by the
nurses descrided expectations of specific behaviors. The researchers
indicated that, in general this procedure showed excellent discrim-
ination and high scale reliability (above .97). However, they also
indicated that because of the use of trail names and general statements
concerning levels of perférmance, the ratings may be ambiguous. They
#lso said that there were too many scales for easy handling.

The purpose of a study done by Campbell et al. (38) was similar
to Smith's énd Kendall's. However, their ratees were 537 department
store managers and the raters were two store managers. The intent of
their study was not only to develop behavioral rating scales, but in
addition, to compare these scales with a summated ratings technique,
Twenty store managers were asked to write specific behaviors (critical
incidents) of department manager performance., These specific behaviors
wvere then submitted fo a qualitative cluster and sorted into definable
homogeneous categories. The participants were again asked to write
More behavioral incidents eventually sorting each incident into the
dinension that it most closely represented. The completed rating

scales consisted of nine dimensions defined by specific
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behavioral incidents with appropriate scale values. An alternative
rating method (summated rating scales) was developed from the
definitions produced in the first method. ZEach individual was evaluated
on a Likert-type scele with a L-point response. An individual's

rating for a dimension was the average item response for that dimension.
The difference between the two methods was that the first approach

used scaled behavioral anchors and the second did not. The correlation
matrices of four sets of ratings were factor analyzed by thé principal
factors technique. Iach solution was rotated to simple structure by
the varimax procedure. The clearer solution was obtained from the
ratings u;ing the sczled expectations technique. All the entries in
the validity diagonal were significantly different from zero at alpha =
001 indicating coﬁvergent validity was achieved. Of the two scales,
the scaled expectations method indicéted higher validity entries in

the validity diagonal. The authors concluded that the scaled
expectations procedure was less subject to leniency and halo errors

than the summated ratings method. They indicated that these scales
could be very useful for selection and promotion decisicns and could

be incorporated in performance appraisal and review systens.

Using a facet~factorial approach te rating scale construction,
Abeles (36) developed a scale to measure and evaluate clarinet music
performance. His original item pool, consisting of 9!t items, was
used by teachers rating clarinet performances. Two different music
performances were evaluated by fifty tecchers using the 9h~item scale.

A factor analysis was performed on the resulis of the ratings using
¥ Z
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the item pool. Six factors were chosen for the final scale and thirty
items were selected which had high factor loadings on the respective
factors. After the selection of factors and items, judges evaluated
verformances employing the abbreviated scale. The results of this
evaluation were uued to estimate the interjudge reliability for the
rating scale.- Criterion velidity was deternined by the paired—
compafiaonAmcthod. Interjudge reliability resulted in a .90
coefficient for the total score and a .60 coefficient for the scale
scores. The criterion-rclated validity coeificients were greater than
.00 for each of the sets of performances. The author concluded that
the technique used in this study was an effective method of construct-
ing scales to measure music performance.

Development of Scales to Evaluate Performance
in Sport Activities Other Than Basketball

An dnteresting and unique analytical method was uséd by Durrant
(39) for ihe development of a rating scele to evaluate synchronized
swvimming performers. She did not coasider the degree of difficulty of
a stunt, but assigned point values to component parts of each stunt.
The number of points awarded to specific movements of each stunt was
based upon the difficulty of the movement and upon its importance in
the total stunt. The score sheets showed each component part and its
yoint value. A score was given for degree of control in moving from
one position to the next based upon the accurac; of reaching the next

position.



21

Six judges rated 24 subjects (beginners to advanced swimmers) on
a set of seven selected stunts. Two judging sessions were held and
the same judges were used for both of these sessions. The correlations
between judges' ratings for all the stunts ranged from .47 to .9k, It
vas found that the stunts vith the higher point values also produced
& higher correlation between the judges.

After the second judging session, the author met with the judges
to discuss the utilization of such an instrument. A number of points
were discussed, but they did agree that the analytical method used
here in this study was an objective method for evaluating performance
in synchronized swimming. Also, they felt this method could be used
as a teaching device and as an aid in the training of Jjudges. The
author concluded that the judges were consistent in their use of the
scale, but some judges tended to use a broader range of the scale.

The high correlations both between judges' ratings and between each
judge's rating indicates that all judges were rating on the same basis.

Edwards (68) devised a rating scale for use as a measure of the
process aspect of tennis serving skill. Another purpose of her study
was to study the reliability and statistical concurrent validity of
the scale. Three judges (tennis instructors at the University of
Wisconsin, Madison) rated 45 women tennis players on 20 serves. A
scere was recorded after every five serves. The subjects were rated
on the height and position of the ball toss, the racket arm position,
veight change, body rotation, solid centact, appropriate tension, and

illustrating continuous motion throughout the serve. No points were
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given if the behavior was not przsent; if the bekavior was present,
tut not effective, .5 was awarded; and one poinl was given if the
behavior was mresent and effective.

To delermine concurrent validity, a 1" test was applied to the
data acguited froam a beginning group of tennds players and an advanced
gronp. A1l correlations were zbove .£29. The analysis of variance
method vas used to defermine reliability of the tesi. The results
inficated the rating Torm was reliable {(day-to-day, .945; trial-to-
trial, -998). wThe interjudge objectivity correlation was .867.

The purpose of Jackson's {72) study vas to develop a rating
seale that wonld be valid, cbjective and practical for dis;:riminating
relative volleyball performancs in a competilive game situation for
s¥illed Temale volleyball players. Sne identified the following
factors ms important aspects for evaluatirng jndividual performance:
serve, pass, spike, sst, block, recovery, return, and violation and/or
errors. One point was awvarded for a good {by her definition) execution
of any speciiic factor; no points were given for a poor execution. An
ace or a good serve received one point. If & violation or an error
were committed, one voint was subtracted. A toial was computed by
summing all points and dividing this nomber by the number of contacts
m2de during the ganme.

Cne hmndred and sixteen pilayers were rated by two sets of two
judges during seventeen matches. They o'bserved‘;players for an entire
m=aich. At the conclusion of the match, the judges were asked to rank

the players on the basis of their overall performance and contribution
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to the team. Face validity was shown by demonstrating that the items
included were important in skilled volleyball competitions. Results
of the rating scale weré corrclated with the averaged rankings of the
judges to determine statistical validity. The correlations (;109 and
A70) indicated that the volleyball rating scale was not a valid
instrument with vhich to discriminate relative volleyball playing
performance.

Utilizing the rating scale, each judge rated eaéh player during
two different games. A total score was computed for each player after
each game. The total scores for each player were ranked and the
Spearman rho method was used to determine the reliability (.395) of
the scale vhich was not significant at .05. The averaged ohjectivity
coefficient (.876) was significant beyond .Ol.

In her conclusions, the author indicated that this scale had two
advantages over a conventional method of evaluating performance. She
said the scale measured realistic compstitive situations and was
diagnostic.

The purpose of the study done by McCatty, et al. (54) was to
discover the extent of agreement in scoring the crawl, breast and side
stroke by qualified raters. Each one of the 25 subjects (male and
female) was to be scored on how they performed each one of the strokgs
mentioned above. The 22 raters were to score each swimmer according to
the following scale: poor, 1-2 points; deficieﬂf,'B-h; fair to good,

5-6; very good, 7-8; and excellent, 9-10. Each swimmer swam three
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lengths of a 25-yard pool executing each one of the strokes each lap.
The spacing interval between swimmers was approximately 15 seconds.
After collecting the data, the authors found that the scoring was
not discriminatory in distinguishing betweén the original five
categories. Therefore, the cells were collapsed into three categories,
namely, "failure," 1l-U4 points; "superior," 7-10; and "weak," 5-6. It
was found that, in all three strokes, the examiners differed consider-
ably in rating the subjects' performances. The rating scale utilized
by the raters proved to be a highly unreliable instrument. The authors
made some possible recommendations for developing a more reliable
scale, such as defining more precisely the points used in évaluating
2 stroke. Secondly, they suggested listing controversial points and
obtaining experts' opinions as to whether or not "there is legitimate
room for difference of opinion." (Sh:ld4)

Development of Scales to Evaluate
Performance in Basketball

Many objective systems of evaluating basketball skill(s) have
been reported in the literature. Generally, these systems have been
termed "skill tests,™ "achievement tests" or M"ability tests.!" Some
systems have isolated a skill or an element to be measured outside
the game sjituation. Some researchers have combined these separate
tests attempting to measure the skill of an individual's performance
in a game situation. N

As early as 1932, Edgren (40) developed an instrument to test

ability and progress in basketball. Since that time, many others
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(1,2,57,63,67,69,70,72,73,7!) have constructed "skill tests' to evaluate
certain aspects of performznce in basketball. Each one of these skills
tests evaluates certain elements used in a basketball game such as
dribbling, shocting, jumping and passing. Also, these skill tests are
sdministered to evaluate performance in a structured situation. None
of them is constructsd to evaluﬁte Lhiow a student performs skills in a
game situation.

Authors (5,6,13,14,23,30) who have written texts in measurement
and evaluation of physical education briefly commented on the use of
rating scales. Franks and Deutsch (13) gave two examples of basketball
subjective grading sheets which are a form of a rating scaie. Fach
scale 1s very general without any descriptions accompanying the scales.
Also, no validity or relieability coefficients was reported.

Howard's (16) study involved the development and evaluation of a
technique to neasure achieverent of a basketball player while he was
actively participating in a game situation. Howard's technique
involved simply the recording of performances, such as different types
of shots, passing, dribbling, and blocking shots. The observer
recorded these performances as either a success or a failure. For
each of the thirteen specific skills, he had an objective definition
to aid the observer in recording the skills that were performed by a
player during the game. The final scores of the observational test
were based on the sum of successes and failures‘br successes alone

performed in six periods of observation. Three different weighted
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formulas were used to yield an achievement score, defendent on whether
successes and failures or just successes were used.

The data collected were acquired from observing 211 players
during 865 complete periods of observation. Four different types of
groups vere used. One group included eight feams in the first round
of the 1936 Olympic tryouts; another group consisted of 16 teams
involved in intercollegiate and interclub competition during 1935-%6.
The third group of observations were made on basketball classes at
Seth Low Junior College; and the fourth group observed was the Varsity
and Freshman teams at Ohio State University.

Four different methods of weighting the observed scores wvere
tried. The two methods which proved to be useful were weighting the
successfvl and unsuccessful performances and weighing the successes
a2lone. The criterion used to establish validity was the average of
nine rankings made by three judges on sixty-nine students of Seth Low
Junior College. To determine validity, the scores of eleven skills
vere intercorrelated and correlated with the criterion. Regression
equations based upon the successes and failures and successes alone
were computed. The multiple coefficient of correlation was found to
be .81 for both methods. The reliability coefficient was secured by
correlating random halves of the observation scores, thén computing
the coefficient for the whole series by using the Spearman formula.
The scores based on successes and failures were weighted with a
regression equation, correlated, then stepped up to give a coefficient

of .716., The scores based on only succecsful performances were not
jY
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veighted, but based on actual scores giving a reliability coefficient

of .701. In comparing the'validity and reliability of his .observational
test vith isolated skill types of tests to measure z2bility and
echievement in games, Howard conclnuded that his observational test was
superior to other tests concerning factors of validity and reliability.
To determine the objectivity of the observation technigque, the author
determinad the mumber of skills per period of disagreement among the
observers. He found the average error per period to be approximately
one gkill; thercfore, he concluded, the test was not objective.

Vbltmer and VWetts (59) developed a method of rating baéketball
players to #id coaches in evalvating different aspects of the garne.
The purpose for develbping thelir method vas to introduce a system that:
(1) requires comparatively few scorers, (2) relies relatively little
on the opinions of the scorers, and (3) still presents adequate
evidence on performance of skills under game conditions." (59:9%)

The authors chose five positive and five negative factors of
perfornance which they considered important for evaluating individual
perfornmers. If a player exhibited a positive performance, he scored a
certain number of points; if a player exhibited a negative perforumance,
he would Jlose a designated number of points. A summary chart was
prepared for each player which indicated the positive score, the
negative score and the number of points made.

The authors' conclusions indicated that this chart did present
important information concerning the execution of specific skills

during a game. Secondly, the authors of this study felt the scale did
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pfovide incentive for the players to make improvements. Thirdly,
they indicated it did rule out the bias factor in player evaluation.

