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Abstract

Although behavioral techniques have been successfully applied to
a large number of areas with individuals who differ greatly on a vari-
ety of variables, it is mainly within the last decade that such tech-
niques have begun to influence the area of sports and physical educa-
tion in general, and the coaching of competitive sports in particular.
To date, the majority of literature on this topic consists of recom-
mendations based on a behavioral philosophy, which have not yet been
empirically investigated. However, the research that does exist sup-
ports the contention that behavioral procedures are highly applicable
to the coaching of competitive sports——especially to the development,
maintenance and/or motivation of athlel ic skills,

This research investigated the effectiveness of a behavioral er-
ror correction package which was designed to decrease errors in swim-
ming strokes with four beginning age-group swimmers. The package in-
cluded the systematic use of the following components: (1) instructions;
(2) modeling of correct and incorrect behaviors; (3) self-instruction;
and (4) reinforcement and/or feedback. The procedure consisted of two
phases: (1) a training phase, in which subjects were trained to cri-
terion in a small pool; and (2) a maintenance phase, in which prompts
and feedback were given under normal practice conditions, and then
faded out,

The error correction package was evaluated using a multiple base-

line across subjects design, with a reversal or follow-up component.



In addition, for two subjects, a multiple baseline across swimming
strokes design was utilized. The implementation of the error cor=—
rection package resulted in; (1) a significant decrease in errors for
all subjects on all six trained strokes during training sessions;

(2) generalization of improved performance to the practice pool by the
end of the training phase for three subjects on five of the six trained
strokes; (3) a significant decrecase in errors during the first main-
tenance phase for the subject who had not shown generalization during
training, as well as maintenance of improved performance for the other
three subjects throughout this phase; and (4) continued low error rates
during the second maintenance phase on all five trained strokes for the
three subjects who experienced this phase. Follow-up assessments re-
vealea that long-term generalization of correct performance occurred
for subjects on three of the six trained strokes. Although two sub-
jects exhibited a gradual return to baseline error rates over a five—
week follow-up, remedial prompting reduced these error rates immediate-
ly and substantially. Only one subject (on one stroke) failed to ex-
hibit long-term maintenance of the correct behavior,

Finally, the error correction package was efficient in that it did
not disrupt practice, require excessive amounts of the coach's time, or
necessitate the use of cumbersome apparatus. In addition, the proce-
dures had social validity in that both the coach and the subjects con-
sidered them to be effective, and expressed their willingness to par-—

ticipate in them again in the future.
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Introduction

The Operant Conditioning Model

In its most specific context, the term "operant conditioning" refers
to the process through which the probability of the occurence of a parti-
cular behavior can be modified by its consequences. The term is also
commonly used in a more general sense in reference to an entire approach
within psychology to the scientific study of behavior. This approach is
derived largely from the laboratory findings of Skinner (1938, 1953, 1969).
Although it consists of a number of assumptions about environmental influ-
ences on behavior, it does not adhere to any particular theory of learning
or motivation. Instead, Skinner (1972) has argued that scientific progress
may be accelerated by research which is not designed to test a specific
theory. Such research should collect data which shows reliable changes
that characterize the learning process, and relate these data to the in-
dependent variables that were manipulated. The following are three
salient characteristics of the operant approach: (1) it places strong
emphasis on defining problems in terms of behavior which can be measured
in some way, and accepting changes in the behavioral measure of the prob-
lem as the best indicator of the extent to which the problem is being
helped; (2) its methods and rationales can be described precisely; and
(3) its techniques stem from basic laboratory research in the field known
as experimental psychology (Martin & Pear, 1983). To summarize, the
operant conditioning model is not characterized by its adherence to any
particular theory, but by its methodology which involves an experimental
analysis of the environmental variables which control behavior,

The applied branch of experimental analysis of behavior is the field
of applied behavior analysis. Research within this framework is specifi-

cally directed at behaviors which are of practical concern to individuals
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or are considered by society to be significant (Baer, Wolf & Risley, 1968).
Because of this emphasis on socially important behaviors it is especially
crucial that such research be analytical (Baer et al., 1968). That is,
the experimenter must provide a convincing demonstration that the inde-—
pendent variables manipulated were indeed responsible for the change in
behavior. The effectiveness of these procedures has typically been evaluat-
ed using single subject research designs which emphasize the establishment
of experimental control over the behavior of a small number of subjects by
systematically manipulating independent variables over repeated trials,
This approach has been successful in the development of effective treat-
ment strategies in applied settings (Kazdin, 1978).

Applied behavior analysis research, utilizing single subject research
designs, has produced a variety of treatment procedures. Some treatments
involve the manipulation of only one or a few variables, whereas others
are comprised of a "package'" of behavioral procedures. This latter
approach has been recommended by Azrin (1977) who argues that treatment
programs in applied settings should include as many treatment components
a5 appear necessary to achieve the desired behavioral changes. This
"outcome-oriented" approach measures success in terms of the following
criteria: ''speed of the effect, percentage of patients benefited, degree
of benefit, cost, durability over time, and social acceptability" (p. 145).
If a package treatment proves to be successful, component analysis research
may be considered. As will be described later, the research presented
here utilized the package approach.

Applications. Behavioral procedures derived from the operant condi~-

tioning model have been empirically shown to have widespread applicability.

For example, behavior therapy has achieved beneficial results in the areas
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of neurotic and psychotic disorders, sexual dysfunctions and deviance,
marital discord, addictive behaviors, childhood disorders, and mental
retardation (Kazdin & Wilson, 1978). Behavioral procedures have also
been used to control problem behaviors in the classroom situation (Drabman,
1976); in the control and/or treatment of problem behaviors among insti-
tutionalized "mentally il1" patients (Atthowe, 1976); in energy conserva-—
tion, littering control and other community applications (Martin & Osborne,
1980); and in the control and rehabilitation of prison inmates (Kennedy,
1976). Many other examples of the applications of behavioral procedures

could be cited (e.g., see reports in the Journal of Applied Behavior

Analysis, 1968-1982). To summarize, behavioral techniques have been demon-
strably effective with individuals who differ greatly on a variety of
variables such as age, level of functioning, situational variables, and
type of behavior exhibited.

Behavioral applications to sports and physical education. In

spite of the large number of successful applications of behavioral
techniques‘to other areas, it is mainly within the last decade that
these techniques have begun to influence the area of sports and physi-
cal education (McKenzie & Rushall, 1973). Rushall (1977a) pointed

out that those countries exhibiting rapid improvements in the status
of their international athletes (e.g., Bulgaria and East Germany) tend
to utilize more input from "scientific support systems'" (i.e., exper-
tise from the physical and social sciences) in addition to standard
coaching techniques. However, western countries have been slower to

access potentially relevant contributions from behavioral psychology.

Instead, until recently, most psychological contributions to the field



of sports have stemmed from more traditional areas in psychology.

A number of authors have drawn a distinction between "traditional
and "behavioral” approaches to coaching (Dickinson, 1977; McKenzie &
Rushall, 1974; Rushall, 1976, 1978b, 1979). The differences iden-
tified by the;e authors will be summarized in the following section.

Traditional Approaches to Coaching

Assumptions. It has been argued that traditional coaching ap-
proaches rely heavily on trait theory to explain athletic behavior
(e.g., see Butt, 1976; Carron, 1980; Tutko & Richards, 1971; Woods,
1971). That is, underlying personality structures, which are pre-
sumed to be relatively stable across time and situations, are assumed
to influence physical performance (for a more thorough description of
trait theory see Carron, 1980; Mischel, 1971). TFor example, the suc-
cess of an atklete in a given sport might be explained by references
to his/her "self-confidence", "tough-mindedness" or "enthusiasm"
(e.g., see Butt, 1976). Consistent with the trait approach, most
psychological research in the area of sports has investigated person-
ality variables exhibited in athletes (Carron, 1980; Rushall, 1978a).

Coaching behaviors. Various authors (Dickinson, 1977; McKenzie

& Rushall, 1974; Rushall, 1976, 1979; Tutko, 1976) have claimed
that traditional coaching approaches are characterized by some

or all of the following features. Firstly, some coaches tend to util-
ize a type of "home-spun™ philosophy when working with athletes, as
opposed to giving advice which has empirical support (Rushall, 1976).

For example, Rushall (1979) reported the following examples of how
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superstitious and illogical training procedurcs are utilized prior to
serious comeptition, even by coaches of elite athletes: "The hiring
of an astrologer to help in the preparations of the Oakland Athletics
baseball team; the open use of a pyramid totem by the Toronto Maple
Leafs' coach...; (this same coach's) use of spraying 'negative ions'
from an aerosal can...; and the consumption of monkey meat by one team
at the World Cup soccer tournament..." (p. 12).

Secondly, it has been reported that many coaches rend to treat all
athletes in a similar fashion by having them go through identical
training programs (McKenzie & Rushall, 1974; Rushall, 1978b). Thus,
instead of the program being tailored to the specific needs of the in-
dividual athlete, he/she must conform to the program.

Thirdly, traditional approaches are primarily concerned with the
physical aspects of training (Rushall, 1979). "Psychological" pre—
paration for competition is often neglected. Even those coaches who
recognize the importance of such variables generally do not have
Structured or systematic programs for training these skills to their
athletes,

Fourthly, Tutko (1976) suggested that the feedback given by many
coaches is predominantly negative. That is, many coaches respond nega-
tively to errors made by the athlete far more than they provide positive
feedback when he/she exhibits correct performance. However, recent
research (Rushall, 1981; Smoll, Smith, Curtis & Hunt, 1978) has demon-
strated that this purported dominance of negative feedback may only be

characteristic of certain sports (e.g., swimming). These studies will



be described in more detail later.

Fifthly, many coaches function mainly in a supervisory capacity
(McKenzie & Rushall, 1974), relying heavily on verbal instructions to
direct the athletes. Thus the athletes have relatively little control
over their rate of progress, since they must wait for instructions
from the coach before continuing with their training program.

Finally, traditional approaches to coaching tend not to deal with
variables which might influence the coach's behavior (e.g., see Dick-
inson, 1977). 1Instead, the implicit assumption (inferred from the re-
lative absence of literature on this topic) is that the coach is en-
tirely in control of his/her own managerial behavior.

In summary, a number of characteristics of traditional coaching
approaches have been identificd in the literature. However, 1t is im-
portant to note that these are based primarily on casual observations,
and that very little empirical evidence currently exists to support
their validity. More research, such as that conducted by Rushall
(1981) and Smoll et al. (1978) is needed to determine if coaches in
various sports actually exhibit these characteristics and, if so, to
what degree. 1In addition, rescarch should be conducted to identify
relevant variables (e.g., type of sport, age of athlete, level of
athletic skill, etc.) which might influence the relative effectiveness
of one coaching style over another.

A Behavioral Approach to Coaching

Assumptions. A behavioral approach to coaching would reject the

trait conception that underlying personality variables are responsible
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for an individual's behavior. Kazdin (1980) summarized the criticisms
which have been leveled at the trait approach as follows: (1) the
appeal to personality traits to explain behavior constitutes a circu-
lar explanation, since traits must first be inferred from the behav~
ior; (2) research has shown that much of behavior ig situation specif-
ic, that is, individuals do not always perform consistently in differ-—
ent situations or across time; (3) research has demonstrated that
various behaviors which might be expected to constitute a trait are
often not highly correlated; and (4) the etiology of the traits them-
selves is not explained. Instead of appealing to personality traits,
the behavioral approach emphasizes the role of environmental factors
when explaining an individual's behavior.  Although biological differ-
ences in athletes are recognized, it is the environmental, situational
and social factors that are potentially manipulable by the coach.

This basic difference in assumptions is reflected in the type of
coaching model which would be advocated by a behavioral approach.

A general behavioral approach for attempting to modify any type of
behavior has been summarized as having three stages (Hersen & Bellack,
1976; Martin & Pear, 1978). The first 1s the assessment phase, which
involves identification of the specific target behaviors (or objective
measures of these behaviors) that are to be changed. Some sports-—
related examples of these dependent measures include: the time it
takes a sprinter to run a quarter of a mile; the topography of a swim-
ming stroke; the force with which a golfer hits a golf ball; and the

number of laps per training session that a swimmer practices a



particular stroke. This phase may also include a task analysis, in
which tﬁe target behavior is subdivided into smaller components. For
example, the butterfly swimming stroke may be further divided into
specific body movements which comprise one entire stroke.

The second phase of a behavioral approach to modifying a specified
behavior is the selection and implementation of an intervention pro-
gram. A number of the intervention procedures which have been recom-
mended for modifying athletic behaviors will be reviewed later in this
paper. Finally, the third phase involves an evaluation of the effect-
iveness of the program. That is, it assesses whether or not the in-
tervention actually changed the target behavior significantly in the
desired direction.

An Overview of the Available Literature Relevant to Behavioral Coaching

The available literature dealing with the application of behav-
ioral techniques to coaching can be classified into the following two
categories: (1) recommendations based on a behavioral philosophy, but
which have not been investigated empirically in the area of sports or
physical education; and (2) actual research on the effectiveness of
these techniques when applied to a variety ol athletic behaviors. Of
all the published articles in the general arca of behavioral sports
psychology that were reviewed for this paper, over 80% fall into the
first category. That is, the quantity of empirical research on beha-
vioral applications to sports lags far behind that of literature which
advocates this approach.

A number of important books on these applications to both sports
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and physical education have appearcd during the last decade. The first
of these, authored by Rushall and Siedentop (1972), is entitled The

Development and Control of Behavior in Sport and Physical Education.

This book classifies the teaching of rhose behaviors relevant to com-
petitive athletes into the following two categories: (1) the develop-
ment of skilled behavior by shaping or modifying existing behaviors;
and (2) the maintenance of skilled behavior at the desired level and
rate. Behavioral principles and teaching models for ecach category are
Presented.