A type of & rating scale was developed by Elbel and Forrest (41)
to be used as a supplement in evaluating team and individual perform-
ence in & basketball game situation. During the first year it was
wsed, only ofieusive efficiency was calculated; during the next two
years, defensive efficiency was computed as well as offensive efficiency.
A weighted point system was devised for nineteen offensive (ten were
positive, nine negative) and ten defensive statements (eight positive,
two negative). For example, if an individual écored a field goal, he
vould reccive ten points on the scale; if a player executed a good
pass, he receivaed one point., ‘If an individual player would commit a
violation or a personal foul, he would receive a negative five or
negative eight points respectively. The defensive efficiency rating
chart was developed in a similar manner.

Twelve men, working in pairs, acquired the necessary data during
each competitive home gome situation. After each game, the sum of the
positive and negative points was computed. The algebraic sum of the
positive znd negative factors represented the offensive and defensive
efficiepcy of each individual player. The authors stated, "This study
-shows rather well that scoring ability in itself, important as it is,
can be readily offset by personal fouls and mistakes in ball handling."
(41:555) 1In addition, as the authors pointed oﬁf, the results indicated

that certain factors were apparently important to the winning success
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of a team. They also felt the players were motivated to improve their
ratings after they had seen the results of the data from each gane.

In 1956, the Athletic Journal published a study conducted by

Vroon and Nixon (60) on '"Fundamental Basketball Skills of College
Freshmen."! A type of a riting scale or questionneire was developed to
provide information and opinions for high school and cbllege coaches
as a guide to improve cozching practices. After a thorough discussion
with coaches at both levels, twenty-six fundamental basketball skills,
classified as defensive_and offensive, wérevselected. Factors such as
attitude, sportsmanship, desire, etc. were not.considered for use in
the questionnaire.

Forty~two basketbzll coaches from four-year colleges and univer-
glties west of the Rocky Mountains were chosen for the stvdy. .The
college coaches vere asked to express their opinions of players coming
from high school cdncerning their fundamental basketball abilities.
The coaches were to rate each one of these players on a five-to-one
point (excellent to poor) rating scale on each of the twenty-six items.
If a player showed maximum effort and if the coach felt the player wvas
ready for college level play, he gave the player an excellent rating
or five points; if the player showed little exposure to high school
playing experience and needed a very concentrated coaching effort, he
vas given one point or a rating of poor.

After 35 of the 42 questionnaires had been returned, the skills
were ranked in order of excellence according to the point values

assigned. Four offensive skills topped the list with jump shooting
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receiving the most points. "Talking on defense" received the smallest
number of points. The authors found that offensive skills far
surpassed defensive skills. They concluded by saying there wvas a
definite need for defensive coaching on the high school level.

Wright and Wright (62) developed a set of rating scales to be
used for grading purposes in women's physical education classes. The
purpose of their study was to devise a scale which would help provide
a valid, reliable, and objective instrument to aid in assessing grades.
Not only did they develop a scale to be used for basketball, but also
one for field hockey, volleyball and softball. Their instruments were
forced-choice rating scales composed of paired items, that is, the
rater was forced to make a selection of the items which best described
the ratee or player.

The basketball form was used to assess playing skill in an actual
game situation. Though many of the items in this scale appeared to
measure knowledge of rules, attitudes, and personality characteristics,
it was pot designed for these purposes, but instead designed to measure
skill and/or improvement in game play. In addition, it was developed
to be used by peers evaluating the performance of individuals in a
game situation. The basketball scale consisted of ten forced-choice
pairs.

The original item poel was developed by having students list
items they fell were characteristic of a good player, Seventy-five
items werc obtained from this list. Using the 75-item scale, seventy-

two students were acked to rate these same items on a ono to seven
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Tikert~type scale according to how willing they would be to rate a team
menber @s being like the item. Only the ilems with a relatively Alow
variance were cthozen Tor the final scale vhich inciuded ten paired
forced-choice statements.

The sare subjecis were asted to raite fellow meabers by ranking
ithenm on their walus to the fteam. These rankinpgs became the critericn.
The stndents were ashed later to raie their team mexbers by ranking
them on the original seventy-five items. The Pesrson product moment
method of compnting correlations was utilized to find the coefficients
Between cach item emd the criterion. The correlations ranged from
07 t0 <97

The velidiiy was foond by compvnting rsmk order correlations
between the criterion and scores from 110 subjects on the final form
of the scale, The validity criterion was a rating of subjects done on
a one-to-geven Idkert scale by two instructors. The validity corre~.
dztions for mixteen teams ranged from .56 to .O8. The mean validity
currelation was Bl and the median validity correlation was .85. In
arder to detzrmine the o.ptimal mmber of ratinrgs that shonld be used,
each rater Jjudged each perscn a total of eight times. It was found
that =iz ratings eve nearly maxirmm resulis (.72).

The amthors concloded that vhen six ratings were used, their
rating scales gave higher validity coefficients than skill tests. ‘They
also ipdicated less time was necessary to administer the rating scale

then @ =kills test. The anthors thought that the resulting scales
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rezpresent valuable, objective instruments for use in evaluating
perlormantes in game situations.

Hozinshi {71) developed four rating scales to be used as a
eriterion in determining if a computer instructed program was a more
effective teaching wethod than the traditional method of teaching the
Simfile oifense in basketball. His scales were developed to evaluate
gath individual player in each series of the offense for each position,
relative to his effectiveness concerning positioning, receiving the
ball, petting open, using screens, passing to a teammate, faking,
eoiting, and $i1ling & veralsd spot in the shuffle offense. Each item
in the scole was scored on & five~to-one point besisy if a'player
performed well, he roceived Five points; znd iT the pleyer failed to
perform, he reteived one pointe.

Five players performed at the same time but only one subject
was evelueted zt one time on the above aspzctis. Tﬁree raters rated
the players one by one as they executed the shuffle offense. Each
zronp and individuel was rated four times, one tine for each series
of the shulfle offense. No validity or relia’dility of the scale was
reported.

Kelich's (18) bovk, The Baskeiball Ratine Handbhook, explains a

mystem Ior rating collepe and professional basketball players. He
identified Tifteen Toctors or tategories for rating the perfermance
of individual players. The scoring of his syst;s.in was 10 points,
mecgimmm yroficiency; B-9, excellent achievement; 6-7, very good

aility; 45, averase ability; 2-3, very peor performance; and, O-1,
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total failing. In addition to identifying each factor, he also
described or defined each factor with a word, a group of words or a
short statement. TFor example, he described "'play making' as being
creative, giving others an opportunity to score easily, seeing the
entire court, executing good passes and dribbling well. The author
did not report any statistical evidence of reliability, validity or

objectivity.
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CHAPTER III

PROCEDURES

The purpose of this study was to>d&ve1op a rating scale for use
in evaluating individual physical skill periormance in a basketball
game situation. There were three phases to this study. The first
phose of the study consisted of the development of an evaluation tool,
a rating scale, aud the utilization of the scale by independent judges
to rate actual performance in tasketball game situations. The second
phase consisted of the treatment of the data from the original 96~item
scale, the roduction of the items in the original scale to z number
vhich would be practical, and the utilization of the shoricned scale.
The third phase ascertained the reliability and validity factors of

the collapsed scale.

Development of the Criginal Ttem Pool

The initial task of this portion of the study was to acquire
items and concepts related to the different aspects of basketball
physical skill performance. Yrom these ideas and coacepts, descfiptive
Btatemqnts indicative of basketball ryhysical skill performance vere
developed.

One method used to gather information consisted of talking to
basketbal; coaches, basketball players, and phy;ical education teachers.
These people were asked to describe and list the physical skills of a

good and/or poor basketball performance.
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Secondly, the investigator watched and observed individual players
in competitive basketball games. During these observation periods,
the physical skill components of basketball performance were described.

Finally, basketball literature wvas examined. Basketball books
(4,6,8,10,24,25,27,35) written by both men and women during the past
decade were examined for ideas and concepts descriptive of good and
poor basketball performances. Rating scales (16,18,41,60,62,71,76)
vhich had been developed to evaluate basketball performance were
examined and skill tests (1,2,40,63,67,69,70,73,7%) vere reviewed to
determine importaﬁt skills in evaluating basketball performance.

"The descriptions and concepts gleaned from all the sources were
subjected to content analysis. It was found that specific behaviors
fell into seven general categories: (&) shooting ability and offensive
moves, (b) defensive moves and tactics, (c¢) ball handling,

(d) rebounding (offensive and defensive), (e) speed and quickness,
(f) body control and balance, and (g) general floor play.

Descriptive statements were developed and inserted in the
appropriate categories. The items were phrased both in a positive and
negative way to prevent judges developing a set type .of response when
evaluating individual basketball performance. Aféer these items were
developed, the completed instrument was given to two basketball coaches
(one male and one female) for additional suggesticas and for clarifica-
tion purposes. After corrections, the rating scale was sent to the
researcher's doctoral committee for further suggestions and approval.

Editorial and clarification sugpgestions were givea by this committec.
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TFinal editorial approval vas given by the researcher's advisor. Ninety-
six items were retained for the rating scale. A five-point Likert-type
response scale was developed. Responses rénged from "highly agree" to
highly disagree." If the player exhibited the behavior all of the
tine, the rater would check "highly agree'; if a player exhibited the
brhavior most of the time, the rater would check "agree'; if a player
exhibited the behavior occasionally, the rater weuvld check "disagree';
if the player did not exhibit the behavior, the rater would check
"highly disagree'; and if the rater could not agree or disagree that
the statenent was descriptive of the player, the middle category (NN)
would be checked. The following are examples of the statements which
are found in the 96~item rating scale: (a) She keeps her head level,
straight over the center of gravity and base of support, (b) She
avoids losing sight of the ball when guarding an opponént without the
ball, and (c¢) She jumps and reaches to receive a rebound. The 96-item

rating scale is found in Appendix A,

Ptilization of the Original Rating Scale
Permission was granted, by written nétification from Betty
Westmoreland (Chairperson of the VWomen's Basketball Games Committee of
the USCSC), to use the rating scale to evaluate basketball players
participating in the selection camp for the World University Games
held at Maryville College, Maryville, Tennessee, June 16-2%, 1974,
Three persons on the United States Collegiate Sports Council basketball

committee, who were at the selection camp, were independent Judges
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wiilizing the rating scale. The data acquired from the ratings by the
judges were used in the statistical analysis to reduce the original
rating scale to @ smaller, more practical scale. The judges were:
Barbzra {Bne) Ross, Hississippl Golf Qpast Junior College; Jeanne
Rovlands, Northeastern University; and Betty Vestmoreland, Western
Gzrolinz University. One Judge had been a varsity collegiate coach
for nine years; the other two judges had coached for ten years at the
eollege level.

The Tirst part of the selection camp was for the purpose of
reducing the number of participants (approximately U40) to a select few
for concentrated tasketball practice the following week. The judges
were piven the rating scale doring the first part of the selection
czmp =0 they conld tecome familiar with the statements. Specific
inmstructions were given concernming the use of the rating scale. They
are Tfomd in Appendix B. During this first period, the judges were
acked to look at the statements in the scale and to tentatively evaluate
players in their oun winds.

After the selection of the final fourteen basketball players, the
Judges net with the investigator to determine if there were statements
in the rating scale which were unclear. For each statement in which
the jodges had a guestion, a discossion followed to clarify the intent
of the siatement. The Jjrdges were also asked if there were any
guestimns concerning the nse of the scale and tﬁé categories to be
rmrized. The attenpt was made to explain how each category should be

¢hecked to ermable the jmdges to be as consistent as possible.
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During the final week of the camp, the judges were asked to
evaluate the individual players in game situations utilizing the rating
scale. The players ranged in age from 18-21 with a mean age of 19.5
years. ‘The number of yeors they had competed on an intercollegiate
team ranged from one year to three years with a mean of 1.82 years of
competition. The players were represcntatives of different areas of
the country and were chosen because of their high level of skill in
basketball, The results of the judges' ratings for the fourteen
basketball players appear in Appendix C. _

Means and standard deviations were calculated for each of the 96

items by using the Statistical Packare for the Social Sciences (SPSS)

system of computer programming.

A correlation matrix between each pair of the ninefy—six variables
vas calculated by using the SPSS PEARSON CORR (28:276-283) procedure.
After the correlation matrix had been developed, a factor-analytic
(principal factoring with iterations) technique.was used to determine
if a pattern of relationéhips did exist within each category. The
purpose for utilizing the factor-analytic tecgnique vas to determine
if one could reduce the original 96-item scale to a rating scale with
fever statements which would be easier and less time-consuming for the
rater. As Jae-On Kim and the authors stated, "The single most
distinctive characteristic of factor anzlysis is its data-reduction
capability." (28:459) "

The orthogonal rotational method was selected for this study and

each factor matrix was rotated to a simple factor structure by using
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the varimax and quartimax forms of rotation. The initial factor
solution (unrotated) when applied to any set of data tends to be
difficult to interpret.
The first facter so extracted tends: to be a general factor,
that is it tends to lcad significanily on every variable.
Howvever, the second factor tends to be binolar, that is,
epproximately half of the variables have positive loadings
end the other half nesative loadings. The remaining factors
also tend to be bipolar, and it is often nhard to interpret
such factors., Furthermore, every variable tends to be
decomposed into positive as vell as negative factors, and
the conplexity of each varisble is usually greater than 1.
(21:482)
Therefore, to simplify the factor structure and to effectuate a mean-
ingful interpretation, the varimax amd the quartimax solutions were
selected for this purpose. DBoth of these solutions were chosen to
ascertain if one scheme yielded a simpler structure for interpretation.
Subsequently, there was only one factor shown for the categories
Mpebounding,! Ybody control and balance," and "general floor play."
Therefore, the rotation did not accomplish simplification. Neverthe-
less, rotation did yield structures in the remaining four categories.
After studying each rotation carefully, the varimax rotation was
zccepted beczuse it seemed to be more realistic than the quartimax.
The latter rotation, quartimax, tended to yield one general factor and
the other factors seenmed only vaguely concerned with simplifying the
content of the factor matrix.
It vas determined to use a factor loading of at least .65 for the
ecceptance or rejection of individuwal items. Kerlinger (19:65k4)

indicated that there is generally no accepted standard for a

Ygignificant” factor loading. In addition, Cooley and Lohnes (9:14l)
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denoted that high and low factor loadings afe easily interpreted, but
the middle-sized loadings give the researcher trouble. Kerlinger
(39:65%) suzzests using the r that is significant for the N of the
study. ¥With zm N of 14, a correlation of .623 was significant at the
01 level,

Although categories A, B, C; and E did produce more than one
factor, some of the rotated factors were difficult to interpret. The
categories which produced only one factor could not be rotated. These
categories producing the one factor did not have any interpretable
mezning. Thereforz, the decision'was mzde to collect more data by
imeyeasing ihe pumber of basiketball players to be evaluatea in gane
situations. It was speculated that a greater number of persons night
effect a clearer picture of the factor structure of physical performance
in basketball. .

To acqnire niore data for the statistical analysis, the original
raiing scale was nsed to evelduate varsity high school basketball
players in a selected area in Sonth Dakota during the fall of 1975.
The three judges chosen for this part of the study were the women's
warsity basketball coach and two assistant coaches of the South Dakota
Stete Universiiy intercollegiate team. The head ccoach had ten years
‘of coaching experience at the collegiate level; one assistant coach
had played four years of high school basketball, four years of
collepiate tasketball and had coached at the hiéﬁ school level for
cme year; and the other assistant coach had played at the high school

level and at the collegiate level for four years.
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The judges were given the rating scale to become familiar with the
statements on the fating scale. After they had studied the statements,
a discussion followed for purposes of clarifying statements, and for
instructing the judges as to how the categories should be checked.
They were given the same instructions as the previous raters.

The scale was used during the first two games observed. These
first two games were designated as practice sessions for the judges.
During the first game, the judges were asked to evaluate one starting
player using the rating scale. During the second practice session,
the judges rated two star?ing players. After each practice session,

a discussion was held with the judges to resolve any problems they had
'encountered with the use of the rating scale. At that point, it was
decided that a player must play at least three quarters in the ball
game to be evalualed efficiently. If a player did not play for that
length of time, the rating was discarde@. It was also decided at this
time that no more than two players could be evaluated efficiently
using the 96-item rating scale.

During the girls' basketball season, twenty-four varsity
interscholastic players were rated by the three judges. Two starting
players were evaluated during éach game that indi?idual players were
observed. Two players from the same team were chozen during each game.
Thirteen seniors, eight juniors, two sophomores and‘one freshman from
twelve different school were the players who vere rated. The scores
for each individual player by each individual judge can be found in

Appendix D,
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The data acquired by using the rating scale for both groups
(highly skilled collegiate players and varsity high school players)
vere combined into one set of scores. The total number of players
evaluated was thirty-eight by two different sets of three judges.

For the combined group of thirty-eight basketball players, the
means and standard deviations were calculated for each of the 96 items
and a correlation matrix for each category was found utilizing the
same SPSS computer programs. From the correlation matrix, which is
found in Appendix E, each of the seven categories was factor analyzed
independently of the remeining six categories. Factors were extracted
by utilizing the method of principal factoring with iteration. The
factors were rotated analytically using tﬁree orthogonal methods
(varimax, quadrimax and equimax). The SPSS factor procedure was
employed for these procedures. After an examination of the factor
structures for each one of the seven categories, the varimax rotation
vwas chosen hecause it appeared to give the best solution for the
reduction of items. Because of the larger N (38) for this segment of
the study, a correlation of .60 was adopted for use as a significant
loading on a specific factor.

For the shortened rating écale, seven categories were retained and
seventeen items were developed. The seven catepories were retained
based on the original theoretical structure of cvaluating en all-around
basketball physical performance.

The scveptecn items chosen for the revised scale were based on the

factor loadings of each item, the content ol the items and the interitem
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correlations. TFor each category which yielded more than one factor,
items werc chosen vhich had high (.60 and above) loadings on each
factor and comparatively lower lcadings on the rexzaining factors.
Secondly, if many items met this criterion, 2 corient analysis was
verferamed to determine the similsrity and diversity of meanings of the
specific items. If ihe itens verc simdlar in content, they were
cozbined into one statement to eliminate two or mere items with
corresponding meanings and an attempt was made to preserve the concept
of raducing the nunber of items to the smal}est guantity possible.
Thirdly, for catepgories which yielded only one factor, items were
sclected or combired on the basis of their dinteritem correlations with
the remaining statements and/or the hormogeneity of the items composition.
Because of the factor structure which emerged within each
independent category, a different number of iteas was selecied and
developed to represent each specific grouping. For example, three
factors were produced in category A (shooting ability and offensive
moves). Therefore, based on the factor loadings, the interitem
correlations and the coatent, six iiewms were chosen to represent this
category in the revised scale. A complete discussion of the selection

and devglopment of items for the shortened scale is found in the fourth

chapter. ‘The reduced scale zppears in Appendix F.

Utilization of the Reduced Ratins Scale

After the reduced scale had been aporoved by the researcher's
adviser, it wvas used to rate the basketball performance of high school

girls in the 1975 South Dakota State "B" Tournament. This tournament
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vas played December U4-6, 1975 in Huron, South Dakota. Thirty-four
players from seven different teams vere rated.

Verbal permission to execute the ratings was given to the
investigator by the Assistant Executive Secretary of the South Dakota
High School Activities Association. The judges chosen to evaluate
the basketball performances of the players were the same three who
rated the high school players using the original scale. They were
chosen because they were familiar with the scale and they were
available when the scale was going to be used.

The reduced scale was given to the three judges shortly after it
had been developed. At this time, the judges were asked to study the
stateﬁents and were then given an opportunity to ask questions about
any difficulty in the interpretation of the statements. One week
before the actual use of the scale, the three judges rated high school
basketball players participating in a sectional tournament. The team
vinning this tournament went on to participate in the State VAW
Tournament. This rating was used as a practice session to determine
how many players could be rated at one time. After observing the
girls in a gane situation, utilizing the scale, the judges decided
they could rate five players. Also, each player had to compete at
least three guarters to be evaluated effectively. If a'player had not
participated this length of time, the rating was eliminated.

During the playing of the games at the South Dakota State "B"
girls' tournament, thirty-four players were rated. One rating vas

discerded because one of the starting five players from the Canova
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team did not play a sufficient amount of time to be rated. The starting
five players on one team for each game were the persons selected to be
rated by the three judges. The members of the teams that were rated
vere from Kadoka, Svyringfield, Canova,'qames Valley, Jefferson, and
Clear Loke High Schools in South Dalota. The players rated were ten
seéniors, thirteen juniors, ten sophomores and one freshman; their

ages renged from 14-18 years with a mean age of 16.12. The results of

the judpes ratings appear in Appendix G.

Religbility and Validity of Reduced Scale

The results from the evaluation of the thirty-four basketball
players utilizing the shortened rating scale were used to provide an
interjudge reliability of the scale. Kendall's (12:312-315) Coefficient
of Concordance was the statistical technique employed to determine the
interjudge reliability. The nonparametric method wvas chosen because
the assumptions of the ANOVA could not be met adequately. The precise
statements in the original scale were collapsed to generalized items
in the reduced scale; therefore, the accuracy of the judgments was
decreased. The exactness of the integers used to place a numerical
value on each category did not warrant the use of the ANOVA. The
repeated measures design was violated because repeated observations
were not made,

There were some missing data in the rating‘Qf the individual
players. This was minimal; approximately ten items were missed of the
more than 1000 observations made. Therefore, a method developed by

fates as reported by Steele and Torrie (32:139-140) was used to
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estimate these missing values. The reason for utilizing this process
was to facilitate the calculations of the total scores and means of
each judge for each individual player on the rating scale.

After the missing values had been approximated, the total scores
were computed for each player from the results of each one of the
judges' evaluations. The total scores of all players were ranked
according to the evaluations given by each judge. The lowest score
wvas given a ranking of 1 and the second lowest was given a ranking of
2.

To determine the criterion-referenced validity of the finalized
scale, the scores of the Judges for each player were summed to acquire
one total score for each person who had been evaluated. These toial
scores were ranked and correlated with a subjective ranking of all the
players vho had been rated. The statistical method used for determining
this coefficient was Spearman's Coefficient of Rank Correlation (12:
305-308) .

The subjective criterion was acquired by having two judges
(working together) rank all of the players from the best all-around
backetball player to the poorest all-around player. This ranking was
completed after the completion of the tournament and the rating of the
players, using the rating scale.

To calculate the sum of the three total scores of each judpe for
every player, nmissing data were estimated by the Yates method. The
total scores, the rankings of the total scores and the rankings of the

two judges arc found in Appendix H.
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CHAPTER TV

ANALYSIS OF DATA

A G6-iteu ratiug scale was first developed to evaluate the
pysical performance of baskelball players in & game situation. A
five-point Likert-type resronse scnle was used to rate ecach individual
pluyer on each of the 96 items. The judgss were asked to rate each
person according to vhether, in their judzmenls, the bebavicr exhibited
high agreczent with the specific items all of the time (5 points),
ggreement: with the itenms most of the time (& peints), occasional
sgreemant with each item (2 poinis) or aérecmgnt that the player did
not execute the behavior (1 pointl). If the judges could moke no
decision, they werc to check the “neither zgree or disagree" column
(3 points).

The resulls of the data were revorted in three different phases.
Tne first phase concerned the analysis of the data after fourteen
ylayers were cveluated, The second vhase reported the results of the
cdata after twonty-feour more players had been evaluatéd znd the process
of collapsing the original sczle kad been completed. The third phaose
included an analysis of the results after the reﬁuced scale had been

utilizcd rating basketball players in a conpelitive situation.

First Fhase
The sample of the inmitial phase included fourteen highly skilled

collegiate basketball players vho had been invited to remain after the
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selection camp for the World University'Games° This camp was held at
Maryville College, Maryville, Tennessec, June 16-23, 1974,

Bezvriptive Statistices

——

Three judges rated cach plzyer on ecach of the 96 items. Heans and
stoandard deviations were calenlated for each of the 96 items by using

the Siatisticel Packaze for the Sosial Scierces (SPSS) system of

corputer progromming, The resulis of the item means and stzndard
deviations zwe presented in Table 1.