A second book, Every Kid Can Win, by Orlick and Botterill (1975)

identifies and challenges the validity of commonly held assumptions
regarding the purpose and value of sports for children. TFor example,
they criticize the distorted cmphasis socicty places on winning as the
most important aspect of sports. Instead, they recommend a shift in
emphasis from specific outcome oriented measures of success, to pro-
Cess aspects. A strong concern for the "social and psychological
well-being of the (children)™ (p. »11i) is viewed as a primary goal.
The procedures they recommend for effecting such changes are very
behaviorally oriented. For example, they state that the role of both
coach and parents is two-fold: (1) to model appropriate behavior
(e.g., good ”sportsmanship”); and (2) to reinforce such behaviors in
children. They also provide many valuable suggestions for increasing
the probability that a child will both participate in and enjoy sports,
such as ensuring that the child's initial contact with sports is

highly reinforcing, as well as emphasizing individual goals and
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reinforcing progress toward theso.

A third book, Developing Teaching Skills in Physical Education

(Siedentop, 1976), presents a behavioral approach for helping teachers
to improve their teaching skills, specifically in the area of physical
education. Teaching, defined in terms of specific changes in the
student's behavior, can be assessed both by direct observation of
teacher behaviors (performance assessment) and by changes in the be-~
havior of students (consequence assessment). The model outlined by
Siedentop emphasizes: (1) the identification of specific teaching
goals; (2) continuous monitoring of data on both teacher and student
behaviors; (3) the use of these data as feedback for modifying teach-
ing behaviors; and (4) the maintenance of teaching skills once goals
have been reached. 1In addition, the adaptation of this approach to a
variety of teaching areas (ec.g., classroom management, planning for
instruction, etc.) is discussed.

Presbie and Brown's (1977) book, Physical Iducation: The Behav-—

ior Modification Approach, also deals with the application of behav-

ioral techniques to the teaching of physical education. Echoing Sie-
dentop's (1976) assumption, they argue that teaching skills are learned

behaviors, as opposed to traditional conceptions of teaching as an

1" 1

art. Thus they are subject to scientific analysis, on the basis of
which a technology can be developed to produce empirical 1y based
teaching and evaluation procedurcs that are "practical, concrete, ob-

jective, and most importantly, effective" (p. 14). According to

Presbie and Brown, the goal of physical education is to promote
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lifelong physical fitness and sound health practices. Their book,
therefore, deals with behavioral procedures for: (1) teaching physi-
cal and athletic skills; and (2) maintaining these skills on a long-~
term basis. In addition, they include a chapter on self-modification
procedures for developing and maintaining physical fitness.

A fifth book, A Behavioral Analysis of Sport, was written by

Dickinson (1977). Using Skinner's (1948, 1953, 1971) analyses of var—
ious aspects of society (e.g., of government and law, religion, educa-
tion, etc.) as a model, this author attempted to extend such an analy-
sis to the area of sports. The book secks to identify "the environ-
mental contingencies of reinforcement and punishment which lead to
participation in sports, the effect of these contingencies on the ac-—
quisition of skills and the social hvhnvjors with which sports are
associated" (p. x).

Rushall (1979), in his book Psyching in Sport: The Psychological

Preparation for Serious Competition in Sport, proposed that coaches

develop and train their athletes to emit both the covert, as well as
the overt behaviors exhibited by elite athletes. Arguing that 'psy-
chological training" should be cqually as important as physical train-
ing in the development and maintenance of skilled behaviors, his book
describes a model for training athletes in psychological coping for
both precompetitive and competitive situations.

In addition, a variety of books on sports psychology briefly
mention, or have entire sections devoted to, the application of behav-

ioral techniques to athletic performance, although their orientations
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are not primarily behavioral (e.g., Alderman, 19745 Butt, 1976; Car-
ron, 1980; Klavora & Daniel, 1979; Klavora & Wipper, 1980; Knapp, 1963;
Lawther, 1972; Massengale, 1975; Nideffer, 1976, 1981; Oglvie & Tutko,
1966; Sage, 1971; Suinn, 19805 Tutko & Richards, 1971; Tutko & Tosi,
1976) . Numerous articles which relate behavioral techniques to coach-
ing strategies have also appeared in a varicety of journals

(e.g., Athletic Journal; Behavior Modification; Behavior Therapy;

Canadian Journal of Applied Sport Sciences; Coaching Review; Inter—

national Journal of Sports Psychology, Journal of Applied Behavior

Analysis; Journal of Health, Physical Education, and Recreation; Jour-

nal of Sports Medicine and Physical Fitness; Journal of Sports Psychol-

ogy; Medicine and Science in Sports; The Physical Educator; Research

Quarterly; Scholastic Coach; Swimming Technique). Often these articles

describe behavioral procedures for helping specific problems related

to athletic coaching (e.g., the use of reinforcement to increase "mo~
tivation" of athletes, as in Tutko, 1976). However, as stated previous~
ly, very few provide supporting data for their recommendations. The
next secticn will review the available literature on the application of
behavioral techniques to the coaching of competitive sports. This re-—
view will include both those recommendations which have not yet been
empirically tested, as well as actual research reports.

Literature Review on Behavioral Applications to Coaching

The knowledge base that contributes to effective coaching has be-
come extremely broad and complex. For example, coaches are expected

to perform a wide variety of functiocns that involve little or no
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contact with athletes, such as coordinating activities with officials
and volunteers, fund raising, organizing road trips, and so on.
Organizational psychology and public relations expertise can contri-
bute to these aspects of coaching. In addition, the biomechanics of
body movement are important for the identification of specific skills
to be taught. Knowledge of exercise physiology and nutritional pro-
gramming are relevant to the development of individualized fitness
training programs for athletes. Finally, coaches must teach new skills
as well as motivate and/or maintain athletic behavior in practice and
competitive situations. Educational and psychological procedures in
general, and behavioral psychology in particular, are especially rele-
vant to these latter two areas. However, the application of behavior-
al procedures requires that the coach emit particular coaching behav-
iors. Some strategies for studying specific behaviors of coaches have
also been developed. The following section will review behavioral ap-
plications in the following areas: (1) the development of athletic
skills; (2) the maintenance and/or motivation of athletic behavior;
and (3) the modification of the behavior of the coach.

Development of Athletic Skills

Specific behavioral procedures are available for effectively
developing observable athletic skills. Behavioral techniques have
also been applied to modify the cognitive or covert behaviors of
athletes. Behavioral scientists have also begun to develop strate-
gies for effectively dealing with the wide variety of behaviors that

generally fall under the rubric of precompetition and competition
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preparation. These three subscctions will now be reviewed.

Procedures for training overt behaviors. Operant shaping tech-

niques can be applied either to the development of new sports skills,
or to the topographical modification of existing skills (Dickinson,
1977; Rushall & Siedentop, 1972). The shaping procedure involves:

(1) identification and operational definition of the target response
(e.g., a correct golf swing); (2) identification of a starting response
currently in the behavioral repertoire of the athlete which approxi-~
mates the target response, or somo component of it; (3) identification
of a hierarchy of responses, ranging from the initial to the target re-
sponse, each of which more closely resembles the target response;

(4) a criterion for deciding when a particular item in the hierarchy
has been learned; and (5) a procedure for dispensing reinforcement
contingent on performing the required response (see Martin & Pear,
1978; Rushall & Siedentop, 1972). Assessment Ls an integral part of
this procedure since it ig necessary to: (1) identify the current
level of skills exhibited by the athlete; and (2) continuously monitor
progress throughout the duration of the program, as his/her perform-
ance increasingly approximates the final behavior.

Rushall (1970) used a shaping procedure to modify the butterfly
stroke of an advanced swimmer. Successive approximations to target
behaviors were identified, and correct performance was maintained by
contingent feedback (i.e., a light was turned off when the stroke was
being performed correctly at the specified level). Although no data

are presented, performance improvements were reported. Other than this
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case report, no examples of the systematic application of shaping
strategies to the development and/or modification of sports skills
could be found in the literature. Although coaches undoubtedly utilize
procedures which loosely resemble the shaping process, no literature
could be found indicating that they do so in a manner which is precise
enough to meet the actual requirements of the definition. It is prob-
able that for many coaches, the use of more exacting shaping procedures
would result in higher acquisition rates, although this remains an
empirical question.

Chaining is a second strategy for developing skilled behavior
which involves: (1) a task analysis of the target response in which
this behavior is subdivided into smaller component responses; (2) the
training of each component in the chain to some learning criterion;
and (3) the linking together of separate components of the chain.

Three major procedures for linking these components together are:

(1) total task presentation, in which all steps are trained on each
trial until all reach criterion; (2) forward chaining, in which the
first step is trained to criterion, then the second is added to it and
trained to criterion, and so on until the entire sequence is learned;
and (3) backward chaining, in which the last step is trained to cri-
terion, and so on until all steps have been added (in a reverse order)
and are at criterion. Variations on these procedures have also been
described (e.g., see Naylor, Note !). The chaining format which is
most effective for developing athletic behavior may vary depending on

factors such as: the type of skill being trained; the current level
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of performance exhibited by the athlete; and his/her individual rate
of learning. Rushall and Siedentop (1972) suggested that highly seg-—
mented motor behaviors should be taught in discrete units and then
linked together (in either a forward or backward fashion). Other mo-
tor behaviors are better performed as whole units (e.g., a somersault).

Very little research has been conducted which compares different
types of chaining formats for training athletic behaviors. 0'Brien and
Simek (Note 2) compared a "behavioral" (backward chaining) procedure
to a traditional (forward chaining) procedure for teaching golf shots
to novice golfers. The traditional group received training employing
modeling, verbal instructions, visual aids, and feedback regarding cor-
Tect grip, stance and swing. Since this was accomplished by actually
playing through a golf course, the first task required by the student
on each hole was to hit an approximately 250-yard drive. Each consec-
utive swing had progressively shorter amounts of distance to cover,
eventually terminating in putting responses. The backward chaining
group also received modeling and verbal instruction, butr the golf
swings were taught in a reverse sequence and combined with a ”mastery—
based learning approach." That is, training began with 10— and 16-inch
Putts, and the distance required for each swing was progressively in-
creased after the criterion specified for a step was reached.

Dependent measures taken at post-test included: (1) the average
Score per group on 18 holes; (2) the number of shots holed when given
three shots per hole at 14 different distances; and (3) proximity to

the "sweet spot" (i.e., ideal spot) on the clubhead, when given three
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shots with each of six clubs.

Results over two Separate studies suggested that backward chain-
ing was superior to the traditional procedure, although these differ—
ences were not significant in the first experiment. However, the
strength of these conclusions is limited for the following reasons:
(1) no reliability measures were conducted on any of the dependent
variables; (2) the possibility of experimenter bias cannot be ruled
out, since the same instructor trained both groups and took all de-
pendent measures; and (3) very small sample sizes (gix subjects per
group) were utilized in both studies,

For both shaping and chaining procedures, cach approximation or
step should be trained utilizing behavioral prompting procedures
such as specific verbal instructions and physical guidance (e.g., sece
Martin & Pear, 1978). The use of such prompts should be gradually
faded out as performance proficiency increases. No research investi-
gating the relative effectiveness of various prompting procedures used
to teach sports skills could be found in the literature.

Feedback has been defined as "information generated about a re-
sponse that is used to modify the next response" (Siedentop, 1976,

p. 9). 1Its appropriate use is a crucial element when teaching any be-
havior (e.g., sece Dickinson, 1977; Sage, 1971; Paese, Note 3). Rush-
all and Siedentop. (1972) emphasized the distinction between "intrin—
sic" and "artificial" ("extrinsic") feedback. Intrinsic feedback is
inherent in the task itself and includes visual, tactile or auditory

feedback, as well as the normal organic sensations which accompany a
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response. Artificial feedback refers to supplemental aids (generally
provided by the coach) that are not usually available in the response
itself such as verbal feedback, reinforcement, physical prompts, and
any additional prosthetic aids (e.g., blinders which are worn by bas-
ketball players to train them to dribble without looking at the ball).
As mentioned previously, Rushall (1970) used a visual feedback tech-
nique for modifying the butterfly stroke of a highly skilled swimmer
by standing at one end of the pool with a light beam torch directed
at the swimmer's eyes. The light was turned off when the stroke was
being performed correctly. Its presence, however, indicated an error.
If the error was not corrected within three conseceut {ve strokes, the
swimmer stopped for further instruction. This procedure resulted in
the rapid acquisition of correct performance.

Many other studies have demonstrated that, for a variety of mo-
tor tasks, extrinsic feedback facilitates performance acquisition
(e.g., see Battig, 1954; James, 1971; Malina, 1969; Paese, Note 3).
The degree of precision or specificity of feedback may also enhance
learning (e.g., see Fueyo, Saudergas & Bushell, 1975; Shapiro, 1977).
Although immediacy of feedback is often assumed to be important, some
research suggests that delayed feedback may boe equally effective, as
long as the next response has not occurred in the interim (e.g., see
Bilodeau & Bilodeau, 1958; Magill, 1977, 1980; Sage, 1971).

Coaches have been criticized for relying predominantly on nega-
tive types of verbal feedback to contrel athletic behavior (Dickin~

son, 19775 Tutko, 197635 also sce Skinner, 1968, for a discussion of
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the emphasis on aversive control in most environments). In addition,
Rushall and Siedentop (1972) described how many students in physical
education classes receive very little verbal feedback of any type,
due to typically large athlete-coach ratios.

More recent rescarch efforts have attempted to directly assess
the feedback provided by coaches in actual sports environments. Smoll

et al. (1978) used the Coaching Behavior Assessment System (CBAS, de-

veloped by Smith, Smoll & Hunt, 1977) to investigate the interactional
patterns between 51 male coaches and 542 players in three Little
League Baseball programs. They found that positive coaching behaviors
(e.g., reinforcement, general technical instruction and general en-
couragement) accounted for approximately 677 of all observed behaviors,
while the proportion of punitive hehaviors was very low by comparison
(i.e., less than 10%).

Rushall (1981) conducted observations of coaching behaviors in a
variety of sports and physical education environments using the Loach

Observation Schedule (COS, developed by Rushall, 1977b). He found

that certain sports (e.g., swimming and physical education) were char-
acterized by a high proportion of negative feedback, whereas for oth-
ers (e.g., basketball and volleyball), positive control was dominant.
However, the total amount of feedback (either negative or positive)
given by the coach in all of these activities was low.

Further research is needed to directly assess coaching behaviors
across many different types of sporting situations. A number of au-

thors have recommended that the ratio of positive to negative verbal
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feedback should be at least four to one (Martin & Pear, 1978; Presbhie
& Brown, 1977; Rushall, 1980; Siedentop, 19765 Valeriote, 1981). 1In
addition, some research in other arcas supports>this contention (Mad-
sen & Madsen, 1974; Stuart, 1971). Once it has been determined that
feedback deficiencies exist for a coach in a given sport, specific
remedial coaching strategices can be implemented. A study which exem-
plifies this approach was conducted by Buzas and Ayllon (1981). They
assessed the number of negative and positive statements made by a
tennis coach while training three students on the forehand, backhand
and serve behaviors. During baseline, the ratio of negative to posi~
tive statements was greater than four to one. A program was then im~
plemented in which the coach was instructed to give praise for correct
or "near-correct" performance, and refrain from commenting on incor-
rect performance. This manipulation reduced the percentage of nega-
tive comments to 7% from a baseline of 25%, and increased the fre-
quency of positive comments up to eight times that of baseline. Per-
formance improvements were also exhibited by all three students, with
correct execution of the three skills increasing from two to four times
over baseline measurcs.

Other strategies for maximizing the frequency of individual feed~-
back have been suggested (e.g., see Van Houten, 1980a, 1980c). For
example, a checklist of components for a specific skill could be de-
veloped, and the coach could use this to assess and provide feedback
for athletic performance on a regular basis.

The goal of any training program is for the target response to be
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eventually controlled solely by intrinsic feedback. Much research has
been conducted in a variety of areas to identify methods for transfer—
ring control of the target behavior from extrinsic sources of rein-
forcement (e.g., social approval, edibles, tokens, etc.), to existing
reinforcers already available in the natural environment (e.g., sece
Stokes & Baer, 1977). Consequently, an effective technology of gener-
alization is developing (e.g., see Martin & Pear, 1978; Stokes & Baer,
1977). Research is now needed to extend these findings to the field
of sports. 1In addition, some research exists on the use of behavioral
contracting to develop physical activity programs- (Kau & Fischer,
1974; Keefe & Blumenthal, 1980). Resulrs suggest that this procedure
is useful for maintaining behavior during the initial stages of a pro-
gram. However, with time, other sources of reinforcement become more
salient until the contracting is no longer necessary. In spite of the
success of generalization for the types of feedback or reinforcement
strategies mentioned above, methods for transferring control from oth-
er types of artificial feedback, such as prosthetic devices, to in-
trinsic or naturally occurring fecdback variables, have met with lim-
ited success (Rushall & Siedentop, 1972). VYurther research is needed
to: (1) assess the usefulness of these types of feedback; and (2)
develop appropriate generalization procedures for them, if their use-
fulness is demonstrated.

A few studies have investigated the effects of a behavioral
package approach to improving performance in a variety of sports.

Komaki and Barnett (1977) developed a program to teach offensive
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backfield skills to five members on a Pop Warner football team consist-
ing of nine- or ten-yecar old males. Threo froquently run plays were
identified and task-analyzed into five separate phases. Next, the
responses to be performed during cach phase were operationally defined
and checklists were developed to identify correct or incorrect per-
formance for cach phasc of c¢ach play. A multiple bascline design
across plays was used to evaluate this strategy. Baseline data were
taken on performance under the coaching procedures which had previous-
ly been utilized. These consisted mainly of verbal descriptions of
the plays by the coach (often with reference to diagrams), as well as
verbal feedback (usually for errors) during practice sessions. Inter-
vention consisted of an initial explanation of the checklist for the
play which was currently being trained, as well as a rationale for cach
of the five phases. Other components included: modeling of correct
performance by the coach; behavior rehearsal, as subjects walked
through the plays first alone and later with the other players; im-
mediate feedback regarding both correct and incorrect performance, as
well as social approval following each play during practice sessions;
and delayed reinforcement and feedback during game situations (which
were given at the next practice session).

Results showed that performance increased an average of 20% fol-
lowing the introduction of the intervention procedure for each of the
three plays, thereby demonstrating the effectiveness of this coaching
strategy. Because this was a package of behavioral procedures,

it was not possible to identify the relative effectiveness of its
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individual components (e.g., explanation of checklists, feedback, in-
creased social approval, etc.). The following positive features of
this approach were identified: (1) the techniques did not require
extensive time or equipment and could thus be readily utilized by the
typical coach; (2) the coach reported that the behavioral specification
involved in the task analysis enabled him to better explain the plays
to the players; (3) the checklists allowed each player to immediately
evaluate his own performance after a play or game; (4) the checklists
facilitated the delivery of both positive and corrective consequences
by making correct and incorrect components more immediately obvious:
and (5) this procedure provided alternative measures of performance,
other than the relatively insensitive measure of winning or losing a
competition.

Allison and Ayllon (1980) developed a behavioral coaching strat-
egy which focused on error correction to enhance skill acquisition,
and assessed the effectiveness of this procedure across three sports
(football, gymnastics and tennis), various age groups (from 11 to 35
years), and both sexes. This coaching method was evaluated in either
a multiple baseline (across subjects or behaviors) design or a rever-
sal design, depending on the particular sport. The general procedure
used for all three sports can be summarized as follows. Target behav-
iors were selected and operationally defined. These consisted of:
(1) blocking in football; (2) backward walkovers, front hand springs
and reverse kips in gymnastics; and (3) the forehand, backhand and

serving behaviors in tennis. Baseline measures were taken on the
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found the "freeze" position somewhat aversive. A limitation of this
study was that observations, during both standard and behavioral
coaching phases, were made only when the coach was attending to the
athletes. Since most subjects showed a substantial increase in errors
when behavioralcoaching\wm;rcpiuced by standard coaching, it is reasonable
to assume that errors also increased during al] experimental phases when
the coach was attending to other players. This failure fo record rel-
evant data weakens the study's conclusions abour the superiority of
behavioral coaching.

These two studies on behavioral coaching packages indicate that
such procedures offer considerable promise for further applications to
the area of sports. However, more resecarch is necessary to assess
their long-term effects, extend the application of these procedures to
other sports, "streamline" package components, and so on. Additional
research in this area will be presented later in this paper.

Procedures for training cognitive behaviors, Although coaches

have traditionally relied on the use of "external manipulation" to
establish control of the overt (or motor) behavior of athletes, there
is a developing interest in the training of covert (or cognitive) re-~
sponses as well (Botterill, 1980; Lane, 1980; Powers, 1979; Rushall,
1979; Tutko & Tosi, 1976). Since the covert behaviors which are re-
hearsed should be well] established in an athlete's overt behavioral
repertoire, this procedure ig mere effective with highly trained than
with beginning athletes (Rushall, 1979). Cognitive training may be

valuable because: (1) it prepares the athlete for activity in two
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response modalitices (cognitive and motoric); and (2) it facilitates
the maintenance of attentionnl control on task-relovant variables
(Rushall, 1979).

A procedure called "visuo-motor behavior rehearsal” (VMBR) has
been advocated by sports psychologists including Lane (1980), Suinn
(1977, 1980) and Kolonay (Note 4). This is basically the same proce-
dure as that described by Rushall (1979), except that the athlete first
receives training in progressive relaxation until he/she learns to re-
lax completely within seconds. This is thought to enhance the vivid-
ness of the imagery experienced by the athlete. Following relaxation,
imagery is used to practice specific skills.

Rolonay (Note 4) investigated the effectiveness of VMBR for in-
creasing the foul-shooting percentages of male college baskethall
players. A component analysis of VMBR training was conducted in which
it was compared to three other procedures: (1) additional training in
relaxation techniques only; (2) additional training in imagery tech-
niques only; and (3) normal training procedures which did not include
VMBR or any component thereof. Results showed that only the VMBR group
improved significantly after training. Kolonay concluded that both
relaxation and imagery exercises were necessary components of the VMBR
procedure.

Desiderato and Miller (1979) described a case report in which a
cognitive behavior modification procedure was utilized to improve the
performance of a 35-year old female amateur tennis player. The proce-

dure included both VMBR as well as self-instructional training




27
(e.g., see Meichenbaum & Turk, 1976). The percentage of competitive
deuce games won increased from an initial bascline of 21% to 45% when
self-monitoring of verbalizations was added. Following additional
training with VMBR as well, the player was winning 60% of all competi~
tive games,

A number of other articles cite case-history evidence for the ef-
fectiveness of VMBR. For example, Suinn (1980) described a skier who
was exhibiting inconsistent performance while preparing for the Olym-
pic competition. This athlete was instructed to task analyze the ski
course into a chain of skills and activities. Next he was asked to use
VMBR to ski an easy part of the course. After accomplishing this he
practiced progressively more difficult parts, until cventually he was
mentally rehearsing a successful ski run over the entire course. In
the actual Olympic competition he performed exceptionally well, moving
his team from twelfth to eighth place.

Kirschenbaum and Bale (1980) described a technique, "brain power
golf," which is purported to facilitate golf performance. Components
of this procedure include: muscle relaxation; reviewing a behavioral
checklist prior to each shot; mental rehearsal of each shot; self-
monitoring of positive behaviors throughout a game; and positive in-
structional self statements (as advocated by Meichenbaum, 1977).

Only anecdotal evidence was offered in support of this procedure.

Although these cognitive procedures appear to have potential val-
ue, more research is needed to evaluate their effectiveness. If they

are included as a component in training programs to develop athletic
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skills, it becomes the coach's responsibility both to teach athletes
how to use cognitive techniques, as well as to monitor their perfor-
mance of these skills. Rushall (1979) outlined procedures which should
be followed for the successful execution of mental rehearsal. These
include: (1) practice of mental reliearsal in the performance environ—
ment in order to identify relevant features, important cues and possible
distractors; (2) performance of the entire skill, as opposed to only
one component of it; (3) rehearsal of only successful performances;
(4) imagination of the behavior at a rate which approximates that of
the actual performance; and (5) imagination of proprioceptive and
kinesthetic cues which accompany the actual performance. Rushall
suggested that a coach can monitor an athlete's mental rehearsal skills
using the following two methods: (1) thc athlete can recite what is
being rehearsed in the presence of the coach; and/or (2) the athlete
can tape record his/her private recitation during mental rehearsal and
give this to the coach for evaluation. Once the value of mental rehear-
sal has been demonstrated empirically, research efforts may profitably
be directed at appropriate strategies for teaching athletes to employ
cognitive techniques.

Training for competition. Since successful performance during

actual competitions is the ultimate training goal for most athletes
and coaches, it is logical that training programs be structured to in-—
clude plans for coping with all identified variables which may affect
performance in the competitive situation. A number of behavioral con-

siderations in this area are described next.
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Generalization from the training to the competitive environment
will be facilitated to the extent that both situations are similar on
a number of relevant variables (Dickinson, 1977, Rushall, 1979). pos-
sible competition stressors (such as the presence of opponents or dig-
tractions from spectators) should be simulated in practice situations
(Rushall, 1979).  As mentioncd previously, oven cognitive skills
(e.g., mental rehearsal) should be practiced in an environment which
approximates the actual competitive environment.

As competition approaches, athleteg experience an increase in
both physiological and cognitive activity. The relationship between
this arcusal and performance has not beep clearly identified as yet
(Carron, 1980; Rushall, 19795 Singer, 1880). One theory, known as
the "inverted-U hypothesis', indicates that an oprimal arousal level
exists for each specific task. Thus either an excessive, or an inade-
quate, amount of arousal will be detrimental to performance., However,
other variables including type of task, complexity of task, degree of
experience of the athlete, and individual susceptibility to arousal
make this relationship less clearcut (e.g., sece Carron, 1971). More-
over, for some types of tasks (e.g., those involving movement time),
increases in arousal appear to be positively correlated with perfor-
mance improvements. Although further research is needed to assess the
effects of these variables on the arousal-performance relationship,
certain implicationg regarding coaching strategies can be drawn. That
is, the coach should train athletes to: (D) identify their optimal

arousal level for g given sport; and (2) control their arousal level
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to achieve maximum performance.  Rushall (1979) developed an arousal-
level scale containing 23 items which are descriptive of arousal. He
has suggested that, using this or similar measuring devices for feed-
back, the coach and athlete can work together to train the athlete to
control his/her own level of arousal. However, the necessary proce-
dures fof achieving such control are not well specified. More research
is clearly needed in this area.

Performance deficits may also occur when an athlete experiences
excessive anxiety or inappropriate thought patterns. Rushall (1979)
suggested that training in muscle relaxation will allow athletes to
control their level of anxiety in competitive situations.

The entire day of the actual competition should be carefully
planned (Rushall, 1979). All activities prior to the competition (as
well as potential problems and their solutions) should be specified
and rehearsed. Rushall described a wake-up procedurc for the athlete
to utilize on the day of competition, which involves the recitation
of various positive self-statements. Again, this routine must be prac-
ticed in advance and should be part of the training program. From then
until the time of the actual competition, the athlete is advised to
carefully adhere to those activities specified in his/her plan. At
this point the coach's role is to ensure that the athlete follows
his/her plan, and that any problems are being coped with in the pre-
determined manner.

Behavior during the actual competition should also be carefully

planned prior to the event. Rushall (1979) stated, "A major purpose
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behind planning a competition strategy is to develop sufficient infor-
mation and mental activities Lo consume the ime of e competition
totally. This aims to maintain task-relevant concentration throughout
the whole activicy" (p. 87). A planning strategy for the actual com-
petitive event includes: (1) segmenting the performanée (if extended)
into discrete units, each with its own goal; (2) mentally rehearsing
each segment (as discussed previously); (3) identifying specific
thoughts (both instructional and motivational) to consume the entire
duration of the competition; and (4) fdentifying potential problems
and mentally rehearsing solutions for each of these. This strategy
must be thoroughly rehearsed prior to competition. Rushall advised
that 20% of training time be spent learning the coping strategy.

No research was lound Lo evaluate the util ity of cither precom-
petition or competition strategies such as those described by Rush-
all (1979). Component analyses, which attempt to sort out the rela-
tive effectiveness of the various procedurcs, are necded.

Maintenance and/or Motivation of Athletic Skill

Once an athletic skill is being performed correctly, the goal of
the coach shifts from skill development to maintaining the skill in
its correct form and ar a given rate. No studies dealing specifically
with topographical maintenance were found in the current review of the
literature.