Product-monert correlation coefficients were found between each
pair of variables on the 96-item rating scalé by usiﬁg the SPSS system.
In some cascs, there were missing data because the Judges felt the items
were not approprizies to specific players. For example, one judge felt
that a player playing the guard position never had an opportunity to
rebound ;3 therefore,she did not rate the individual player on this
aspect of the game., The pajrmrise deletion of missing data option was
wtilized in the process of computing the simple correlations., The
intercorrelations were used in the Tirst phase of the study. Howewver,
after collecting more data, the first group of intercorrelations was
mot used., Therefore; the correlation matrix is not included in this
paper.,

In the following discussion, category A referred to '"shooting
-gbility and offensive moves,;" category B was "defensive moves and
tactics," category C was labeled "ball handling," category D was
Yrebcunding," "speed and guickness" was category Ey "body control and

balance" was category F, and category G was "general floor play."
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TABLE 1
MEANS AND STANDARD DEVIATIONS OF THE

RATINGS OF COLLEGIATE PLAYERS
N = 14

Cateiory A (Shooting Ability and Offensive Moves)

Items Means St. Dev. Ttems Means St. Dev,
1 L., o2 o7k 13 3.95 .98
2 L2 84 14 3.50 .69
3 4,07 .69 15 3.95 -k
L 4,29 «55 16 3,93 .99
5 L .40 .60 17 3,60 1
6 L,00 -78 18 3,45 1.00
7 3.86 o 71 19 3.71 6L
8 4,10 63 20 3.83 .6l
9 %.64 1.09 21 3,48 .86

10 3,62 .98 22 L o2 .63
11 3.19 6L 23 3.81 «79
12 L 17 73

Category B (Defensive Moves and Tactics)

1 L.10 .67 11 3.31 .72
2 .88 .69 12 3.69 .61
3 3.98 50 13 3.29 .87
4 4,21 .58 14 3. 74 53
5 3,60 .7k 15 3.93 .68
6 4,31 .58 16 3.71 .69
7 k.02 .56 17 3.76 .61
8 3,98 73 18 3,31 73
9 3,43 1.00 19 3.36 .70
10 %.93 «79 20 379 .78
Category C (Buall Handling)
1 L.05 <7k 9 4,05 .26
2 4,18 .61 10 3.38 .63
3 3.95 A9 11 3.21 .98
b R 1.3 12 3,81 .58
5 4. 29 .80 13 3,31 .85
6 L.57 .28 14 3.29 <90
7 2,81 .68 15 3.38 .78
8 4,19 .61



TABLE 1 (Con't,)

Category D (Rebounding)

Items Means St., Deva Items Means St. Dev.
1 3.90 -8k 7 3.95 .82
2 3.88 .92 8 k,00 .82
3 3.71 1.00 9 3.93 .68
L 379 .92 10 4,19 o7k
5 %.86 .90 i1 3.88 .76
6 L. o7 .89 12 3.79 .61

Category E (Speed and Quickness)

1 L, 02 .81 7 k.00 .82
2 3.76 1.Q8 8 3.71 1.29
3 k.00 .83 9 3,90 .68
L 3.57 1.03 10 3.98 1.22
5 3.07 -8l 11 k.o7 1.10
6 %.83 1.03 12 4. o2 .88
Category F (Body Control and Balance)
1 L 00 <77 5 3.90 -S4
2 4 48 .72 6 3.86 1.0k
3 L 62 239 7 L,10 «56
L L.s57 .38
Category G (Ceneral Floor Play)
1 3.76 W77 5 L o7 .80
2 k.00 <97 6 3.95 1.22
3 k.62 .32 7 3,48 1.13

A k.10 .01
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Factor Analysis

The results from the evaluation of the fourteen players by three
judges on the specific number of items in each calegory were factor
analyzcd independently of the other categories using the principal
components factor solution with iterations. Therefore; seven separate
factor analyses were calculated and interpreted. The purpose of the
factor anz2lysis was to explore the possible patterning of variables
to determine 1.f jtems could be eliminated and reduced from the original
scale. '"One way of stating the purpose of factor analysis is that it
is a method for Gearching_for relations in a body of data." (33:110)

The unrotated factor matrix identified the estimated communalities

.(squared multiple correlations), eigenvalues, the proportion of
variance accounted for by each factor and the cumulative percentage of
variance described by the factors.

In category A (shooting ability and_offensive moves), four factors
viere identified with eigenvalues greater than one which accounted for
87.9% of the totnsl variance. (Table 2) In category B (defensive moves
and tactics), three factors emerged accounting for 82.7% of the
variasnce. Category € (ball handling) produced two factors with eigen~
values greater than one accounﬁing for 80.7% of the total variance.
Categories D (rebounding), F (body control and balance) and G (genersl
floor play) described one factor accounting for 88%, 76.5% and 75.9%
of the total varisnce, respectively. Category E (speed and quickness)
yielded two factors wity eigenvalues superior to one accounting for
86.6% of the Lotal variance, The complete printovt of the unrotated

factor matrix is found in Appendix T.



TABLE 2

EIGENVALUES, PERCENTAGE OF VARIANCE, AND CUMULATIVE
PERCENTAGES OF VARIANCE FOR THE UNROIATED FACTORS

Factgg Eigenvalue . Pct., of Var.

Category A (Shooting Ability and Offensive Moves -~ 23 Items)

1 1h, 74110 64,1
2 3,0L666 13,2
3 1.33%259 5.8
4 1.10619 L. .8

Category B (Defensive Moves and Tactics - 20 Items)

1 12,20650 61.0
2 2.59201 13.0
3 1.74410 8.7

Category C (Ball Handling - 15 Items)
1 10.59950 70.7
2 1.50322 10.0

Category D (Rebounding - 12 Items)

1 10.56452 88.0

Category E (Speed and Quickness - 11 Items)
1 9,38678 78,2
2 1.00613 8.4

Catecgory F (Body Control. and Balance - 7 Iteus)
1 5.38433 76.9

Category G (General Floor Play - 7 Items)

1 5031051 75.9

64,1
773
83.1
8709

88,0

78.2
86.6

76.9

52

Cum, Pct.
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In each category that produced more thzn one factor, the factors
vere rotated utilizing tﬁe varimex rotation. The items chosen to
represent each of the factors within each category had a factor loading
of .65 or highsr. As pointed out in Chapler IIT, Kerlinger (19)
cuggests using the r that is siguificaat for the N of the study. In
this case, a correlation of .623 was sipnificant. Therefore a .65
factor loading was accepted for this study.

Four factors were rotated in category A (shooting ability and
offensive moves) employing the varimax rofation. Table 3 indicates
the items with high loadings (according to the predetermined criterion)
on each of the factors,

Factor I described proper alignwznt of the body shooting arm and
hand relezse which ensbles a shooler to be accurate. In addition; the
items vhich indicated use of a veriety of sh§ts and the ability to move
ei@her Jeft or right to successfully get the shot started from a
dribble were also important in describing this factor, The item, "she
uses screens effectively to gain an offensive advantage,' seemed to
add to the dimension of moving the body to a position which would be
effective for better shooting.

Factor I inelnded behaviors indicating the use of evasive moves
{fakes and cuts) to bé in a position for a good shot, Items seven and
eight, which were negative statements, seemed to indicate that if a
player did not use evasive moves, the result was the execution of &

poor shot or shooting from an unbalanced position.
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TABLE 3

FACTOR ARRAYS OF VARIMAX ROTATION

Category A (Shooting Ability and Offensive Moves)

Ttem Loading
1 .82
2 .9"“
5 <77
4 .93
5 89
6 .65
9 -89

10 .86

12 .88

15 <77

14 < 7h

18 .71

22 o7
7 o'70
8 +60

15 .90

Statement
Factor I--Froper Alignment of Body

She consistently uses an effective alignment of
the shooting arm, hand, and wrist in relationship
to the feet and the rest of the body.

She shoots the ball easily to the basket with a
smooth and balanced hand release.

She keeps her head level, straight over the center
of gravity and base of support.

The player pushes the ball toward the basket
primarily with her shooting elbow.

The shooter permits the ball to roll off her
fingers toward the basket,

The shooter attempts to square her body toward the
basket as she is shooting,

She executes a shot with a smooth, continuous,
balanced motion.

She is consistently accurate in her shooting.

She has a soft,; natural backspin on the ball when
shooting,

She has a smooth, continuous follow-through.
She uses a variety of shots.

The shooter can go both left and right to success-
fully get the shot started from the dribble.

She uscs gereens effectively to gain an offensive
advantage, '

Factor 1I--Evasive Moves

The shooter talkes shots when she is off balanceé,
The shooter takes poor shots.

VWhen preparing to shoot, she utilizes fakes {to be
in a position for the high ypercentage shot.



Ttem Loading
16 087
17 .88
19 .69
21 .66
23 .80
20 o 84
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TABLE 3% (Con't,)

Statement
She continually uses evasive (fakes, cuts) maneuvers
to free herself from an opponent.

She coordinates her actions with other team members
and uses meaningful and evasive moves when che does
not have possession of the ball.

She goes to meet the ball for a pass reception.

Factor III--Maneuverability

She uses the dribble to draw the opponents out of a
good defensive position,

She moves quickly into a position to aid a teammate
under defensive pressure,

Factor IV--Pivoting

She uges the pivol to gain an offensive advantage.
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There were two items that loaded fairly high on Factor III which
appeared to be identifying two different types of behavior. The first
item, "she uges the dribble to draw the opponents out of a good
defensive position," suggested the use of a bamic skill to counteract
the opposition's position, The second itemy, "she rmoves quickly into a
position to aid a teammate under defensive pressure," denoted moving
effectively without the ball which was an asset on offense. This
specific factor did not purport to have elear-cut meaning,

Factor IV described an evasive mancuver by a player. The items
vhich loaded high on Factor II also described evasive moves; however,
the item, "she uses the pivot to gain an offensive advantage,' vwhich
loaded high (.84) on Factor IV was describing a different ekill than
the behaviors which loaded on Factor IT,

In category B (defensive moves and tactics), three factors were
rotated. An inspection of the items loading on the respective factors
in this category as presented in Table 4 resulted in the following
description,

Factor I presented items relating to defemsive stance, alertness
and aggressiveness. These characteristics also described how well an
individual displayed the execution of the behavio}s in helping and
assisting a teammate(s).

Factor II inclvded itens which related to movenent when guarding
an opposing offensive player. The player moved by mointaining an erect
frunk yosition, shuffling on defense and maintaining contact with the

floor to avoid inferior body balance on defense.
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TABLE &4

FACECGR ARRAYS OF VARIMAX ROTATION

Category B (Dezfeusive Moves and Tactics)

Jien Loading
1 279
2 .86
7 276
8 -85
9 87
a0 N
iz -7
14 .72
15 78
16 92
20 -65
3 .81
6 °'70
17 .87

Statement

Factor I-~Defensive Stance, Alertness
and Aggressiveness

In hexr initizl stence and as she moves with her
opponent on defense, she bends her knees to bring
her body into a good defensive position.

Her defensive stance (static or dynamic) is effective
for the performance of covuteracting the opponent's
novenents,

She works efficiently as part of the total defensive
tean vlan, ’

She is alert to help teammates on defense.

She &ids her tesmumates on defense by constantly
giving verbal cues,

She a2llows her oppenent to drive past her into an
easy seoring position.

She maintains a defensive position which prevents
the opponent from driving around her,

She &llows herseclf to be screencd by an opponent.
She i5 consistently alert for possible interceptions.

She forces her opponent, without the ball, to a less
dangerous scoring area.

She constantly applies defensive pressure throughout
the gane.

Factor IT~~Defcusive Movement

She keeps the trunk of her body erect when guarding

-an offensive player,

She crosses her feet when she is moving or shuffling
on defense,

She leaps into the air when an opponent fakes a
shot or a pass.
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TABLE 4 (Con't,)

Item Loading Statement

Factor TII--Disturbing Opposing
- Offensive Patterns

13 081 She consistently moves afound a screen or slides
. through successfully.

18 o84 She causes the offensive player to dribble the ball
to the least advantageous position,

19 072 She forces her opponent, without the ball, to a less

dangerous scoring area.
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Factor IIT included behaviors which disturbed the offensive
pattern of the opposing team. It indicated that the defensive players
vere attempting to prevent the offensive players from going in any set
patterns,

Table 5 revealed the items and loadings on each of the two factors
rotated in category C (ball handling). The statements depicted the
items and the loadings on each specific factor.

TFactor I in category C described bchaviors which related directly
to the player's passing capabilities., The passes were sharp, accurate
and relevant to each situ?tion during the game.

Factor II presented items relating directly to the dribbling
‘ability of the individual player., This factor specified the position
of the head, shoulder and eyes when dribbling., In addition, it
" described the player who can change pace and direction capably yet
controlling the dribble,

Categories D (rebounding), ¥ (body control and balance) and G
(general floor play) produced only one factor each. Therefore, there
vas no rotation executed on each one of the unrotated factor structures.
In category D, the wnrotated factor structure wes meaningless with each
item loading above 8%, The factor structure forlcategory F produced
loadings above .69 and in category G, the lowest loading was .5k,

In category E (speed and quickness), two factors were rotated
using the varimay rotsation scheme, Table 6 supplied the information

describing each factor,
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TABLE 5

FACTCR ARRAYS OF' VARIMAX ROPATION

Category C (Ball Handling)

Item Loading
6 «75
9 o 7h

10 79
12 .78
13 .69
14 .81
15 R
1 «83
2 .88
3 77
5 071
77 .87
8 .8k

Statenent
Factor I--Passing BEffectively
She tends to wacte the dribhle by bouncing the ball

as soon as she gains possetision of it.

Vhen receiving a pass, she keeps her eyes on the
ball uvntil the ball is in her hands.

She loses the ball. to her opponents because of poor
passes.,

Her passes are sharp and crisp.
Her passes are accurate,
Her passes are to a space away from the opponent,

Her passes are relevant (lob, bounce, straight)
to each situation.

Factor II--Dribbling Coumpetently

Her head and shoulders ave up vwhen dribbling.

tYhen closely pguarded; she dribbles the ball keeping
her body between the defender and the ball.

She Joses the ball becsuse of rule violations
(illegal dribble, traveling).

Her eyes are on the ball when dribbling.

Vhen dribbling the ball, she changes pace aud
direction efficiently.

When dribbling the ball, she gllows it to bounce
too high.
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TABLE 6

FACTCOR ARRAYS OF VARTMAX ROTATION

Category E (Speed and Quickness)

Iten Loading
1 o Ok
.83
3 .76
5 .72
6 .69
7 969
8 .86
10 .66
11 71
12 «79
& -79
6 67
9 .81
10 .70

Statement
Factor I-~Quickness of Movement

She starts guickly.
She stops, changes pace and direction quickly,

She establishes her initial defensive position
quickly.

She maintaing her cuickness with the ball without
causing a turnover.

She maintains‘her speed and quickness throughout the
gane,

She uses her hands and arms quickly and efficiently.

She has good straightaway speed with and without the
ball,

She changes from an offensive position back into a
defensive position quickly.

She changes from a defensive position back into an
offensive position quickly.

She stays on the balls of her feet enabling her to
move gquickly.

Factor II--Recognition and
Response to Opponent

On defense, she reacts quickly to her opponent's
changes of pace and direction.

She maintains her speed and quickness throughout the
gatie.

She moves quickly to a good rebounding position,

She changer from an offensive position back into a
defensive position quickly.
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Factor I referred to the individual player's general speed and
quickness. The player stops and starts quickly and the player changes
pace and direction quickly.

Factor II described behaviors which regquire guickness in reacting
to an opronent's movement. On defense, the player reucted quickly to
counteract her opponent's movements,

After carefully examining the rotated faclor matrices and
recognizing the facl that some categoriecs produced only one factor,
the decision was made to collect more data. The basic reason for this
decision was based on the existeuce of the siall number of cases which
had been evaluated. It was felt that possibly a larger number would
provide a clearer factor structure, specifically in categories D, F
and G, In addition, many of the factors which had been rotated were
not well-defined. Therefore, it was concluded that more players should
be evaluated in a gaume situation utiiizing the originsl 96-iteun rating
scale, Appendix I shows the complete unrotated factor structures of
&3] of the caltegories, Appendix J dimplays the complete rotated factor

matrices of categories A, B, C and E,

Sccond Phase
The players evaluated in the second facet of this study were
tuenty-four interscholastic female basketball players in a select
portion of the State of South Dakota. Three judges rated two players

during twelve regular season games using the 96-item scale,
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Degeriptive Statistics

Succeeding the evaluation of the high school female basketball
rlayers, results from the first rating and the second rating were
combined, The total number which had heen evaluated was thirty—eight.
The means xnd standard deviations were computed for each item within
each category. The results of the item means and standard devintions
are recorded in Table 7.

When comparing the means (Table 1) of the highly skilled
collegiate players an& the means of the combined group (Table 7), a
cursory examination indicated the means of the combined group were
considerably lower for each item. The fundamental cause for this
occurrence was attributed to the fact that the high school basketball

players were not as highly skilled as the colleglate players.

Facﬁgz Analysis

After both groups had been combined, the resulis from the
evaluation of the thirty;eight players were factor anaiyzed utilizing
the principal components factor solution with iteratiomns. Again, the
purpose for the factor analysis was to determine if {here were relation-
ships among the resulis and to search for possibilities for the reduction
of items in the original 96~item scale.

Table 8 shows the resulis of the estimated commmalities, eigen-
values,; the proportion of variance acdounted fo; by each factor and
the curmulative percentage of variance described by the factors,

Three factors were identified in category A (shooting agility and

offensive moves) as compared to four factors in the initial phase.



TABLE 7
MEANS AND STANDARD DEVIATIONS OF THE RATINGS

OF COLLEGIATE AND HIGH SCHOOL PLAYERS
N = 38

Jtems Means St, Dev. Items Means St. Dev.

Category A (Shooting Ability and Offensive Moves)

1 3026 093 13 2,92 .12
2 3,29 1.06 1k 2.62 .96
3 3.61 o75 15 2.66 1.h41
L 3.63 «83 16 2.73 1.25
5 3.32 1.12 17 2.96 1.06
6 3.52 .83 18 2,61 1.15
Y4 3.50 75 19 3.25 .90
8 3.61 .76 20 2.85 1,06
9 3,01 1.04 21. 2.65 1.06
10 2.79 1.04 22 2.58 1.27
1n 2,37 10 23 3,12 1.00
12 3,18 1.10
Category B (Defensive Moves and Tactics)
1 3.11 1..09 11 2.32 1.02
2 3,06 .98 12 2.66 1.07
3 3,84 iy e 13 2,63 «87
4 347 .86 1k 3,02 .83
5 3,32 72 15 E. Y .83
6 3.72 77 16 2,79 «95
7 3.5 - 79 17 2,93 .87
8 %.51 .81 18 2.%9 295
9 2,27 1.29 19 2,21 1.03
10 2.99 1.01 20 2,95 1,02
Category C (Ball Handling)
1 350 «93 9 3.55 .78
2 3.5% .91 10 3.0k 75
3 3.31 .90 11 2.80 .9k
L 2.85 1.21 12 3,11 .90
5 3.59 1.0k 13 3413 o 7h
6 3.08 .87 14 %,07 .82
7 2.90 1.10 15 3.23 .69
8 3.58 <93
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TABLE 7 (Con't.)

65

Ttems Means St. Deva Ttems Means St, Dev,
Category D (Rebounding)
1 3519 1006 ? 3017 1015
2 2-49 1031{' 8 3062 a?l*'
3 2,68 1.17 9 30,29 1,01
4 3.38 .92 10 3.27 1.17
5 2.91 1,07 11 3.19 1.07
6 3.52 1.15 12 3.62 79
Category E (Speed and Quickness)
1 3k .96 7 3.32 .97
2 3.19 1.0k 8 3.05 1.19
3 3.34 1.02 9 2,83 1.12
L 2.78 1.06 10 3.h2 1.07
5 2.82 73 11 © 3.58 .95
6 3.63 .82 12 3,19 1.12
Catepory F (Body Control and Balance)
1 3.54 -8 5 347 -84
2 2.90 .86 6 3.6 1,03
3 3.85 .87 7 3.39 .83
b 3,94 .81
Category G (General Floor Play)
1 3.06 290 5 2.82 1.18
2 3,68 85 6 3.23 1.05
3 3.99 73 ? 2,62 1,07
k 3.61 <80
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TABLE 8

EIGENVALUES, PERCENTAGE OF VARIANCE AND CUMULATIVE
PERCENTAGES OF VARIANCE FOR TIIE UNROTATED FACTORS

Factor Analysis - Combined Groups
N = 38
Factor Ligenvalue Pct. of Var, Cum, Pct.

Category A (Shooting Ability and Offensive Moves - 23 Items)

1 15,63 67.9 67.9
2 1.81 7.9 75.8
3 '1.26 5¢5 81.3

Category B (Defeﬁsive Moves and Tactics -~ 20 Items)

1 13.22 66.1. 66.1
2 1.35 6.7 72.8
3 1.03 5.1 75.0

Category C (Ball Handling - 15 Items)

1 9.42 62.8 62,8

2 1.75 11.7 7.5
Category D (Rebounding - 12 Items)

1  8.65 72,0 72,0

Category £ (Speed and Quickness - 12 Ttems)
1 9.08 75.6 75.6

Category F (Body Control and Balance - 7 Items)

1 5.35 76,5 76.5

Category G (General ¥loor Play - 7 Items)
1 5.13 75.2 5.2
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These three factors accounted for 81.3% of the total variance. Three
factors in category B {defensive moves and tactics) with eigenvalues
greater than one attributed to 78.0% of the total variance, Category C
(ball handling) produced two factors accounting for 74.5% of the total
veriance, The remaining fouxr calegories (rebounding, speed and quick-
nessy body control and brdance, general floor play) yielded one
factor accownting for 7P2.0%, 75.6%, 76.5% and 73.2% of the total
variance, respectively., The entive unrotated factor matrix is found
in Appendix XK.

Two or three factors were rotabed employiAg the varimax rotation.
Three focters vere rotated iuw category A, Table 9 shows the items
which loaded highly on these three Tactors,.

There were eleven items vhich loaded fairly high on Factor I.

The behaviors in these iteuws referred to good body aliénment9 a proper
release of the ball and & smooth, continuous follow-through when
shooting. Two of the items described the concept of having the ability
to use either hand and one item referred to the use of a variety of
shots.

Factor II presented iteme relaling to the use of evasive moves
and skills to gain an offensive advantage. Items such as, "she uses a
variety.of shots," "she goes to meet the ball for a pass reception,’
tnd "she moves quickly into a position to aid a teammate under defensive
pressure,”" iandicated the use of maneuvers and sﬁills which were

important for a player to execute on offense,
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TABLE 9

FACTCR ARRAYS OF VARIMAX ROTATION

Category A (Shooting Ability and Offensive Moves)

Item Loading Statement

Factor I--Proper Alignment of the Body

1 >.62 She conazistently uses am effective alignment of the
shooting arm, hand, and wrist in relationship to
the feet and the rest of the body,

2 .82 She shoots the ball casily to the basket with a
emooth and balanced hand release.
L .80 The player mpushes the ball toward the basket
primarily with her shooting elbow.
5 «80 The shooter permits the ball to roll off her fingers
toward the basket.
9 o 7Pl She exccutes a shot with a smooth, continuous,
balanced motion,
10 .83 She is consistently accurate in her shooting.
11 -6k Tn executing a lay-up shot, she shoots accurately
with either hand,
12 76 She has a soft, natural backspin on the ball when
shooling.
13 «'?3 She has a smooth, continuous follow-through.
o 065 She uses a variety of shots.
18 .63 The shooter can go both left and right to success-

fully get the shot started from the dribble.

Foctor II--Goining an Offensive Advantage

14 .65 She uses a variety of shots.
15 77 VWhen preparing to shoot, she utilizes fakes to be

in a position for the high percentage shot.

16 .81 She continnally uses evasive (fakes, cuts) wmaneuvers
to free herself from an opponent.

17 73 She coordinates her actions with other team members
. and uses meaningful and evasive moves when she does
not have possession of the ball.

19 070 She goes to meet the ball for a pass reception.



Item Loading
20 .66
21, 75
22 o7l
23 «78

6 -6k
7 o 79
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TABLE 9 (Con't,)

Statement

She uses the pivot to gain an offensive advantage.