"Motivational" problems occur when an athleto fails to partici-
pate in a particular Sport at a frequency or rate acceptable to the

coach. A behavioral analysis of this problem would likely attribute
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its cause to an insufficient amount of reinforcement for participation
and/or the fact that participation may result in punishing consequenc-
es (Dickinson, 1977; McClements & Botterill, 1980; Rushall & Sieden-
top, 1972). TYor example, Rushall (1978b) pointed out that, for endur—
ance sports, the reinforcement~to-response ratio is very low. This is
true with many sports which require extensive training for relatively
few payoffs.

Some common punishing consequences cited by Dickinson (1977) in-
clude: (1) physical stress involved in the activity, which may be
sufficiently aversive to decrease or prevent further responding;

(2) stimuli associated with punishment for one sport may acquire con-
ditioned punishing properties such that their presence results in the
suppression of responding in other sports as welly (3) participation
may be consequated with personal social punishers (e.g., the athlete's
spouse does not approve of his/her participation); (4) failure to win
may become aversive and prevent further participation; (5) verbal pun-
ishers may be provided for inferior performance, resulting in the sup-
pression of future responding; and (6) participation in a particular
sport may be subject to punishment from society in general (e.g., there
may be social sanctions against women who play hockey or men who train
for ballet). A coaching strategy for maintaining motivation among
athletes is outlined below.

Steps for motivating athletic behavior. These guidelines have

been extrapolated from a number of sources including Dickinson (1977),

Martin and Pear (1978), Rushall (1980), and Rushall and Siedentop
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(1972). The first step is to identify specific task-relevant behav-
ilors that should be motivated, and the frequency or rate at which they
should occur. These may include nonathletic, but desirable, behaviors
(e.g., attendance at practice and attending to verbal instructioés),
as well as behaviors more directly related to the sport itself
(e.g., swimming a given number of laps).

The second step requires identification of potential reinforcers
available in the sporting environment that can be applied by the coach
to motivate athletic behavior. Suggestions and guidelines for the
identification of rewards and feedback strategies are available in the
literature (e.g., see Hall & Hall, 1980; Rushall, 1978b; Van Houten,
1980a, 1980b; Youngblood & Suinn, 1980). Some examples of potentially
reinforcing events include: praisc and/or feedback from the coach or
peers; charted performance; publicly displayed results; attendance at
social functions; attainment of individual and/or team goals; badges,
trophies, medals, ectc.; travelling to competitions in other locations;

and the introduction of novelty and variety into the practice routines.

The third step of the proposcd coaching strategy for maintaining
motivation requires that the coach deliberately plan and, where ap-
propriate, communicate to the athletres the contingencies necessary to
attain these rewards. Positive feedback should be given more fre-
quently than negative feedback (Rushall & Siedentop, 1972; Siedentop,
1876). As mentioned previously, a minimum four-to-one ratio of posi-
tive-to-negative feedback has been recommended (Martin & Pear, 1978;

Presbie & Brown, 1977; Rushall, 19805 Siedentop, 19763 Valeriote, 1981).
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Some empirical evidence supporting this recommendation exists, al-
though not in the area of sports (Madsen & Madsen, 1974; Stuart, 1971).

Goal-setting can also play an important role in this third step
of the development of motivation (McClements & Botterill, 1980; Rush-
all, 1979). " It has been found Lo increase work output as much as 504
over that achieved when no goals are set (Dimitrova, 1970). The fol- -
lowing factors should be considered when setting individual or team
goals: (1) training and competition goals should have a relatively
high probability of success (Rushall, 1979); (2) although they must be
achievable, the goals should be difficult enough that their attainment
is positively reinforcing to the athlete (McClements & Botterill, 1980);
(3) public disclosure of goals is recommended, as it often results 1in
superior performance (Rushall,l979); and (4) the identification of
multiple goals for any one performance is extremely beneficial, since
it decreases the probability of "total failuroe" (e.g., an athlete may
lose the race but improve on his/her own hest time).

A fourth step for developing motivation is to gradually increase
the amount of work oulput required to achicve g specific reinforcer
(Rushall, 1970, 1980) .  Although skill acquisition occurs more rapidly
under a schedule of continuous reinforcement, once the skill has been
learned to some criterion the reinforcement schedule can gradually be
made more intermittent. This will result in a persistent rate of re-
sponding (Martin & Pear, 1978; Rushall & Siedentop, 1972).

Rushall and Siedentop (1972) also suggested that athletic skills

can be maintained by making the presentation of discriminative stimuli
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which control the behavior more intermittent. For example, if the
sight of the coach is a discriminative stimulus in the presence of
which an athlete performs (or increases the performance rate of) a
specific skill, the coach could observe the athlete on a random basis
to maintain the execution of this skill ar a desirable rate.

Finally, the behavior of the athlete should eventually be con-
trolled to a large extent by consequences other than those provided by
the coach. Rushall (1980) suggested that peers can be trained to pro-
vide feedback and reinforcement for each other. Also, athletes can be
trained to evaluate and provide reinforcing consequences for their own
behavior. For example, Rushall (1975) described a device which was
used to maintain both rate and consistency of lap swimming by competi-
tive swimmers. This device was a "program board" which specified the
number of laps for each particular stroke that should be performed by
each swimmer. As the athlete completed each component of these in-
structions he/she would place a checkmark in the appropriate column,
look at the next requirement, and continue to perform the specified
behavior. All of this could be accomplished without verbal instruc—
tions from the coach. Self-recording is often reinforcing in itself
(e.g., see Glynn, 1970) and may maintain the behavior at an adequate
level without additional incentives. Self-monitoring devices similar
to the one described for swimming by Rushall (1975) could be designed
for other sports as well.

Behavioral research on the motivation of athletic behavior.

A number of research studies have investigated the effectiveness of
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different behavioral procedures to motivate n variety of athletic be-
haviors. Allen and Twara (1980) used a Premack group contingency to
increase participation in physical fitness exercises by retarded adults,
A baseline phase established that the average percent participation in
games requiring comparable physical activity (Lo the exercise routines)
was very high (97.5%) compared to participation in e¢Xercises (43.1%).
However, when participation in games was made contingent on completion
of exercises, exercise participation increased dramatically (84.3%2).
This study provides a good example of the use of readily available
reinforcing events to motivate exercise behavior, by making them con-
tingent on the desired behavior. A second implication is that it may
be possible to make some physical exercise routines more inherently
reinforcing, by incorporating hoem fnto game situations.

Some research has attempted to assess the relative effectiveness
of various reinforcers used rto maintain or increase athletic behavior.
Rushall and Pettinger (1969) contrasted the effectsg of candy, money,
coach's attention and an achievement board (control condition) as
consequences for swimming laps in a ser order and time period, for
subjects in an age-group swimming club, Candy and money were found
to generate more work output than the other two conditions, especially
for younger swimmers. Swimmers who were 13 years old and over reacted
more favorably to the coach's attention than to material rewards.

This study indicates the importance of establishing the reinforcement
value of a particular object or event for a specific individual.

Token reinforcement systems have not heen extensively used 1in the




37

area of sports and pPhysical educarion. llowever, a few studies attest
to their potential effectiveness.  For example, Brock, Brock and Willis
(1972) reported performance increases by two 15-year-old male pole
vaulters, when they were contingently awarded points which could be
exchanged for edibles. Also, tokens in the form of "Olympic rings"
which could be exchanged for edibles were given to seven girls on a
basketball team contingent on specific target behaviors during game
situations (Jones, Note 5) . Results showed that the number of points
scored during token games was approximately double the number scored
during games in which tokens were not awarded.

McKenzie and Rushall (1974) found that public marking of attend-
ance of swimming team members (aged 9 to 16 years) was ceffective in
reducing absenteeism, tardiness and early departures, The use of pro-
gram boards (which were described previously) has also been demonstrat-
ed to be effective at increasing the number of laps swum during prac-
tice sessions (Bell & Patterson, 1978; McKenzie & Rushall, 1974).
Heward (1978) used small amounts of monetary incentives, as well as
public posting of each plaver's performance, in an attempt to increase
the "efficiency average' of each player on a "barnstorming" baseball
team. Although results suggested that thig technique might be useful,
due to confounding variables, strong conclusions cannot be drawn from
this study.

Behavioral contracting procedures have been demonstrated to be
effective at increasing and maintaining exercise behaviors. Kau and

Fischer (1974) described a case.report in which an adult woman
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successfully developed and maintained a Jjogging program through the
use of a weekly contract in which prespecified reinforcers were ad-
ministered by her husband. After 10 weeks the contracting procedure
was eliminated since, at that point, the woman felt that her jogging
behavior would he maintained without it.

Similar results were obtained by Keefe and Blumenthal (1980) in
a study which utilized both stimulus control and "self-reinforcement"
procedures to increase the exercise behavior of three middle-aged men.
These men selected 10 reinforcers which they could earn over the course
of one year by reaching their exercise goals. A two-year follow-up
revealed that all three had continued to ecxercise at a high level,
were in excellent physical condition, and were no longer programming
extrinsic reinforcers for exercising.

Epstein, Wing, Thompson and Griffin (1980) compared the use of
various types of contracts, a lottery procedure, and a no-treatment
control group to evaluate their relative effectiveness at increasing
participation in physical education classes by female university stu-
dents. Both the contracting procedures and the lottery system pro-
duced significant increases in attendance, relative to the control
group. Corresponding changes in physical fitness were correlated with
the amount of exercise required under each condition. It is inter-
esting to note that contracting was equally effective for high, as
well as for low, exercise requirements.

Considering the studies which demonstrate thar behavioral con-

tracting has been effective in increasing and maintaining athletic
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behaviors, it could probably enhance many coaching programs. That is,
the coach could recommend that individual athletes develop their own
contracts for target behaviors, with or without involvement by the
coach. 'Contracting may be especially applicable for facilitating ad-
herence to a training program during its initial stages, until other
sources of reinforcement become sufficient to maintain the desired
behaviors,

Changing the Behavior of the Coach

The preceding literature review clearly indicates that behavior
modification procedures have much to offer coaches for developing and
maintaining beha&ior of athletes. A behavioral analysis of coaching
suggests that those same procedurcs are also relevant fo modifying the
behavior of coaches since, as emphasized by Dickinson (1977), the
coach is also a behaving organism. Tt is appropriate to ask a number
of questions about the behavior of those coaches who attempt to imple-
ment behavioral coaching strategies, such as, Should a coach:

(1) encourage athletes to set personal goals? (2) dispense more re-
wards than reprimands to players during practices? (3) correct errors
in a way that is nonthreatening and not embarrassing to athletes?
and/or (4) take the time to praisc small improvements (even though
overall performance may still neced a lot of improvement)? A behavior-
al analysis suggests that coaches will perform these and other appro-
priate behaviors if they also receive frequent positive feedback for
effectiye coaching behaviors, and corrective fcedback for ineffective

coaching behaviors.
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Procedures for assessing and analyzing a variety of coaching be-
haviors in naturalistic settings have been developed, such as the €08
(Rushall, 1977b) and the CBAS (Smith et al., 1977), which were dig-
cussed previously. Both involve direct observation of the coach's
behavior, which is classified into various categories (e.g., feedback
and rewarding; correcting and prohibiting; dirceting, explaining and
informing; etc.). Such assessments could provide valuable feedback to
the coach regarding his/her coaching style. If a coach wished to
change certain coaching behaviors, periodic assessments using these or
similar observational strategies would indicate the degree to which'
the coach was achieving his/her goals.

Behavioral checklists have also proven to be effective devices
for maintaining a variety of behaviors at desirable levels (Yen & Mc-
Intyre, 1976), and these have been recommended for use by coaches ag
well (Rushall & Smith, 1979). For each of the three areas of coaching
responsibility, comprehensive checklists could be developed identifying
critical coaching behaviors in each area. These could be used by the
coach and/or a trained observer to evaluate the coach's performance
in each area. The frequency with which specific assessments would be
conducted would vary, depending on the importance of the behaviors in-
volved, as well as the relative frequency with which they should be
emitted. Rushall and Smith (1979) described a self-recording proce-
dure used by the coach of a swim team which was effective in increas—
ing the rate with which he delivered reward and feedback to members

of the team. Although this example involved a simple manipulation
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(relative to the comprehensive checklists which would be required to
cover all the important job functions of a coach) it supports the sug-
gestion that such techniques may be effective in increasing the rate
of desirable coaching behaviors. Further research is necessary to
determine if the use of these techniques alone will be sufficient.
Summary

Although behavioral procedures have been demonstrated to be ef-
fective in a wide variety of applied areas, it is only within the last
decade that the behavioral approach has begun to influence the area of
sports and physical education. This approach emphasizes the role of
environmental factors on both athletic and coaching behavior. Although
the existing research supports the contention that behavioral tech-
niques are highly applicable to the coaching ol competitive sports
(e.g., see Allison & Ayllon, 1930; Komaki & Barnett, 1977), extensive
research remains to be conducted in all of the areas reviewed above.

Purpose of this Rescarch

Statement of the Problem

One area of amateur sports which has experienced considerable
growth over the last few decades is the area of age-group swimming
(McPherson, Marteniuk, Tibhanyi, Rushall & Clark, 1980; Burke & Straub,
Note 6). Burke and Straub (Note 6) reported that there were nearly
one million boys and girls participating in age~group programs in the
Unitéd States. Thus the area of dge—-group swimming is a prime candi-

date for the application of behavioral techniques. The purpose of this

research was to investigate a behavioral coaching procedure to reduce
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swimming stroke errors with beginning age-group swimmers.

Rushall (1970) reported a case study in which visual feedback was
used to modify the butterfly stroke of an advanced swimmer. However,
it is likely that less advanced swimmers would require more extensive
prompting regarding the target behaviors prior to receiving feedback
on their performance. Although Allison and Ayllon (1980) demonstrated
the effectiveness of a behavioral coaching procedure for decreasing
errors with beginning athletes in three sports (foothball, gymnastics
and tennis), no comparable studics have been reported for the sport of
swimming.