She uses the dribble to draw the opponents out of a
good defensive position,

She uses screens effectively to gain an offensive
advantage.

She moves quickly into a position to aid a teammate
under defensive pressure,

Factor III--Body Position When Shooting

The shooter attempts to square her body toward the
basket.as she is shooting.

The shooter takes shots when she is off balance,
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Factor III included behaviors which described the balanced body
position of a shooter in relation to the basket. The player squarcs
her body toward the basket and shoots from a balanced position,

Three factors were rotated in category B (defensive moves and
tectics). The items loading on the respective factors are presented
in Table 10,

Most items which described Factor I related to the individual's
defensive stance and how the player moved to counteract the offensive
naneuvers of the opponent. The item, "she aids her teammates on
defence by constaﬁtly giving verbal cues," also loaded fairly high on
this factor. This was an individual defensive asset. However, it wvas
not related to individual movement which the other items indicated,

Factor II included behaviors vhich referred to helping a teammate
on defence snd guzrding a player without the ball. Item six, ''she
crosses her feet when she i6 moving or shuffling on defense,'" also had
an acceptable loading on this factor.

One item, "she blocks attempted shots by her opponenta," described
Factor ITI. This behavior included a defensive act against an opponent
shooting conpared to the items describing the first two factors which
referred to individuzl and teamn defensive movemenﬁ and alertness,

Table 11 exhibited the items and loadings on each of the two
factors rotated in category C (ball handling). The statements portrayed

the items and loadings on cach specific factor.



TABLE 10

FACTOR ARRAYS OF VARIMAX ROTATION

Category B (Defensive Moves and Tactics)

Iten Loading
1 .71
2 +63
9 .65

13 77
14 .77
18 .69
19 77
20 .70
5 .67

6 .62

7 69

L] 72

15 «79
1l <79

Statement

Factor I-~Individual Defensive Movement
and Counteracting Maneuvers

In her initial ctance and as she movea with her
opponent on defense, she bends her knees to bring
her body into a good defensive position.

Her defensive stance (static or dynamic) is effective
for the performance of counteracting the opponent's
movements,

She aids her teammates on defense by constantly
giving verbal cues.

She consistently moves around a screen or slides
through successfully.

She allows herself to be screened by an opponent.

She causes the offensive player to dribble the ball
to the least advantageous position,

She forces her opponent; without the ball, to a
less dangerous scoring arca.

She constantly applies defensive pressure through-
out the game,

Factor II--Team Defense
She avoids loging sight of the ball when guarding
an opponent without the ball. -

She crosses her feet when sghe is moving or shuffling
on defense,

She works efficiently as part of the total defencive
tean plan,

She is alert to help teammates on defense.

She in consistently alert for possible interceptions.

Factor III--Blocking Shots

She blocks atieupted shots by her opponent,
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TABLE 11

FACTOR ARRAYS OF VARIMAX ROTATION ,

Category C (Ball Handling)

Item

12

10

13
14
15

Loading

o735

Statement
Factor I-~Efficient Dribbling

Her head and shoulders are up when dribbling.

When closely guarded, she dribbles the ball keeping
her body between the defender and the ball.

She loses the ball because of rule violations
(illegal dribble, traveling).

“.u c¢losely pguarded, she dribbles the ball
successTully with either hand.

Her eyes are on the ball when dribbling.

When dribbling the ball, she changes pace and
direction efficiently.

‘When dribbling the ball, she allows it to bounce

too high.

Her passes are sharp and crisp.

Factor II--Efficient Passing
She loses the ball to her opponents because of poor
passes,
Her passes are accurate.
Her passes are to a space away from the opponent.

Her passes are relevant (lob, bounce, straight) to
cach situation.
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Factor I described behaviors which referred to efficient dribbling,
with the exception of item 12 (her passes are sharp and crisp).
However, item 12 loaded fairly high (.68) on Factor II as well.

Al) of the items described by Factor II alluded to having the
ability to pass accurately, r?levant to the situation and to a space
away from the opponent,.

The remaining four cateéories (rebounding, speed and guickness,
body control and balance, general floor play) produced only one factor
in this phase of the study. Therefore, there was no rotation executed
on those spscific factor structures. In the initial‘fEZEe, category E
{speed 2nd quickness) did yield two factors. However, the remaining
categeories generated one factor in botﬁ facets of the study. The
complete unrotated factor structures for all categories are found in

Aprendix K and Appendix L shows the rotated factor matrices of

cntegories A, B and C.

Although many of the categories produced only one factor, the
agmber of items was reduced based on the factor and correlation
matrices produced in each category. Seven catégories were retained
based on a theorelical structure of what the basketball rating scale
was supposed to measure; that is, all-around basketball playing ability.
Scventeen items were selected to represent the seven categories. For
each category which yielded more than one factoéQ items were chosen
which had relatively high factor loadings on the factor they defined

and lover correlations with the other factors. Many items met this
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criterion; therefdre, the diversity of the content was considered in
the selection of the items. In addition, many items with high inter-
item correlations loading on one factor had similar content.
Consequently, these items were combined into one specific item to
eliminate duplication and an attempt was made to keep the number of
items to a minimum.

For each category which produced only one factor, items were
chosen or combined based on their high interitem correlation or the
similarity of content of the specific items. The reduced scale appears
in Appendix F,

In category A (shooéﬁng ability and offensive moves), six state-

" ments were developed and included. Three factors were identified vhich
related to a balanced body, proper arm position and hand release,
gaining an offensive advantage and the description of a specific body
position when shooting.

After examining factor number one éTable 9), the items which
loaded high (above .60) appeared to have four different contents. One
set of items (items 1, 4, 9, and 10) was related to accuracy of shooting
with a balanced position of the body and the proper alignment of the
shooting arm, These items also had high (above ,71) interitem corre-
lations. The statement, “she is accurate in her shooting with the
proper alignuent of the body and shooting arm," was developed to
represent the aforementioned items., Another set of items (2, 5, 12
and 13) concerned the release of the ball and follow-through when

shooting. Therefore, the statement, "when shooting, che has & smooth
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balanced hand release and follow—throéghg" was included in the short-
ened rating acale,

The third item, "she uses a variety of shots," was included
because of its correlation (.65) with this factor. In addition to the
comparatively high loading, it seemingly had & distinctive content
which was unique to this explicit factor.

"The shooter can go both left and right to successfully get the
shot started from the dribble," was the fourth item which met the
criterion of a high factor loading (.63) on one factor and comparatively
Jov loadings on the other factors (Appendix L). Furthermore, the
essence of this statement purported to reveal a distinguishing
characteristic which was the preparation to shoot contrasted with the
actual performance of the shot. .

The second factor of éategory A reflected a player gaining an
offensive advantage. Items 15, 16, 17, 20, 21 and 23 all met the
criterion of having relatively high factor loadings (.66 and above) on
this factor and comparatively lower loadings (.47 and below) on the
other factors, When one examined the interitem correlation among
these items, the majority of the coefficients were above .70. In
addition, the content of these items appeared to be similar, that‘is,
the use of elusive mancuvers. Therefore, the statement, "she gains an
offensive advantage by using evasive moves (fakes, cuts, pivots,
dribbles)," was incorporated to depict the six items which loaded high

on this factor.
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Items 6 and 7 which loaded (above .64) on factor three of category
A had loadingc of 46 and less on the other two factors. The interitem
correlation beiween these two items was .71 (Appendix E); therefore,
these two itlems were combined into one negative statement, 'the shooter
takes shots when she is off balance and has not squared her body to
the basgket;" to represcnt factor three of category A.

Category B (defensive moves and tactics) produced three factors
(Table 10). TFor the abbreviated rating scale, three statements were
used to represent the three factors within this category.

Items 1, 2, 9, 13, 14, 18, 19 and 20 loaded above .63 on this
factor, howcver, items 1, 13, 1%, 18 and 19 met the criterion of having
a high loading (.69 énd above) on this factor and smaller loadings
(.42 and below) on the remaining two factors. The iteritem correlations
among items 1, 18 and 19 were high (above .79) but statements 13 and 14
had lower coefficients with some of the above items. Hence, the
statementy “she uses the approprizte defensive stance to counleract
the opponents' movements on offense," was adopted to denote the first
factor of category B. This factor appesared to describe individual
defensive movements,

The items which loaded on the necond factor seemed to be indica-
tive of teom defensive maneuvers., After eramining the items, it was
found that item 5 had a loading of .67 on this factor and a loading of
U0 with the firet factor. In addition, item 5 had iteritem corre-
lations of .61 and lower with the remaining four items. Thus, this

item was eliminated.
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Ttem 6, "she crosses her feel when she is moving or shwffling on
defence,™ had a loading of .£2 on this factor which was not exception-
ally high. Also, this item had loadings of 3% and 41l on factors one
and three, respectively, which wers not compzyatively lover than the
loading of this iten on Tucter twoj; therefore, tais item vas eliminated.

Ttems 7, 8 2nd 15 hod higher interitem correlaticns (.70 - .77)
znd &@lso hed Improved lo2dings (’.69 - ».79) on this factor compared to
the dozdings wn the other two factors. The ensuing statement, "she
works efTiciently zs puri of The totzl defensive team vlan by being
gidert Ior possible interceptions and aiding teammates on defense,V was
~utilized to represent factor two.

The third factor had one item which loaded zbove .60 and had low
Joadings on the other two factors. Thorefore, item number 11 from the
ariginadl sszale was employed in the abbreviated scale in category B.

The category, "bail handling” wroduced two factors (Tadle 11).
The first factor concernmed the basic &ldll of dribbling and the second
factor portrayed the ability to pass effectively.

Ttems 1, 25 39 4y 55 7 and 8 had loadings of .70 and zbove on the
fFirst factor. In addition, these items had loadings of .35 and bolow
on the other factor and the interiten correlations among these items
ware consistently a‘bc.xve +B67 with exceptions between items two and
three {.61), three and four {.5%) and four and eight (.53). Sub-
meyrently, the statement, Yshe executes the driddble with her head and
showlders wp z=nd keeps ﬁne ball from bouncing too high," was included
to illwsirate the body and the ball position vwhen dribbling. Item

muiber seven, "when drivbliing the byll, she changes pace and direction
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efficiently," had the highest loading on this factor, thus it was
included with the addition of "using either hand.,"

Items 10, 13, 14 and 15 had high correlations (.80 ~ .88) on the
gecond factor., After inspection of the interitem correlations, it was
found that thece coefficienté ranged from .70 to .8%. All of the
statements had a high corrclation (.7% - .84) with statements 13 and
15, thus the two statements were combined and adovted for the shortened
rating scale, The accruing statement was, "her passes are accurate
and relevent (lob, bounce, straight) to each situation."

In category D (rebounding), only cne factor was exbtracted;
therefore there was no rotation performed on this factor. It was
difficult to interpret the original factor structure and the factor
loadings vere meaningless. However, an examination of the interitem
correlations (Appendix E) was performed fo determine if the statements
vere ueasuring the same thing or if there were any statements which
had a discrepancy with the others. Most of the interitem correlations
were relatively high (above .68) indicating agreemsnt among the state-
ments. Item twelve was an exception with the highest interitem
coefficient of .61 among the remaining statements. Subsequently, two
items were retained for this category. One item was developed to
reprecent the first eleven statements vhich was, '"she is consistent in
acquiring the rebound." The second statement selected for the abbre-
viated scale in this category was the same as item number twelve in the
original mecale which was, "when rebounding, che corsistently jumps over

a positioned player."
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Category E (speed and quickness) produced only one factor which
wags difficult to interpret, Nevertheless; if one examines the inter-
item correlations, one can see from inspection that most of these
 coefficients were relatively high (.65 and above). Again, there were
two notable exceptions. Item five, "she maintains her quickmess with
the ball without causing a turnover,'! had comparatively lower inter-
jitem correlations (.32 ~ .70) than the remaining items. When the
content was examined in these two statements, it reflected something
somevhat different. ITn item five, the statement described a behavior
regarding ball handling; in statement nine, the item described a
rebounding position. Because of the content, these items were not
considered for the revised scale in this category. o

Item twelve had high interitem correlations (.81 and above) with
all the items except number five, six and nine, Therefore this state-
ment was used in the shortened rating scale with slight modifications.
The revised statement was, ''she maintains her weight on the balls of
her feet enabling her to move quickly."