When attempting to implement a behavioral error correction pro-
cedure for swimming strokes in a swimming environment, a number of
factors must be taken into consideration. Firstly, although improve-
ment was marked under the behavioral coaching procedures utilized by
Allison and Ayllon (1980), many athletes exhibited poor performance
when the standard coaching procedure was reimplemented. 1In addition,
since the coach could only implement this procedure with one athlete
at a time, the other athletes were probably instructed to practice on
their own in the interim. Thus, although an athlete may have per-
formed well in the presence of the coach, it is likely that he/she ex-
hibited immediate performance decrements when the coach moved on to
another athlete (i.e., when the behavioral coaching procedure was no
longer in effect). It is desirable that the performance improvement
be assessed under normal practice conditions, as well as when the

coach is working specifically with one athlete. Tf the desired
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behavior does not generalize to the "natural environment' (i.e., to
regular practice conditions) both during and after training, specific
maintenance procedures should be implemented as a component of the
behavioral coaching procedure.

A second factor to consider is the coach-swimmer ratio. During
any given practice session a coach could be responsible for as many
as 25 swimmers, all of whom may be swimming simultaneously, with be-
tween 6 and 10 swimmers per lane. Thus any procedure must be such
that it does not disrupt other swimmers. In addition, it should not
be time-consuming, require additional persomel or equipment, and it
should be relatively easy for the coach to apply. Such practical
considerations will increase the probability that a coach will actual-
ly implement the procedure.

Thirdly, the Allison and Ayllon coaching procedure required that
subjects "freeze' when an error was committed. Obviously such a
procedure is unworkable in a swimming situation.

Considering these factors, a behavioral error correction package
designed to decrease errors in swimming strokes was developed. Azrin
(1977) has outlined a strategy for applied research which involves:
(1) identification of behavioral procedures which have existing em-
pirical support as to their individual effectiveness; and (2) combina-
tion of as many of these as ig practical and appear necessary to pro-
duce the most effective freatment strategy for the problem behavior
targeted. In accordance with these guidelines, the present package

was composed of a number of behavioral components whose efficacy has
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been demonstrated in other arcas. The rationale for each component

will be described briefly below.

Rationale for the Components of the Behavioral Error Correction Package

Instgggfjiﬁyi. When the presentation of instructions (e.g., spo-
ken or printed words) precede a response that is Occasionally rein-
forced, they become discriminative stimuli for that behavior (Martin
& Pear, 1978). Instructions have been shown to be more effective when
they are supplemented with the opportunity to practice the target be-
havior (e.g., see Kazdin, 1980). This error correction procedure
used instructions in the form of explicir statements from the coach
regarding incorrect and desired behaviors, as well as verbal feedback
on the swimmer's performance in the training situation. Written in-
structions, in the form of a "correct behavior chart," were also
utilized.

Modeligg; Modeling is a procedure in which one individual (the
model) engages in a specified behavior in the bresence of the client,
to increase the probability that he/she will imitate that behavior
(e.g., see Bandura, 1977; Martin & Pear, 1978; Rosenthal & Bandura,
1978). The combination of instructions and modeling is likely to
produce better results than the use of modeling alone (e.g., see Mar-
tin & Pear, 1978). Therefore, the coach modeled both correct and in-
correct behaviors for the swimmer, with accompanying instructions.
The swimmer was then asked to imitate both behaviors.

Self—inﬁpruction. O'Leary and Dubey (1979) define self-instryc-

tion as "verbal statements to onesclf which prompt, direct, or
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maintain behavior" (p. 450). Like instructions, they may serve as
discriminative stimuli which increase the probability of the occur-
rence of the target behavior. Tor example, Meichenbaum and Goodman
(1969) found that covert self-instructions facilitated the develop-
mental control of a motor behavior (i.e., Cinger tapping) for first-—
grade children, although for younger children (i.e., kindergarten age),
the self-instruction was more effective if it was overt. In this ex-
periment, brief verbal prompts which cued correct behavior were iden-—
tified for each swimmer. He/she was first trained to repeat them
overtly, and then instructed to repeat them covertly on each stroke
while practicing.

Reinforcement and/or feedback.  Feedback s an inherent component

of any programmed reinforcement system, since reinforcement is pre-
sented contingent on correct responding. Social approval is a power-—
ful reinforcer for most children, and one that is readily available
in the swimming environment. Therefore, this was given by the coach
following correct performance. In addition, the systematic use of
informative verbal fecdback regarding speciflic errors can facilitate
response acquisition (e.g., see Allison & Ayllon, 1980; Dickinson,
1977; Fueyo et al., 1975). Consequently, this was provided at the end
of each lap during training. For the same reason, feedback given dur-
ing the maintenance phase was also response-specific. Finally, a pro-
cedure for administering immediate feedback for incorrect performance
was incorporated into the training package. That is, feedback was ad-
ministered before the occurrence of the next response (or stroke), as

recommended by Sage (1971).
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Method

Subjects

Subjects (Ss) were three female and two male swimmers, ranging
from 7 to 12 years of age, who were members of the Manitoba Marlin
Swim Club. More detailed S characteristics are given in Table 1.
With the exception of S1, all had been swimming competitively for at
least one year. All five Ss had been identified by their primary
coach as exhibiting persistent errors in two or more swimming strokes.
Settiﬁg

Swimming practices were held during five morning and five after-
noon sessions each week, with sessions ranging in length from 1 to 2%&
hours. TIndividual swimmers could participate in 3, 6 or 10 of these
practices per week. Of the scven coaches, between two and four were
present at any given practice, depending on the number of swimmers who
usually attended that particular practice, which generally ranged be-
tween 20 and 40. Practices were located in the swimming facilities of
the Physical Education building at the University of Manitoba. The
swimming pool was divided by a bulkhead into two sections: (1) a
large (15.2 m X 25 m) shallow sectiony and (2) a smaller (15.2 m X
11.6 m) diving pool. Typically the more advanced swimmers utilized
the large pool, with the smaller one being reserved for the newest
swimmers.
Personnel

Behavioral observations were taken by a psychology professor, 12

university students, and the author. All obscrvers, excepting the
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Table 1

Subject Characteristics

Years of
Subject Sex Age Competitive Swimming
S1 female 10 se
S2 male 7 2nd
S3 female 9 2nd
S4 male 9 2nd

S5 female 12 2nd
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professor and the author, had had some formal swimming experience.
For example, five had swum competitively in age-group competitions,
two had previous coaching expericence, and all had achieved at least
the intermediate level of the Red Cross swimming classes. The 12
students were enrolled in an undergraduate course in Behavior Modifi-
cation, and had chosen this option to fulfill a practicum requirement
for that course. Their training was conducted in two phases. TFirst-
ly, they attended an orientation session during which data collection
procedures were explained. In addition, they reviewed the correct
form for three competitive swimming strokes (backstroke, breast
stroke and freestyle), and watched a 10~minute film (Counsilman,

Note 7) in which Olympic swimmers demonstrated cach stroke. Second—
ly, cach student spent at least (wo Sessions at the pool observing
nonexperimental swimmers and recovding errors, along with the author
or another previously trained observer. These practice sessions
continued until a minimum interobserver reliability (IOK) level of
80% was obtained for at least three consecutive trials on each stroke.
IOR calculation procedures are described later. Since students were
trained sequentially in four separate groups, those groups trained
first assisted with the training of later groups.

The behavioral error correction procedure was implemented pri-
marily by one of the coaches who had been coaching with the Marlin
team for six years, and who generally worked with first- and second-
year swimmers. During an initial meeting with the author, the ration-

ale for the error correction was explained and the coach agreed to
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implement it himself. However, since at times it was necessary for
the coach to be absent or occupiced with advanced swimmers, two Ss
were trained on one stroke by one of the (female) university students
(who was also a part-time swimming instructor), and one S was partial-
ly trained by the (male) psychology professor. The word "trainer"
will therefore refer to the individuals who implemented the behavior-
al package. The specific trainer(s) for each S are identified in
Table 2. Different trainers were used primarily in an attempt to re-
duce disruptions to the learning process, which may have resulted from
lengthy time periods between sessions, due to the coach's absences.
However; this procedural variation also permitted a systematic repli-
cation of the error correction strategy when implemented by various
individuals who differed on variables such as age, sex and degree of
coaching experience. All trainers practiced the error correction
procedure prior to the commencement of their involvement in the re-
search using nonexperimental swimmers. Practice continued until both
the trainer and the author were satisfied with the consistency of ap-
plication of the procedures.

Identification of Target Behaviors

Serious swimming stroke errors were selected as the target behav-
iors to be decreased for this experiment. These were identified in
the following way: (1) a list of possible errors was compiled for
each stroke, based on popular swimming instruction books (e.g., Bland,
1979; Counsilman, 1977)5 (2) these lists were distributed to four Mar-

lin coaches, who independently rank-ordered the errors according to
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Table 2
Descriptions of Target Behaviors Identified for each Subject,

and Individuals who Conducted Training Sessions

Error
. a . .
Subject Stroke Number Description of Error Trainer
S1 A B2 Inappropriate arm recovery: coach
(freestyle) Low elbow and straight arm,
B with arm swinging wide on both
left and right arm recoveries.
S1 B B1 Incorrect pull: university
(backstroke) Straight arm pull through student
water exhibited on both arms.
S2 A A3 Short stroke: coach
(freestyle) Arms did not reach full extent
before entering water, or push
back past hips in water,
52 B AT Poor glide: -
(breast stroke) S did not streteh body out com-
pletely during glide.
S3 A B4 Cross over hand entry: university
(freestyle) When hands enter water, they student
cross well over midline of
S's body.,
Al Low head: university
Head extremely low in water, student
such that entire face is
completely submerged.
S3 B Bl Incorrect pull: -
(backstroke) Straight arm pull through
water exhibited on both arms.
S4 A B4 Cross over hand entry; coach

(freestyle) When hands enter water, they
cross well over midline. of

S's body.
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Table 2 (cont'd)

Error
; a . .
Subject Stroke Number Description of Error Trainer
S4 B Cc2 Lateral arm recovery; coach +
(backstroke) During arm recovery, both professor
arms swing to side (rather
than straight up and back,
brushing S's ear).
S5 A B2 Inappropriate arm recovery; -
(freestyle) Low elbow and straight arm, with
arm swinging wide on both right
and left arm recoveries.
S5 B A2 Shoulders too flat: -
(backstroke) S's body remained flat during

each arm recovery (rather than
rolling 450 to side).

aSce Appendix A.
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their relative importance in detracting from swimming speed;

(3) based on this feedback f{rom the coaches the lists were further
refined by deleting those errors on which there was marked disagree-
ment among the coaches, as well as those which all coaches agreed to
be relatively unimportant. The refined error lists, as they appeared
on sample data sheets, are shown in Appendix A.

Not all of these errors were exhibited by all Ss. In addition,
the specific errors exhibited differed from S to 5. To identify prob~
lematic behaviors of potential S5s, eight swimmers were initially ob-
served for instances of all identified errors. Based on both these
observations and consultations with the coach, one or two of the most
scrious errors were identificd for cach S on (wo or more strokes.
Since it appeared that relatively more practice time was spent on
freestyle than on any one of the other three strokes, freestyle was
selected as the first target stroke, and is hereafter referred to as
"Stroke A." This was done to facilitate data collection. A decision
not to collect data on the butterfly stroke was also made, because
the coach thought many of the observed errors were due to insufficient
muscular strength and/or poor conditioning of these young swimmers.
Eventually five Ss were identified who exhibited at least one serious
error on Stroke A, as well as on either the backstroke or breast
stroke. This second target stroke is hereafter referred to as
"Stroke B." The specific target behaviors or errors, identified for
each S on both strokes, are shown in Table 2.

Most observations during bascline, training and follow-up were
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taken only on these selected behaviors. However, intermittent probe
observations on all identified potential errors of target strokes
(see Appendix A) were also conducted during baseline and after train-
ing, to assess the stability of the Ss' performances of these behav-
iors as well,

Behavioral Observation and Recording Procedures

Each S was observed from either the side or rhe front, depending
on which location best facilitated observation of the specific target
behavior being recorded (see Appendix A). When recording from the side,
the observer walked along the pool deck beside the S for ar least part of
the observational distance. For frontal observations he/she stood on the
bulkhead directly over the lane in which the S was swimming.,

A "stroke" was defined as both right and left arm recoveries for
freestyle and backstroke, or one complete pull with both arms for the
breast stroke. Each trial consisted of 10 consecutive strokes. The
observer counted the number of errors on the target behavior that
were made during 10 strokes and recorded this number immediately fol-
lowing each trial (see the data sheets in Appendix A). If a targeted
error was made on any part of the stroke (e.g., on the left arm re—
covery but not on that of the right), the whole stroke was recorded
as an error. However, an error was not recorded if it was committed
for any of the following reasons: (1) if the S bumped into another
swimmer; (2) if the S touched or bumped into the side of the pool;
and (3) if the coach interacted with the § either verbally, gesturally

and/or physically (e.g., touched the S to signal him/her to stop for
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instructions). An error was counted if swimming wasg disrupted be-~
cause the S turned his/her head and/or body to look at the observer.
Reliability

IOR checks on the error data collection were conducted by having
a second individual who, independently and simultaneously with the
primary observer, observed and recorded errors made by the same S.
The percent TOR wag calculated by dividing the total number of agree-
ments that an error did or did not occur, by the total number of agree-
ments plus disagreements, and multiplying this result by 100.

Procedural reliability measures were also taken on the trainer’'s
behavior during each training session. As shown in Appendix B, a
checklist was constructed to prompt (he trainer when carrying out the
procedures. TIn addition, an obscrver Was present at o all training
sessions who, using the same checklise, indopendently recorded wheth-
er the trainer actually engaged in each specified behavior. The to-
tal number of possible trainer behaviors could vary among sessions,
depending on factors such as the number of errors committed by a
Particular S during a training session. A percent compliance score
was calculated from the observer's data by dividing the toral number
of correct trainer behaviors emitted, by the total number possible
for that session, and multiplying this result by 100.

Behavioral Error Correction Procedure

The behavioral error correction procedure consisted of two dig-
tinct phases: (1) a training phase, in which sessions were conducted

in the small (training) pool; and (2) a maintenance phase, in which
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specific interventions occurred under normal practice conditions in
the large (practice) pool. Thesce phases are outlined in Table 3, and
are described in detail below.

Training. The training phase of the error correction procedure
included the following hehavioral components.

1. Preliminary description of correct performance.  Checklists

containing diagrams and instructions for correct behaviors on each

stroke were constructed on 46 cm by 58 cm waterproofed boards and

placed against the wall near the small pool during practices. Smaller
samples of these checklists are shown in Appendix C. During a swim~
ming practice the trainer would take the selected S over to the board
which illustrated the target stroke. Then, with reference to the dia-
grams and instructions, he/she described one or mere correct behav-
iors which the S was currently emitting, and gave social approval for
these.

2. Intervention for incorrect performance. The trainer then iden-

tified the target behavior to be worked on during that training ses-

sion, and continued through the following procedure with the S. First-
ly, the trainer provided explicit instructions as to how the target
behavior should be performed. sccondly, he/she modeled both the incorrect
behavior exhibited by the S5, as well as the desired behavior. He/she

also provided concise verbal self-prompts for the correct behavior

(e.g., "hands in front"), and repeated these while modeling the behav-
ior. Thirdly, the S was asked to imitate both the incorrect and then

the correct form of the behavior. The trainer then questioned
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Table 3

Summary of the Behavioral Error Correction Package

Training (in small pool)
A, OQut-of-pool

1.

8.

Describe 2 or 3 correct components of S's stroke and give
social approval for these.

Identify target components, and describe correct performance.
Model the incorrect way that $ was doing the target compon-
ent, and then model the correct behavior, using appropriate
self-prompts,

Ask S to imitate incorrect and correct behaviors, while
repeating the self-prompts.

Ask S if he/she can feel the difference between incorrect

and correct behaviors.

Have S practice correct behavior several times while
repeating the self-prompts.

Instruct S to swim 6 laps in the small pool, while attempt-
ing to perform target behavior correctly, and while repeating
the self-prompts to him/herself.

Explain consequences of correct and incorrect performance.

B. While S is swimming the six laps.

1.

2,

3.

Provide positive verbal feedback immediately following each
correctly swum lap.

Tap S on shoulder for each occurrence of an error on the
target behavior.

If 3 consecutive errors occur, stop S at end of lap and give
corrective feedback,

C. After S has completed six laps.

1,

2,

Ao oML
1.
2.
B. M2
1.

Provide social approval and feedback regarding his/her
performance.

Provide a final verbal prompt to S to practice the correct
behavior and use the self-prompts during regular practice.

Maintenance (two phases, in practice pool)

(three practice sessions)

Give prompt to perform target behavior correctly before
practice,

Provide at least two instances of feedback/reinforcement
to S for correctly practicing target stroke.

(three practice sessions)

Give prompt to perform target behavior correctly.
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him/her, "Can you feel the difference?" A negative reply resulted in
additional instructions and modeling. However, if the § replied
"ves," he/she was requested to imitate the correct form of the behav-
ior several times while repeating the self-prompt, until the trainer
was satisfied that he/she was exhibiting correct performance.

3. Executing the stroke. The trainer then instructed the § to

get into an outside lane of the small pool and to swim the stroke cor-
rectly for two trial lengths. These enabled the trainer to observe
the S in action and ensure that he/she had covered all relevant fea-
tures of the target behavior. Further prompts could be given follow-
ing these two laps if the trainer considerecd these necessary. Next
the S was instructed Lo swim six consceutive laps (i.e., a toral dis—
tance of 91.2 m), while covertly repeating the self-prompt for the
correct behavior once per stroke. The S was also informed as to the
consequences of both incorrect and correct performance on the target

behavior, as described next.

4. Consequences of incorrect performance. The trainer walked along-~

side the S on the bulkhead as he/she swam the six lengths. Each time an

error on the target behavior occurred, he/she immediately tapped the S

once on the shoulder with the padded end of a 1.3 m stick. If three errors

occurred during one lap, the S was stopped at the end and given fur-
ther instructional feedback before continuing with the next lap.
Additional out-of-pool modeling and instructions could also be given
at the trainer's discretion. If the S failed to perform the required

six laps in 15 minutes, training was terminated for that session and
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the S was asked to rejoin the other swimmers.

5. Consequences of correct performance. “Correct performance"

was defined as less than two errors on the target behavior per lap.
Correct completion of each individual lap, and of the entire six laps,

was consequated in the following manner.

a. Individual laps. When the S touched the end of the pool,

the trainer shouted, "Good!" (or made a similar positive comment)
following each correctly swum lap. The S had previously been re-
quested not to do tumble turns during these six laps in order to
hear verbal feedback from the trainer.

b. Upon completion of six laps. The trainer provided verbal

approval and feedback regarding the S's porformance such as,
"That's great! You're really getting that arm right--I only had
to stop vou twice. Super!" The coach also prompted the S to
continue to practice the correct form of the behavior, as well as
to repeat the self-prompt to himself/herself, during regular

practice sessions.

Training was terminated for each S afrer his/her error rate on
the target behavior had decreased to an average of 20% or less over
three consecutive training sessions.

Maintenance. During the training phase, data on the target be-
havior were also recorded while the S swam in the practice pool, to
see if any generalization had occurred. However, no extra feedback
Or prompts were given outside of training sessions. After training

criterion was met, specific maintenance procedures were also



implemented in the practice pool, as described next.

1. Maintenance phase 1 (M1). This phase lasted for the next

three practice sessions after the S had reached training criterion,
and was comprised of two components.

a. Initial prompt. At the start of cach scssion the trainer

would give a brief prompt to the § to correctly perform the newly
trained behavior during that practice scssion. This prompt could
consist of instructions and modeling such as:

Remember what we were working on before? That's

right--the way you lift your arms in freestyle.

What were you doing wrong? What should you do?

Right! And what do you say to yourself each stroke?

That's right--"1ift." Now, I want you to remember

to lift those elbows during practice in the big pool

too--0K? Good stuff!
Typically the prompts were much bricfer, such as, "(s's name),

remember to watch those elbows-—0K? "

b. Feedback. At least two instances of feedback regarding per-
formance on the target behavior were also given by the trainer
while the S was swimming -that stroke during regular practice.
Feedback could consist of a brief positive comment if performance
was good (e.g., "Nice high clbows—-keep it up!"), or more specific
feedback if errors were occurring (e.g., "That's much better.

Most of the time you're lifting your elbows really nicely. But
every now and then one of them swings wide. Remember, lift--not

swing!").

2. Maintenance phase 2 (M2). For the three sessions following M1,

only the initial prompt (as described above) was deliberately programmed.
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During both maintenance phases the coach or trainer was cued by
the author to administer the procedures.  This ensured that the ini-
tial prompt and feedback procedures were implemented, and was done at
the coach's request since he stated that he might forget to carry out
the procedures. At no time throughout the entire experiment (includ-
ing baseline) was the coach discouraged from providing feedback or
prompts to any of the Ss. Thus the maintenance phases ensured that a

minimum number of coach-$S interactions pertaining to the target behav-—

iors occurred. However, the coach was encouraged to interact "normal-
ly" with the Ss throughout the experiment.

Follow-up. During the follow=up phase the coach was no longer
cued by the author to provide prompts or feedback to the Ss, and the
other two trainers no longer interacted with Lheir particular Ss.

However, as stated above, the coach was not discouraged from inter-
acting with any S. 1In fact, it was hoped that the maintenance proce-
dures would increase the probability that the coach's behavior of giv-
ing response-contingent feedback on an intermittent basis would con-
tinue.

Remedial prompting. If error rates did not remain low during

follow-up, a brief remedial prompting session by the practice pool

was given. The S was asked to stand beside the pool while the train-
er quickly described and modeled both incorrect as well as the correct
behavior. The S then imitated the correct behavior several times while
repeating the self-prompts, hefore eturning to the large pool with a

final prompt to "swim that way all the time."
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Experimental Design

The basic research design was a multiple baseline across Ss design,
with a reversal (i.e,, follow-up) component (for a description of this
design, see Kazdin, 1980; Martin & Pear, 1978). That is, baseline data
were collected during regular practice sessions on both target behaviors
of Strokes A and B for all five Ss. After the behavior of all Ss had
stabilized, training on Stroke A was implemented for S1. Baseline da-
ta continued to be collected for Ss 2-5 during this time. In addition,
data were recorded for §1 during both training sessions and regular
practices to assess for generalization of the newly trained behavior.
Once training criterion was reached with S1, her training sessions were
discontinued and the first maintenance phase was begun. At this point,
training sessions commenced wilh S7 [or Stroke AL This procedure was
continued until Ss 1-4 had sequentially experienced the training,
maintenance and follow-up phases with regards to Stroke A. 85 served
as a control S and did not receive training on either stroke.

In addition, a multiple baseline across behaviors (i.e., Strokes
A and B) design was conducted with S1 and S4. That is, after each had
received training on Stroke A, the error correction procedure was also
applied to Stroke B. For Ss 2 and 3, Stroke B served only as a control
behavior to assess whether generalization of procedural effects to dif-
ferent strokes occurred.

With a multiple baseline design, the influence of the independent
variable (e.g., the error correction procedure) 1is demonstrated if

a change in the dependent variable (e.g., a reduction in error rate)

Dy
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occurs for each § and/or target behavior shortly following the intro-
duction of the independent variable, and nol before. Significant
results are judged in terms of the size and imnediacy of effect, num-
ber of successful replications, and number of overlapping data points
in adjacent experimental phases (Martin & Pear, 1978).

Social Validation

Not only must behavioral procedures be demonstrably effective in
producing behavior change, but they should also exhibit social valid-
ity along several dimensions (Kazdin, 1977; Wolf, 1978). Firstly, the
target behaviors selected should be ones that relevant individuals
consider to be important. This aspect of social validity was at-
tained by asking the coaches (o tdentify the tarpet behaviors.  Sce-
ondly, the program should producc large enough behavior changes to be
regarded as significant by all relevant individuals. Finally, t%e
procedures used should be acceptable to all concerned individuals.
These second and third aspects of social validity were evaluated in
the following manner.

At the termination of the research the coach was asked to com—
plete a questionnaire to determine the degree to which he considered
the error correction package to be effective, useful, easy to imple-
ment, and so on. A copy of this questionnaire is shown in Appendix D.
In addition, each of the four Ss who experienced the error correction
package was interviewed to evaluate the degree to which he/she liked
this training procedure and/or thought it was useful. The questions

asked them are also shown in Appendix D, All intervicws with the Ss were
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conducted following the research by one of the Marlin coaches who did
not work with these Ss, and who was relatively naive regarding the ex-
perimental procedures. "Relatively" means that, although the proce-
dures were never explained to her, she may have seen parts of training
sessions while she was coaching her own swimmers. lHowever, she was
asked to conduct the intervicws because: (1) the Ss were familiar
with her and hopefully would be  less inhibited than if questioned by
a stranger; and (2) of all the coaches, she had the least contact with

the experimental procedures.

Descriptive Data on Coach-Subject Interactions

Baseline data collection on swimming stroke errors occurred under
normal practice conditions. During these practices the Ss swam in a
lane with other children, under the supervision of the coach who
provided instructions and feedback to various swimmers. Al-
though under baseline conditions the coach did not single out or give
special attention to the experimental Ss, they did receive feedback
and instructions that were characteristically provided during a prac-
tice session. Since the behavioral error correction package was eval-
uated by comparing Ss' performances throughout its implementation to
their baseline performances, this cssentially provided a comparison
of the behavioral package to the coach's existing supervisory style.

Azrin (1977), in his description of a strategy for applied re-
search, argued that such experimental evaluations should make every
effort to specify, in detail, the relevant characteristics of the base~

line. 1In this experiment, the most pertinent baseline characteristic
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was the regular interaction between Ss and their coach. Therefore,
with the permission of the coach who participated in this study, ob-
servers recorded data on the frequency and types of his interactions
with each of the five Ss. If any of the other coaches interacted wirth
an experimental S, that interaction was also recorded.

Observations were taken for one hour during cach of 10 morning
Practice sessions throughout Weeks 9 to 13 of this experiment. Dur-
ing this time the experimental conditions across Ss varied from base-~
line to follow-up. The Observer sat at the end of the practice pool
and recorded any verbal interactions between the coach and any desig-
nated S, as well as the time each occurred. Tn addition, all com-
ments were placed into one of the following categories.,

L. Positive fuudhuv@.

a. General. These consisted of positive remarks such as:
"good"; "you're working hard"; "nice try"; and so on, that did
not specifically identify a feature of the S's stroke.

b. Specific. These consisted of positive remarks which idep—
tified a specific component of a stroke which merited approval.
Examples include: "good kick": "vour arms are much better';
"nice long stroke"”; and so on.

2. Negative feedback.

a. General. These consisted of negative remarks of a general
nature such as: '"OK, (S's name), quit goofing off'"; "don't just
stand there"; "next time I see you stopping, it's up in the

stands™; and so on.




65

b. Specific. These consisted of comments which identified a
specific component of a stroke which was being performed incor-
rectly. Examples include: "longer strokes, (S's name)"';

"(S's name), your head is too low--get it up there'; "What kind

of a kick is that? This is butterfly--not breast stroke!"

3. Other. This category consisted of any other types of inter-
actions (e.g., general instructions to swim laps), which did not fall
into the above four categories.

IOR checks were conducted on 30% of all observational sessions by
having a second observer independently and simultaneously record and
evaluate coach-$S interactions. Reliability assessments were conducted
for both the content and the type of interaction.

An agrecment on the content of the interaction was defined as two
recorded comments which were: (1) "similar" in wording and meaning
(e.g., "Let's go, folks!" and "Let's go!'" were considered similar in
content); (2) recorded as being spoken by, and directed to the same
individuals; and (3) recorded as ocecurring within a one-minute inter-
val of each other. 1If disagreement occurred on any of these compo-
nents, that total comment was defined as a disagreement.

Reliability checks on the type of interaction (i.e., positive,
negative, etc.) were calculated only for those comments on which agree-
ment was reached regarding the content (as defined above). Percent
IOR for both content and type ol interaction was calculated by divid-
ing the total number of agreements per session, by the total number of

agreements plus disagreements, and multiplying this result by 100.
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Results

Reliability

IOR measures on the error data for Strokes A and B were taken on
447 of all trials, and assessed Lhe target behaviors of all Ss during
all phases of the experiment. The average 10R rating across Ss was
96%, with a range of 867 to 100%. Individual IOR averages for each $
on both strokes are shown in Table 4. Procedural reliability measures
were taken on 100% of all training sessions, with an average compli-
ance rating of 967, and a range from 78% to 1007, The average per-
cent compliance scores for training sessions with each S are also de-
picted in Table 4.