Category F (body control and balance) yielded one factor; therefore
no rotation was posgible., The correlation matrix revealed 21l inter-
item correlations were above .60, Since only one factor appeared and
the interitem coefficients were relatively high, the statement, "she
maintains body control and balance through the execution of proper foot-
work," was adopted to represent this category. e

The seventh category, 'general floor play" generated one factor.

The correlation matrix revealed that item seven, "she is at the right



80

place at the right time consistently," had correlations of .62 and

obove between items, Because this statement showed substantial (.61
and above) intercorrelations with the remaining items, this one was
utilized for the shortened rating scale. The seventeen items wvhich

trere developed and adopted are found in Appendix F,

Third Phase

After the original scale had been reduced to sevenieen itens, the
shortened scale was used to evaluate the basketbzll physical perform-
ance of high school girls in the 1975 South Dakota State "B"
Tournement, Thirty-four players were rated utilizing the revised
scale., The three judgea rating the playgrs were the same three vho
had rated the high school girls using the original 96~item scale,
The raw scores of the judges ratings appesar in Appendix G.

There were some missing data in the results of the judges® ratings.
In order to utilize these results to determine the religbility and
validity of the scale, missing values were estimated using a nethod
developed by Yates as reported in Steele and Torrie (32:139-140). The
estimated wissing values are included in the enclosed sections of

Appendix G,

Interjudge Reliability

To determine the degree of agreement among the judges utilizing
the scale, Kendall's Coefficient of Concordance (12:313-315) was
employed. The total scores (including estimated missing data) of each

Jjudge for every individual player were found, Each set of judges
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scores were ranked from the lowest score to the highest score. The
total scores and the rankings appear in Table 12,

Since the data indicated a numerous amount of ties, a correction
factor was calculated. The formula utilized subsuming this correction
factor was:

S

AW (WP - ) - LT
12

W=

The coefficient of concordance or agreement among the three judges was
found to be .86. With thirty—three‘degrees of freedom, the coefficient
of .8 indicated a significant agrecment among the judges at the .OL

level.

To determine the criterion;related validity, a coefficient of
correlation was calculated by finding lthe degree of relationship
between the total scores of pluyers. The total scores were found by
sumning the three judges scores for each player. The estimated missing
values were included in this total. After the totals were computed,
the scores were ranked from the highest total points to the lowest
nunber of points each player received on the rating scale.

Two of the judges who had rated the pleyers using the rating
scale (working together) ranked the thirty-four players who had been
evaluated from the best all-around player to the poorest all-around
rlayer. This ranking became the criterion to be used for determining

the validity of the finalized scale.



Player

O 00~ O\ W L=

JUDGES?

Total Scores

_..Jdvdpes

1 2 3
37 30 4o
33 28 %5
Lo 329 43
41 31 %0
3 23 27
32 27 31
ho 3L 34
k8 k46
51 L2 30
Lz 51 L8
48 kg 45
51 46 51
k9 63 58
56 5k 58
k2 35 40
50 45 50
48 L3z 43
L9 39 34
55 38 39
57 47 49
56 55 59
57 66 65
sh 56 62
57 63 63
52 51 4y
45 29 35
L9 36 33
iy s 50
56 51 48
35 38 33
Lo 29 33
329 30 35
31 26  3h
38 Lo 7

TABLE 12

N = 34
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Spearman's Cocfficient of Rank Correlation method was used to
determine the degree of relationship between the two variables, The
coefficient obtained was .65. The observed value of .65 was significant
at the 0L level mnd was sipuificantly different from zero.

The total muber of points scored by each player during the three
games played during the tournament was also acquired. This information
is found in Appendix H. Although this information was not considered
the primary criterion; a coefficient of correlation wés calculated
betwveen these scovea and the judges' total scores. Each total score
wag ranked from the highest tb the lowest. Again, Spearman's Rark

Correlation method was cmployed. The coefficient obtained was .67,

Discussion

The reduction of the original 96-~item scale to a seventeen—item‘
-scale was not completely successful with the factorial approach. Since
a sufficient number of factors were not produced in each category, a
complete factorial method was not utilized to develop the shortened
rating scale., Two subsidiary methods wvere used to supplement the‘
factorial approach because of the lack of information produced by the
factor analysis on the data which had been acquired. Each item in the
original scale was subjected to a content analysis to determine if the
statements were gimilar or diverse in meaning., This was a judgmental
eppraisal by the investigator. Finally, an interitem examination was
accomplished to gtatistically determine if the ifems were homologous,

It appears that the factorial method could be a creditable

approach for the development of a rating scale. However, such a
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technique necessitates obtaining a larger amount of data., If more data
were acquired, the factor analysis process applied across categories in
the theoretical structure might support this structure as originally
proposed by the author. As Liba and Safrit contend,

There must be a beginning and since, in general, there is no

complete a priori information about the nature of the domain

or there would be no need for factor analytic exploration,

whatever cmall segment is chosen for study should begin to

add fo substantive knowledge about the larger domain of

concern, (22:144)

The interjudge reliability of the shortened scale was .86 which
was sigonificant at the .01 1éve1, The resﬁlting reliébility estimate
might have been due to the homogeneity of the sample, therefore
decreasing the value of the coefficient. Consequently, inﬁerjudge
relinbility should be studied utilizming samples which are hetercge-
neous in gkill performance.

The reliability of the scale itself is not known. It was im-
practical to obtain re-ratings by the three judges because of the
Judging situation., However, the'rating scale does provide a framework
in vhich judges can work more systematically. The procedure for
estimating the reliability of a rating scale, such as the one which
vas developed for this study, should be investigated further.

The criterion-related validity of the scale was .65, The result
of this estimate might have been due to the adequacy of the criterion
which was a subjective ranking. Because of the fallibility of the
criterion measure, it is the opinion of the auth;r that different

criterion measures should be used in attempting to estimate the

criterion-related validity.
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CHAPTER V

CONCLUSIONS

Sumnary

The intent of this study was to develop a rating scale for use in
evaluabing girls'! and women's physical performance in a basketball
gane situation. To accomplish that purpose, a theoretical structure
of baskethall performance was developad by identifying seven categories
of bezsketball performance., A 96-item rating sQale was designed which
porportedly represented the seven categories: shooting ability and
offenvive moves, defensive moves and tactics, ball handling, rebounding,
speed and guicknescs,; hody control and balance, and general floor play.
The identification of the seven categories was based on an investigation
of the Jiterature, interviews with coaches and physical educators and
observations of individual players. The original 96-item rating scale
vas utilized to evaluate the performance of thirty-eight inter-
scholastic and intercollegiate female basketball players. Two sets of
three judges (women basketball coaches) used the scale to rate the
players.

Judges' responses in the form of numerical ratings of the actual
performances of basketbgll players in competitive situations were
factor snalyzed. The principal factoring with iteration technique was
executed and the varimax rotation method was eméioyed to simplify the
factor structure. The SPSS program was run at the University of North

Carolina, Greensboro at the computer center.
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The 96-item scale was reduced to seventeen items by a selection
process which acknowledped factor loadings, interitem correlations and
diversity and similarity of content. The items which were developed
for thz abbreviated scale had relatively high loadings on those factors
they were selected to define and relatively low correluiions on the
remaining factors. TFor the calegories which procduced only one fzelor,
items were constructed based on the high interitenm correlations amd
ginilarity of content.

The reduced scale was further used by a set of three judges to
evalvate thirty.-four interscholastic female basketball players. The
results of this rating vere used to estimate the interjudge reliability
of the scate and cbtain resuvlts for the crite&ionmrelated validity
coefficient.

To estimate the interjudge relizbility, Kendall's Coefficient of
Concordance was vtilized. The inferjudze reliability estinate for the
finalized scale was .86 which was significant at the .0l level.

To examine the criterion-related validity, Jjudges! total scores
of each individual player from the ratings on the finalized scale were
correlated with a subjective ranking of the individual players by two
judges. Spearman's Coefficient of Rank Correlation was used to
determine the coefficient. The sequential criterion-related estimate

vas .65 which was significant at the .0l level.

Conclusions
The primary purpose of this research was to develop a valid and

reliable rating scale to evaluate the basketball performance of girls
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and women participating in a compeltitive situation. This was
accomplished by showing that the reduced scale did have substantial
interjudge reliability and criterion-related validity.

The second problem was Lo identify specific items for evaluating
basketball skill in a competilive situation., BPased on a literature
georch, the identificztion of itens for evalnaling basketball perform-
2oce in a pame situation was achieved for the original 96-item scale.
The selection of items Tor the reduced scale was based on the results
rroduced Irom the fastor analysis of the results of the original scale,
the interiten correlations and the similarity of content. Although
the Factor analysis did ajid in the selection of items within éateéories
for collapsing The compunents of pley into a vsable and practical
rating scale, it was not used to substantiate the original seven-
category structure. The results of this study indicate that more data
nust be acguived to use the factor analysis technigue £o support the
Theoretical structure which was developed, Additional e:xploration

zmd research is regquired to confirm this supposition.

Recommendations

The factor analytic technique for the construction of a rating
secale merits further dnvestigation. Recommendations for future study
dmciude:

{1) The zconisition of more data on the original 96-item ecale
to 3ncrease the size of the sample, With a larger N, it might be
pozsible to factor analyze the complete 96-item scale to determine if

%he results corresponded to the original theoretical structure.
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(2) The factoring of the reduced scale to deterimine if the factor
structure was similar to the one based on the factor analysis of the
original independent categories of the 96-item results.

(3) The acquisition of daﬁa of different age and ability groups
of performers to detevimine if a factor amalytic technique produces
similarity of factor structures between the groups concerning the
performances of basketball players.

(k) The application of a different factor model and method of
rotation, Perhaps, a canonical or alpha factor analysis with an
orthogonal. and aﬁ obligque solution would provide more information,

(5) The construction of rating scales for the evaluation of
performances in other sport areas by wutilizing factor analytical
techniques,

(6) The attempt to determine the relisbility of the original and
the shortened rating scale by systematic investigations.

(7) The attempt to resolve the problem of selecting an infallible

criterion to estimate criterion-related validity.
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APPEIDIX A

BASKETBALL RATING SCAIE

TNAME OF PLAYER

.

Tey to Rating Scale

HA Firhly Avree the statensnt is descriptive of the player.

fm i v ————

A Blirhtly Arcree the stalement is descriptive of the player.

RN MNeither Disarrcce nor Agree the statement is descriptive of
the player.

D Bliphtly Disarree the statement is descrivtive of the player.

D Highly Disarree the siztenent is descriptive of the player.

Please choose only oneg response to each staiement.
Ploase attenpt to answer every statement.

Flace a check () mark in the spice which corresponds to your
Judgment.

The ¥ found in Iromt of several statements indicates a nerative
wstatement. '

RAME OF RATER
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Shooting Ability and Offensive Moves

1.

Nk,

N7.

N8.

9.

10.

1l.

l2.

13.

She consistently uses an effective
alignment of the shooting arm, hand,
and wrist in relationship to the feet
and the rest of the body.

She shoots the ball easily to the
basket with a smooth and halanced
hand release.

She keeps her head level, straight
over the center of gravity and base
of support.

The player pushes the ball toward the
basket primarily with her shooting
elbow.

The shooter permits the ball to

roll off her fingers toward the
basket.

The shooter attempts to square her

Jbody toward the basket as she is

shooting.

The shooter takes shots when she is
off bhalance.

Tne shooter takes poor shots.

She execvtes a shot with a smooth,
continvous, balanced motion.

She is consitently accurate in her
shooting.

In executing a lay-up shol, she ghoots
accurately with either hand.

She has a soft, natursl backspin on
the ball when shooting.

She bhas a smooth, continuous follow-
through.

Noame of Player

HA

NN

99
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Shooting Ability and Offensive Moves .
(Con't.) HA A NN D D

14, She uses a variety of shots.

15. VWhen preparing to shoot, she utilizes
fakes to be in a position for the
high percentapge shot.

16. She continually uses evasive (fakes,
cuts) maneuvers to free herself from
an opponent.

17. She coordinates her motions with other
team members and uses meaningful and
evasive noves when she does not have
possession of the ball.