Training Time

The number and total length of training sessions necessary for
each S to reach training criterion are shown in Table 5. Four of the
six trained strokes were trained to criterion in the minimum number of
three sessions. The remaining two took four and seven sessions, re-
spectively, to reach criterion. The average length of all training

sessions was 7.9 minutes.

Effects of the Error Correction Procedure during the Training Phase

In the training pool. As Figure 1 illustrates, the behavioral

€rror correction procedure effectively reduced errors on target Stroke
A during training sessions. That is, for all Ss, errors decreased

greatly during training sessions relative to their baseline performances
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-

Table 5
Number and Duration of Training Sessions Required by

Each Subject on Each Trained Stroke

Average

session

Number of Total training length

" a . < . . . . . .
Subject Stroke Error training sessionsg time (minutes) (minutes)

S1 A B2 3 30 10.0
B Bl 4 39 9.8
52 A A3 3 22 7.3
S3 A B4 + Al 7 52 7.4
S4 A B4 3 19 6.3
B Cc2 3 19 6.3

a . o - .
See Table 2 for a description of these behaviors,
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Figure 1.

WEEKS

The percentage of errors in five-trial blocks, made on target behaviors of Stroke A
(freestyle) by subjects (Ss) during all experimental phases (B = baseline, T = training,
Ml = first maintenance phase, M2 = second maintenance phase, F = follow-up, R = remedial
prompting, SP = gspecial procedure used with S3). Darkened circles indicate training
session data, and the shaded area depicts all data collected after the first two-week
follow-up for each §.
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under normal practice conditions. These results were also re-
plicated in the multiple bascline across behaviors (i.c., Strokes A
and B) design with S1 and S4 (sce Figure 2). Although prior training
on Stroke A did not affect the baseline error rate of Stroke B for
either S, after the error correction procedure was also applied to
Stroke B, errors on it decreasced stpnificontly as well.

In the practice pool. During the training phase, generalization

of improved performance from the training to the practice pool was ex-
hibited to varying degrees by all Ss. TFigurc | depicts this generali-
zation data for Ss 1-4 on Stroke A, while Figure 2 shows this effect
for Stroke B with S1 and S4 as well. By the end of rhe training phase,
all Ss had exhibited substantial generalization of improved perfor-
mance to regular practice conditions, with the exception of $3 on
Stroke A.

Effects of the Error Correction Procedure during the Maintenance Phases

Ml. As described above, generalization from the training to
practice pool occurred during the training phase for three Ss on five
of the six trained strokes. With the implementation of M1, these per-
formance improvements were maintained. In addition, the only S who
did not exhibit generalization during training (i.c., S$3), showed
large performance improvements in the practice pool under Ml.

M2. Only three Ss experienced the second maintenance phase since
S3 received a different procedure, which will be discussed later. For

these three Ss, error rates on all trained strokes remained low

throughout M2.
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To summarize the data to this point, the error correction package
resulted in: (1) a significant decrease in errors for all four Ss on
all six trained strokes during training sessions; (2) generalization of
improved performance to the practice pool by the end of the training
phase for three Ss on five of the six trained strokes; (3) a significant
decrease in errors during ML for the $ who had not shown generalization
during training, as well as maintenance of improved performance for the
other three Ss throughout this phase; and (4) continued low error rates
during M2 on all five trained strokes, for the three Ss who experienced
this phase. These results are also illustrated in Table 6 which de—
picts the average percent errors emirted by each S under each experi-
mental phase,

Control by the independent variable was demonstrated using a
multiple baseline design, by the sequential implementation of the er-
ror correction package across Ss (see Figure 1) as well as strokes
(see Figure 2), with errors on the target behavior decreasing only af-
ter experiencing the training procedure. Further, the control § (85),
who received no training on either stroke, exhibited no decrease in
errors on target behaviors throughout the duration of this experiment
(see Table 6 and Figure 1).

Two-Week Follow-up

As graphically depicted in Figures 1 and 2, error rates on all
target behaviors for Ss 1, 2 and 4 remained low throughout a two-week
follow—up (see also Table 6).

Extended Follow-up and Remedial Prompting

Generalization of improved performance was maintained for at
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Table 6

. . . . a
Average Percent Errors Under Pach Experimental Phase

_Phase Follow-up
Greater
Base- Train- Two-~  Two-four-  than
Subject Stroke line ing M1 M2 week week four week
1 A 95 70 27 9 20 55 81
B 99 14 4 4 14 7
2 A 95 27 2 7 5 53 82
B 92
3 A(B4) 94 86 29
A(AL) 98 98 36
B 99
4 A 95 21 / / 16 22
B 98 7 11 9 19 18
5 A 98
B 97

a . . .
Data taken after remedial prompting are not depicted here,.

See Table 2 for a description of these behaviors.
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least three to five weeks by Ss on three of the six trained strokes.
As Figure 1 illustrates, S4's crror rate on Stroke A remained low dur—
ing a five-week follow-up. In addition, follow—-up data on Stroke B
were collected with S1 and S4, for four and three weeks respectively
(see Figure 2). Error rates for both Ss remained low during this
time.

Follow-up data on Stroke A were collected for five weeks follow-
ing the termination of M2 for S1 and S2 (see Figure 1). Both Ss ex-
hibited a gradual increase in errors after the second week until, by
five weeks, their performances approached baseline error rates. Re-
medial prompting at this point produced immediate error reductions for
both Ss. Four weeks later, S1's error rate remained low. Remedial
prompting was reimplemented with 82 after o threc—woeck follow~-up as-
sessment revealed a 50% error ratc. At the termination of the re-
search two weeks later, his average error rate was below 20%.

To summarize the follow-up results, long-term generalization was
exhibited by Ss on three of the six trained strokes. Ss 1 and 2 ex—
hibited a gradual return to baseline error rates over a five-week
follow-up period. However, remedial prompting reduced their error
rates immediately and substantially. $3's performance will be dis-
cussed in the following section.

Procedural Variations and Results with S3

During training. For a number of reasons, the procedures used

with S3 deviated from those originally planned. Firstly, the target

behavior identified for S3 on Stroke A (Error B4, see Table 2) was
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that her arms crossed over the midline of her body when entering the
water. However, when training was Implemented on B4, it became ob-
vious that S3's head was also much too low in the water (Exror A1,

see Table 2), and that this was interfering with skill acquisition.

It was not unusual for Ss ro exhibit more than one identified error

on a given stroke. As will be discussed in more detail under the
section on probe data, the average percent error rate during baseline
(of all Ss on both strokes) on all identified errors excluding target
behaviors was 29%. However, with $3 it appeared that Al was serious
and correlated with performance on R4, Therefore, training was also
introduced on Al during the fourth session (sce Figure 3). The initial
out-of-pool prompts were cexpanded to include both errors (B4 and Al),
and the number of Laps swum was increased to nine, 53 was instructed
to concentrate on B4 for the first three laps, Al for the next three,
and on both target behaviors for the final three laps. She met train-
ing criterion on both behaviors in seven sessions. As illustrated in
Figure 3, generalization to the practice pool was not evident for ei-
ther behavior during the training phase.

During maintenance. Although errors on both behaviors decreased

relative to bascline rates during M1, overall improvement was less
and variability greater than that exhibited by the other Ss in this
phase. Further, $3 appeared to increasingly resent being prompted by
the trainer in the presence of her peers. As described previously,
her trainer was not the regular coach, but a university student (see

Table 2). A telephone conversation between the coach and her parents
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revealed that she had complained to them thar "university students,"
rather than the coach, were working with her.  For these reasons, a
special procedure (described below) was implemented for two sessions
in an attempt to ascertain whether she would perform both behaviors
correctly in the practice pool under certain conditions.

Special procedure (SP). The "university student" trainer's in-

volvement was terminated and, since the regular coach was going to be
away for a week, the SP was implemented by the psychology professor
who assisted in data collection. He explained to S3 that the coach
had asked him to work with her on her freestyle during the coach's
absence. Her goal was to earn 10 points per practice in as few laps
as possible. Points were distributed contingent on performance per
lap as follows: (1) a "pretty good" lap (i.c., three or four errors
on either target behavior) earned onc point; and (2) a "very good"
lap (i.e., two or fewer errors on cither behavior) earned two points.
The professor would stand at the end of the lane and raise either one
or two fingers after each lap, depending on how many points she had
earned. He was aided by a second observer who assessed performance
on Al from the side, and signalled to him the number of points S3
had earned for that behavior. Upon the coach's return, he would be
informed as to how many laps it took her to earn 10 points during
two practices.

Results. This manipulation was immediately effective in eliminat-
ing errors on both behaviors, as shown in Figure 3. It was reimple-

mented approximately two weeks later for onc session when a follow-up
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assessment revealed that error rates on both behaviors were again high.
After the second successful implementation, two follow-up observations
were conducted before the research terminated. These showed error
rates to be well below bascline levels.

Probe Data

Data from probe observations (taken on all identified potential
errors on each target stroke) were averaged and a total percent errors
score was obtained for each S on ecach stroke. These averages were
calculated in two ways: (1) including data on target behaviors (see
Figure 4); and (2) excluding data on target behaviors (see TFigure 5).
Specific training on one behavior did not result in detrimental effects
on other stroke components, as indicated by the consistent decrease in
total percent crrors Tollowing training. As Figure 5 illustrates,
even when differences due to target behaviors are excluded, all
trained strokes showed substantial crror decreases on subsequent as-
sessments relative to baseline performances.  For those control
strokes which did not receive training, overall crror rates either
decreased slightly with time or remained approximately the same.

Coach-~Subject Interactions

Observations of coach-$S interactions occurred for 10 sessions
during Weeks 9 to 13 of the experiment. TIOR checks were conducted on
30% of all observational sessions. The average I10R rating regarding
the content of the interactions was 86%, with a range from 60% to
100%; while the average IOR rating for type of interaction was 83%,

with a range from 67% to 100%.
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For each S, the average number of interactions per practice for
each category of interaction is shown in Table 7. All Ss received
some general positive feedback, with averages ranging from .1 to .5
instances per practice; and four Ss received some general negative
feedback, ranging from .3 to 1.1 instances per practice. Two Ss re-
ceived some specific positive feedback, and this was for target behav-
iors identified for this experiment. These occurred on an average of
less than once per practice. No instances of response-specific nega-
tive feedback were observed. '"Other" types of interactions ranged
from .3 to 2.5 occurrences per practice across the five Ss.

Social Validation

Section 1 of the social validation questionnaire completed by the
coach required that he rate the error correclion procedure using a
7-point scale on characteristics such as: its disruptiveness to regu-
lar practice, ease of application, effectiveness, popularity with Ss,
and so on (see Appendix D). Overall, he gave it 44 out of a possible
49 points for the most positive score (or 90%). He also indicated
that all procedural components were useful, that none should be elim-
inated or changed, and that he would like to continue using this strat-
egy in the future. 1In addition, he praised the structured form of the
package, since this ensured consistency of application and decreased
the likelihood of forgetting specific components. However, he doubted
that he would remember to administer the maintenance prompts on his
own.

All four Ss stated that they liked the training procedure.
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Table 7

Average Number of Coach-Subject Tnteractions p

Number of Obser- Positive Feedback

Type of Interaction

82

er Practice Session

Negative Feedback

General

Specific General Other

S1

S2

53

S4

S5

ect vational Sessions Specific
8 0
9 4
8 6
7 0
9 0

.
L

1

1.3

2.3

2.5

1.4
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However, two rated their amount of "liking" as 4 on a scale of 10, with
the remaining two rating this 8 and 9. Two stated that the out-of~
pool prompting was very helpful, while the other two preferred train-
ing to occur only in the pool. Three indicated that they found it
difficult to perform the target response correctly. All agreed that
the immediate feedback whilce swimming was very helpful, although one
commented that it was '"a bit scary at first." TFinally, all Ss rated
the overall helpfulness of the training procedure as 10, on a scale
of 10, and all stated that they would like to receive similar training

on other problem strokes.
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Discussion

This research demonstrated that the behavioral error correction
package resulted in: (1) a decrease in errors on swimming strokes to
a low rate during training sessions; and (2) a generalization of im-
proved performance with minimal prompting and feedback under normal
practice conditions. In addition, for most Ss this improvement was
maintained under standard coaching conditions during at least a two-
week follow-up.

The efficacy of this procedure was assessed using three different
trainers in a multiple baseline across four subjects design, as well
as in a multiple baseline across two strokes design with two Ss. All
trained strokes showed immediate and large performance improvements.
Short-term durability ol the ol feers during o two-wecek 1ol fow=up o¢-
curred for Ss on five of the six trained strokes (i.e., for all Ss ex-
cept S3 on Stroke A). Longer term performance improvements of up to
five weeks were exhibited By Ss on three of the six trained strokes.

During the training phase, generalization of the target behavior
to regular practice conditions was assessed and the degree of im-
proved performance was found to vary among Ss. S3 exhibited virtually
no generalization, while S1 and S4 each showed large effects. This
was particularly noticeable on Stroke B, which was trained secondly.
Such variability highlights the necessity for: (1) assessment of
generality in the natural environment; and (2) programming additional
contingencies in the natural environment to enhance gencralization of

the target behavior across both settings and time.
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Follow-up data were collected for five of the six trained strokes.
In three instances, error rates remained low throughout this period.
However, for both S1 and S2, error rates on Stroke A showed a gradual
increase some time after two wecks. Observations of the coach's in-
teraction with the five Ss were conducted during Weeks 9 to 13 of the
experiment, and therefore occurred simultancously with a large part of
the follow-up phases for these two Ss (see Figure 1). An analysis of
this interaction data reveals that §1 received no feedback from the
coach related to the target behavior during eight observational ses-
sions; while S2 rececived less than one instance of respénse—specific
feedback per session (x = .4, sce Table 7). Thus, in terms of extrin-
sic feedback, these Ss experienced what approximated an extinetion
phase. As Allison and Ayllon (1980) suggested, behaviors which have
not reached a level of acquisition high enough to be maintained by
intrinsic feedback and reinforcement, may show performance decrements
where extrinsic sources of reinforcement are not available. These er-
ror rates did, however, remain low for at/leust the first two weeks of
follow-up. This suggests that very little additional prompting or
feedback from the coach, perhaps on an increasingly intermittent sched-
ule, would be sufficient to maintain correct performance at a high
rate.