18. The shooter can go both left and right
to successfully get the shot started
from the dribble.

19. She goes to meet the hall for a
pass reception.

20. She uses the pivot to gain an offensive
advantage.

2l. She uses the dribble to draw the
opponents out of a good defensive
position.

22. She uses screens effectively to gain
an offensive advantage.

2%. She moves quickly into a position to aid
a teammale under defensive pressure.




Defensive Moves and Tactics

1’

N 20.

11.

12.

In her initial stance and as she moves
with her opponent on defense, she
bends her knees to bring her body into
a good defensive position.

Her defensive stance (static or
dynamic) is effective for the perform-
ance of counteracting the opponent's
movements.

She keeps the trunk of her body erect

wvhen guarding an offensive player.

She utilized slide steps for maintain-
ing the path of her defensive action
relative to the path of her opponent's
action.

She avoids losing sight of the ball
when guarding an opponent without
the ball. ‘

She crosses her feet when she is
moving or shufiling on defense.

She works efficiently as part of the
total defensive team plan.

She is alert to help teammates on
defense.

She aids her teammates on defense by
constantly giving verbal cues.

She allows her opponent to drive past
her into an easy scoring position.

She blocks attempted shote by her
opponent.

She maintains e defensive position
vhich prevents the opponent from
driving around her.

HA

A

NN

D

o1

HD

Name of Player




Defensive Moves and Tactics (Con't)

13.

N 14,

N 17.

18.

19.

20.

She consistently moves around a screen
or slides through successfully.

She allows herself to be screened by
an opponent.

She is consistently alert for possible
interceptions.

She forces her opponent to hurry her
passes.

She leaps into the air vhen an
opponent fakes a shot or a pass.

She causes the offensive player to
dribble the ball to the least
advantageous position.

She forces her opponent, without the
hall, to a less dangerous scoring

arcé.

She constantly applies defensive
pressure throughout the game.

Name of Player

HA

NN

102

HD




Ball Handling

l.

2.

N 3.

N5u

N 6.

7.

N 10.

1.

Her head and shoulders are up when
dribbling.

When closely guarded, she dribbles the
ball keeping her body between the
defender and the ball.

She loses the ball because of rule
violations (illegal dribble,
traveling).

Vhen closely guarded, she dribbles
the ball successfully with either
hand.

Her eyes are on the ball when
dribbling.

.

She tends to waste the dribble by
bouncing the ball as soon as she
gains poscession of it.

Vhen dribbling the ball, she changes
pace and direction efficiently.

VWhen dribbling the ball, she allows
it to bounce too high.

Vhen receiving a pass, she keeps her
eyes on the ball until the ball is in
her hznds. '

She loses the ball to her opponents
because of poor paszses.

She is able co penctrate the defense
with well--executed, deceptive passes.

Her pasces are sharp and crisp.

Her passes are accurate.

Hler passes are to a space away from
the opponent.

Her pasces are relevant (lob, bounce,

straight) to each situation.

Name of Player




Rebounding (Offensive and Defensive)

1.

N 8.

10.

11,

N 12,

" She grasps the ball solidly with both

HA

NN

10k

She is active in attempting to gain
position for a rebound.

On defense, she 'boxes out! her
opponent immediately after a shot has
been taken. '

As a prime rebounder, she attempts to
move around the defensive person into
position to obtain an offensive
rebound.

She passes immediately to the cutside
after retrieving an offensive rebound.

On defense, she assumes a wide,
balanced stance to provide a broad
coverage of the rebound area.

She jumps and reaches to retrieve a
rebound.

When rebounding, the timing of her
jump brings her in contact with the
ball at the highest point of her jump.

She allows her opponent to force her
too far under the basket for a good
rebounding position.

hands when rebounding.

After a successful rebound, she
protects the ball with her body.

After rebounding the ball, she lands
with her knees bent, feet wide apart
and vweight balanced.

When rebounding, she consistently
jumps over a positioned defender.

Name of Player




Speed and Quickness

1.

2o

9.

Jo0.

11.

1z.

She starts quickly.

She stops, changes pace and
direction quickly.

She establishes her initial defensive
position quickly.

On defense, she reacts quickly to her
opponent's changes of pace and direction.

She maintains her quickness with the
ball without causing a turnover.

She maintains her speed and guickness
throughout the game.

She uses her hands and arms quickly

“and efficiently.

She has good straightaway speed with
and without the ball. :

She moves quickly to a good rebounding
position.

She changes from an offensive position
back into @ defensive position gquickly.

She changes from a defensive position
back into an offensive position quickly.

She stays on the balls of her feet
enabling her to move quickly.

Name of Player

HA

NN




Body Controi and Balance

1.

N 2.

N 7.

She changes direction quickly without
losing her balance.

She bumps into other players because of
the inability to stop or change
direction quickly.

She lunges at her opponent when playing
defense.

Her movements are stiff and jerky.

She maintains good body balance when
playing defense. '

She has good footwork enabling her to
start and stop quickly.

She reaches for the ball instead of
getting into a good position.

Name of Player

HA

NN
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General Floor Play

l'

She sees the entire court, both
defensively and offensively.

She synchronizes her efforts with the
rest of the team,

She gears her efforts toward team play.

She has pgood stamina, endurance and
consistency.

She has good over-all execution of basic
fundanentals.

She adjusts quickly to offensive and
defensive changes with the correct

counteracting actions.

She is at the right place at the right
time consistently.

Name of Player

HA

NN
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HD
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APPEIDIX B

ISTRUCTIONS TO RATERS

The purpose of this study is to develop a rating'scale which can
be used to evaluate a player's physical performence in a game situation.
The original scale (thic one--the one you sre to use) has 96 itens
vhich you will uvse to evalvate each player's performance. After
collecting this data, a facfor analysis technigque will be used to
determine the relevant factors to analyze the items which have the
high factor loadings. Trom this information, the scale will be reduced
and only the items with the high factor loadings will be retained for
the final rating scale. Hopefully, a rating scale can be developed
which can be utilized efficiently, easily and quickly for evaluating a
player's physical performance.

The items in this rating scale have been developed to evaluate
only a player's physical performance. There are also other affective
factors involved when evzluating a player, but that is not the purpose
of this scale.

Seven factors have been indicated for evaluating & player's
physical performance. They are: shooting ability and offensive
moves, defensive moves and tactics, speed and quickness, ball handling,
rebounding, body control and balance and general floor play. The
statistical treatment of the data may indicate these are important or

it may indicete there are other factors which are as important.
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The statements have been phrased both negatively and positively.
The N in front of several of the statements indicates a negative
statement. The responses to each item range from "highly agree" {hat
the statement is descriptive of the performer to "highly disagree' that
the statement is descriptive of the player. You are to check the
category which describes the player's physical performance, according
to your Jjudgment. TFor exanmple, number one under shooting ability and
offensive nmoves: If a player is accurate in her shooting all of the
time, you would check HA, "highly agree,'' because the statement is
descriptive of the player's performance. If a player is accurate most
of the time, you would check A, '"agree," because the statement is
descriptive of how she performs most of the time. If the player is
accurate occasionally, you would check D, "disagree,'" because the
statement is descriptive of her performance part of the time. If the
player is never accurate, you would check HD, "highly disagree,"
because the statement is never descriptive of the player. A negative
statenent involves the same process, but in reverse. For example,
number five under ball handling: If the player's eyes are always on
the ball when she is dribbling, you would check HA, "highly agree,"
becavse the statement describes exactly how she performs the skill,
If the player's eyes are on the ball most of the time, but not all of
the time, you would check A, "apree," because the statement describes
how she performs part of the time. If the player's eyes are on the
ball occasionally, you would check D, '"disagree," because this does

not describe her performance most of the time. If the player's eyes
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are never on the ball when she is dribbling, you would check HD,
"highly disagrece,'' because the statement is never descriptive of her
performance. If possible, attempt to use the first two or the last
two categories.

You may take as long as you feel is important in completing the
rating scale. Please do not consult any of the other judges when
completing the rating scale.

Please read over each statement carefully. When you feel you
can make a judgment concerning a player's performence on any one of
the items, as accurately sis possible describe the performence by

checking the appropriate category.



111

APPENDIX C

RAW SCORES
(First Rating ~Collegiate Players)

N = 14
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APPENDIX D
RAV SCORES

(Second Rating - High School Players)
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Judge Scores
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APPENDIX F

BASKETBALL RATING SCALE

NAME OF PLAYER

Key to Rating Scale

HA Highly Agree the statement is descriptive of the player.

S4& Slightly Arcee the statement is descriptive of the player.

NN Neither Disacree nor Agree the statement is descriptive of the
player.

D Slichtly Disagree the statement is descriptive of the player.

HP Highly Dicacree the statement is deoscriptive of the player.

Please choose only one response to each statement.
Please attenmpt to answer every statement.

Place a check (v) mark in the space which corresponds to your
judgment.

The N found in front of several statements indicates & negative
statenment.

NAME OF RATER
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APPENDIX H

JUDGES' TOTAL SCORES, RANKINGS OF JUDGES' SCORES,
SUBJECTIVE RANKINGS OF PLAYERS, TOTAL
POINTS SCORED BY INDIVIDUAL
PLAYERS AND RANKINGS

Total Score Rank of Sub. Ranking Points Scored Rank of
Player Three Judges Judges' Scores Two Judges During Tour. Total Pts.

1 107 27 27 18 24

2 96 30.5 31 19 21

3 131 17.5 29 24 17.5

4 102 29 12 19 21

5 84 34 21 16 26.5

6 90 33 28 24 ) 17.5

7 108 26 22 10 30.5

8 141 15 7 49 3

9 131 17.5 26 15 28
10 142 14 20 19 21
11 143 13 5 31 10
12 148 9.5 23 18 24
13 170 4.5 g 32 9
14 166 6 16 7 32.5
15 117 22 14 25 15.5
16 145 12 13 26 14
17 134 16 6 10 30.5
18 122 20 19 16 26.5
19 130 19 8 44 5
20 153 8 15 29 12
21 170 4.5 11 25 15.5
22 188 1 45 45 4
23 172 3 4 34 8
24 183 2 3 30 11
25 147 11 2 40 6
26 119 21 25 7 32.5
27 116 23 10 51 1
28 148 9.5 24 22 19
29 155 : . 7 18 : 38 7
30 96 30.5 30 27 13
31 111 24 32 12. 29
32 104 28 34 0 34
33 91 32 33 18 24

34 109 25 17 50 2
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Coteoory B (Dafevnive Boves aod Taotiom)

Ttom Bt oy -
St Fooion 1 Footoy @ Factor 3
PESARAPR C

50y 70 Prs
¥ 7 25
3o ,O 21"

P &1 iy
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Category ¢ (Rall Daciling)

]f Cr 1 Facltor 2

G 2
10 76 1.2

11 L %
12 i I

12 69 ol
1 81 L
15 &7 by

-

Mecimal poivts omitied.

Fector 2
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e J.IL
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APIRERIN T

VARTLAYL ROTEED PAGHORY HATRIX
N o= ;‘)8

Cotegory A (Shooting Ability and Gifenzive ]

. o, - -
[iem T Yaehor 2

26 56

26 Ul
ll,'.l' :) {)

o=

-
T -

r_.
N0 00 DN\

S "‘r‘r
20 Gh
26 e
30 5%

X 20

38 16

1 36 I
13 5 LG %3

19 0% 70 50
20 Ll 66 29
21 o) 5 16
22 577 AR 16
o) & 76 51

*Decinmal poinls oritten,
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Cuatepory B (Mzlengive Hoves and Taclicy)

Lrom Factor 1 Fagtor 2 Factor %

K ® ’/} 36 39
65 50 Lk

27 L7 1L

0 597 P
o ot j: ]

T VT o I
S
=

Gy - 0%

Zh (e l1.

- ? 1, ()9 }}ﬁ
8 a0 e 1'1"’2-
9 65 5 55
10 56 35 57
2 &0
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Category C (Ball Handling)

Item Factor 1 Factor 2
1 “85 31
2 83 32
3 70 36
L 75 2k
5 88 30
6 53 35
7 89 19
8 7 31,
9 L 56

10 30 82
1n 57 Sh
32 68 59
13 23 82
14 22 80
a5 : 25 89

“Decimal. points owitted.