When brief remedial prompting on Stroke A was given, both S1 and
S2 exhibited immediate error reductions, and this improvement was
maintained at a four-week follow-up for S1. With S2, an additional

remedial prompting session was given three weeks later since
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performance appeared to be deteriorating. This emphasizes the need
for intermittent assessment of target behaviors to ensure thatr they
continue to be exhibited in their correct form. Also, although reme-
dial prompting was highly effective, it may prove to be unnecessary if
an intermittent feedback strategy were implemented.

The performance of $3 warrants additional discussion. Although
the target skills did not initially appear to be in her behavioral re-
pertoire, these were acquired during training sessions. However, gen-
eralization to practice sessions was minimal and, even when the main-
tenance contingencies were implemented, error rates remained high and
quite variable relative to performances of the other Ss. Two possible
reasons for this were identifiod. Firstly, she apparently found it
somewhat aversive Lo be trained by someone other than her coach, es~
pecially in the practice pool. This was an unexpected development
since other Ss (e.g., S1), who were not trained by the coach, seemed
to enjoy working with their trainers. Also, when questioned later
about the procedures, S3 responded quite positively.

A second reason may be that "swimming correctly' did not have
any great reinforcing value for this S. Informal observations, as
well as comments from the coach, suggested that she enjoyed swimming
practices and competitions mainly because these provided opportunities
to interact socially with her peers and the coaches. By contrast, she
appeared to be relatively unconcerned with her actual swimming per-
formance. It is reasonable to assume that some children participate

in a sport for reasons other than to master a specific skill
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(e.g., because of parental pressure, to be with friends, etc.). That
S3 had learned the target skills was evident from her perfect perfor-
mance under the SP condition. However, in the author's opinion, it
would be necessary to program strong extrinsic reinforcement contin—
gencies to maintain correct behavior with this S. Most coaches would
probably set a higher priority on working with those children for
whom correct performance was already quite reinforcing.

This research also demonstrated that the effects of training are
limited to the particular stroke being trained. That is, no perfor-
mance improvements associated wirh training on Stroke A were observed
on control Stroke B. However, as illustrated by the probe data,
training one target behavior of a specific stroke did appear to have
beneficial effects on other components of the same stroke.

It may be argued that improved performance was due, in some gen-
eral way, to increased attention from the trainer, and not to the
actual procedures utilized. However, it has been clearly demonstrated
elsewhere that noncontingent and/or nontask specific attention or
feedback do not produce rapid or durable changes in behavior (e.g., see
Fueyo et al., 1975; Hart, Reynolds, Baer, Brawley & Harris, 1968).

Besides producing reliable decreases in errors on target behav-
iors, the error correction procedure also achieved social validity
along the dimensions outlined by Kazdin (1977) and Wolf (1978).
Firstly, since the coaches themselves identified the target behaviors,
this ensured that important behaviors were selected for treatment.

Secondly and thirdly, relevant individuals consideréd the changes
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produced by the package to be significant, and the procedures used to
be acceptable. That is, post-experimental questioning established
that both coach and Ss were very positive regarding the effectiveness
of the error correction strategy. In addition, all Ss indicated that
they would like similar training on other problem strokes, and the
coach stated that he wished to continue using this strategy in the
future.

The results of this experiment can also be discussed from the per-
spective of the motor learning literature. Research in this area has
demonstrated that the acquisition of motor skills can be enhanced by
variables such as the opportunity to practice the new behavior, and the
timing and specificity of augmented feedback or "knowledge of results"
Magill, 1980; Sape, 1971). Each ol these lactors was present in this
research. Firstly, since training occurred during regular practice
sessions, the opportunity to engage in the new behavior was available on
what approximated a distributed practice schedule. Research has shown
distributed practice to be more effective and efficient than massed prac-
tice for motor skill acquisition, especially whem energy demands are
high as is characteristic of the sport of swimming (Sage, 1971).

Secondly, when the swimmer made an error, feedback was given immedi-
ately and before the next response occurred. Thirdly, the verbal feed-
back dispensed during training and maintenance precisely specified correct
and incorrect behaviors. All of these factors have been shown to facili-
tate motor skill acquisition (Magill, 1980; Sage, 1971). Therefore,

although the present research did not deliberately manipulate any of
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these variables, both the procedures utilized as well as the results ob-
tained were consistent with recommendations from the motor skill liter-
ature.

This research has immediate practical implications for swimming
coaches, as well as some obvious Limitations on the generalizations that
can be drawn from its results. In addition, the results suggest that
a number of follow-up research studies may be warranted.

Firstly, a major implication for swimming coaches is that these pro-
cedures can be effectively used to decrease error rates of swimmers who
have persistently exhibited the same error for over a year. Further, the
procedures are efficient in that errors can be decreased in a minimal
number of training sessions. Correct performance can also be maintained
following training during regular practice conditions, although some
type of intermittent feodback is likely to be necessary for most swimmers.
This feedback can be as minimal as once or twice per practice.

Some factors limit the generality of the resulrs obtained from this
experiment. Firstly, all subjects were relatively new and young swimmers,
Thus implications regarding the eliectiveness of these procedures with
older individuals, who may have been swimming for many years, remain to
be demonstrated. Secondly, it is possible that these results may not ap-
ply to all swimmers in the population sampled, since only four subjects
received training in this study. A couple of procedural limitations may
also be identified. Since training sessions were conducted in a different
pool, it was necessary for a second person to supervise the other swimmers
during the coach's absence. In addition, the coach required reminders

from the author to administer the programmed feedback and prompts to




90
swimmers during the maintenance phase. Thus, successful adoption of
these procedures by a coach may require some additional environmental
supports.

A number of future research investigations are suggested by this
study. Firstly, the study could be replicated using older swimmers who
have been exhibiting the same error for longer periods of time. Second-—
ly, the social significance of the rescarch could be extended by: (1)
social validation of the target behaviors (i.e., errors) selected, to
determine if a reduction in these errors will actually result in in-
creased swimming speed; and (2) the development of more objective meas-
urement techniques to assess the degree to which such procedures are ac-
ceptable to both coach and swimmers. A third area for future research
could dnvestigate gencrality of (he bohavior chanpe from slow to high
swimming speeds, as well as condilions under which the change will show
generality over time. For example, self control strategies for maintain-
ing long-term correct performance might be developed and tested. Finally,
future studies could be profitably directed at researching methods where-
by a typical coach, under typical coaching conditions, could implement
this program on a regular basis with a larger group of swimmers. This
might include the development and subsequent field testing of a self-

instructional manual for coaches.
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summary

In summary, this error correction package was demonstrated to be
effective at quickly decreasing targeted errors on swimming strokes
that had not changed under standard coaching procedures. The package
was efficient in that it did not disrupt ongoing practice, require ex-—
cessive amounts of the coach's time, or necessitate the use of cumber~—
some apparatus. Generality of improved performance was achieved under
normal practice conditions during the maintenance phases, as well as
over two- to five-week follow-up assessments, for Ss on five of the six
trained strokes (i.e., on all strokes with all Ss except {or $3). In
addition, the procedures had social validity in that both the coach and
the Ss considerced them to be bedplalb and indicated thit they would par-
ticipate in them apain, i possible. Finally, conditions lor enhancing
longer-term maintenance of correct behavior, practical implications and
limitations of this study, as well as suggestions for future research

were discussed.
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Appendix A
Sample Data Sheets
Illustrating all Tdentilied Potentinl Errors

For the Freestyle, Backstroke and Breast Stroke Swimming Strokes
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Appendix B

Checklist of Coaching Behaviors

During a Training Session
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TRAINING CHECKLIST

Subject: Date:
Trainer: o Session:
Observer: Time 1:

Time 2:

Out-of-pool (with reference to Correct Stroke Checklist).

1. Describe 2 or 3 correct features of S's stroke and give
social approval for these.

2. Identify target behavior and describe correct
performance.

3. Model incorrect and correct behavior, using appropriate
self-prompt.

repeating the self-prompt. i N
5. Ask S if he/she can feel the difference between
incorrect ”UQHQQKVQQQWthQYEQKt.4_1M-‘«V.vmiw e
6. Have § practice correct behavior several times while
repeating self~prompt. i o -
7. Instruct S to swim 2 trial laps. Give further feed—
back if necessary.
8. Instruct S to swim 6 laps while attempting to perform
target behavior correctly and repeating self-prompt.
9. Explain consequences of correct and incorrect
performance.

While S is swimming six laps.

1. Give social approval immediately following each
correctly swum lap.

Lap: (L) (@) __ . B3 Gy (6

2. Tap S on shoulder immediately following cach ihstance
of an error on the target behavior. o .

3. If 3 comseccutive errors occur, stop S at end of lap and
give corrective feedback.

-

After S has completed six laps (or after 15 minutes)

1. Provide social approval and feedback regarding his/her
performance, e -

2. Provide a final verbal prompt to S to practice the
correct behavior and use the selfl-prompt during regular
practice.
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Appendix C
Correct Behavior Checklists

For the Freestyle, Backstroke and Breast Stroke Swimming Strokes



Freestyle Checklist

CORRECT

112

Head _~ Rotate head for brea}:hig{g, don't turn it

— - Don't twist and/or Jauge when breathing .
Bodv - As flat as possibld /
- Water at level of fofehead
Hands — Fingers togethef/,
Ty
Arii Pull - ﬂﬁgﬂﬁ!}vigq[_;ggftt;[dh!xgn} (M‘;ﬁﬂﬁx]drr B
~ ilands bent down on entrv
- Enter water in order of thumb, fingers, wrist, elbows
Z Lower arm bends inward as it comes under the head |
- Keep elbows high during pull o
- Hand never goes past body midline underwater
= Bend wrist backwards (900) at waist T T
- Pull all the wav to the thigh o
Breathing - Breathe as hand finishes pull
ARM - elbow leads

RECOVERY - elbow high
- hand near -
water

Legs = Kick from the hips, bending knees only slightly

-~ Toes point back at top of kick

- Heels and toes just break surface at top of Eich

—- Kick sheuld keep hips fliat ~
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Backstroke Checklist

lands - Fifrgtrs together

Arms - Roll shoulder into your ear
(Recovery) = Arm comes over straight

.~ Arm comes over close to ear

- Little finger enters water first

Aths = Lower arm bends o aligsl #0° uidgr shoalday WJ
(pull)- As arm straightens undervater, snap wrist at thigh & do

Leg action begins at the hips

- Knees move up and down very little

- Knees don't break the surface

- Toes point down at bottom of kick

- Toes just break surface at top of kick

Hips kept high in the water

Hips kept as flat as possible

Head ~ Tilted up slightly, ears in water
— Head kept stationary, don't rock
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Breastroke Checklist

Head

Does not go underwater at any time
During glide, head down so ears at top of arms
Body - As flat as possible at all times

- _Keep shoulders low in water when breathing

Breathing - raise head just enough to breathe with chin on water
— raise head to breathe during last half of arm pull

Arms - Outstretched and facing downward
during glide

-~ Hands start pulling outward and
downward

-~ Keep elbows high and forward
during first half of pull

- Pull hands to shoulders (no
further than chest)

- Hands brought together, elbows
drop down

- Hands touch, arms shoot forward,
palms down and glide

Legs = Bring kneqé:ﬁpd leqé forward as hands touch after pull

=~ While coiling, knees shoulder width, heels 6 inches apart

- At top ongbil, fect turn out

- At top of coil, knees not too far forward (120°)

- At top of coil, knees not too far apart

- From top of coil, lead to kick with the feet, not the knees

- From coil cnap feet out and down, thighs up and heels together

~ Backward thrust of feet begins just before arms are fully extended in front of body

- Arms reach straight forward just before completion of kick

- Always achieve a fully extended glide position
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Appendix D
Social Validation Questions

Administered to the Coach and the Subjects
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social Validation Questionnaire: Coach

A. Please rate the training procedure on the following components by
circling the appropriate number (1 = no or not at all; 4 = neutral
Or no strong opinion; 7 = yes or very much so).

1. Assuming another person was available to super- 12345467
vise your other swimmers, would this procedure
be very disruptive to practice?

2. Do you enjoy using this procedure (as onc com- 1234567
ponent of your coaching strategy) to work with
swimmers who have problem strokes?

3. Is the actual training procedure difficult to 1234567
apply?

4. Do you think this procedure is effective for re— 1234567
ducing errors in swimming strokes?

5. Do you think the swimmers enjoy being taught in 1234567
this manner?

6. Do you think this type of training procedure is 1234567
more effective for reducing errors than the
methods you were using prior to this program?

7. Rate the overall usefulness of this procedure 1234567

to your coaching strategy.

B. Rank order the following components of the training package from the
one that you think was the most effective (#1) to the least effective.
The same number may be assigned to two or more components if you be-
lieve them to be of equal effectiveness.

Component Number

- instructions (regarding correct and incorrect
behavior)

— modeling of correct behavior

- modeling of incorrect behavior

- self-prompts

~ feedback while swimming (the "stick'")

—~ verbal approval and/or feedback at end of each
lap

— Correct Behavior Chart
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.Coach (continued)

C. Will you continue to use this training |

rocedure after the re-
search has ended?

Yes

No ] Why not?

In a modified form? (Explain) L

D. Please add any additional comments,

criticisms and/or suggestions
that you may have regarding this tra

ining procedure:




Social Validation Interview Questions: Subjects

A. Remember when (trainer's name) took you to the small pool to work
on your (stroke)? (describe error and procedure briefly)

1. Did you like the way (he or she) was teaching you?

2. Did it help to practice beside the pool first? Did that help
you to see what you were doing wrong, and what you should be
doing right?

3. Was it hard for to swim the way (trainer's name) wanted you to
swim?

4. Remember how (trainer's name) was going to tap you on the shoul-
der while you were swimming if you made a mistake? What did you
think about that?

5. Would you like to be taught like that again (let's say, to help
you with another stroke)? Why or why not?

6. Do you think it's helped you swim the (stroke) better?

B. For the next two questions, 10 = very much; 5 = neutral; 1 = not at
all.

1. Overall (on a scale of 1 to 10), how much did you like being
taught that way?
12345678910

2. Overall (on a scale of 1 to 10), how much do you think it's
helped you?

L2345678910



