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ABSTRACT
EFFECTS OF VARIOUS FORMS OF BATTING PERFORMANCE

FEEDBACK ON MOTIVATIONAL FACTORS AND BATTING
PERFORMANCE OF YOUTH BASEBALL PLAYERS

By
Anthony D. Bram

The present study investigated the effects of
different types of batting performance feedback (FB) on
certain motivational factors and the batting performance
of youth baseball players. The hypotheses underlying
this field experiment were that subjects receiving
contact average FB would (a) éxhibit a greater increase
in batting efficacy from early season to late season
compared to subjects receiving batting average FB or no
FB, (b) show more late-season enjoyment, satisfaction,
and persistence compared to subjects receiving batting
average FB or no FB, and (c) evidence superior batting
performance compared to subjects receiving batting
average FB. Subjects were 78 children, predominantly
males, between the ages of 10 and 12 years from 9 teams
in a community-sponsored youth baseball league. Three
teams were randomly assigned to either contact average

FB, batting average FB, or no FB. Immediately after each
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game from the 3rd game of the season through the 10th,
subjects in the two FB groups received sealed index cards
containing the appropriate forms of FB. For each teanm,
questionnaires to assess the motivational variables were
administered immediately after the 2nd game (early
season) and the 10th game (late season). Statistical
analyses failed to support any of the hypotheses.
However, qualitative data that reflected subjects'
behavioral responses to FB supported the study's
intrinsic premise that contact average is more
appropriate than batting average as a mode of FB for
youth baseball players because it is based on a more

realistic definition of success and is less ambiguous.
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CHAPTER I
INTRODUCTION

Nature of the Problem

Among all sports, perhaps baseball is the one whose
tradition is most intimately linked with performance
statistics. An eloquent explanation for this was

provided by Angell (1972) when he wrote that

baseball, in spite of its grassy spaciousness

and apparent unpredictability, is the most

intensely and satisfyingly mathematical of all

outdoor sports. Every player in every game is

subjected to a cold and ceaseless accounting;

no ball is thrown and no base is gained

without an instant responding judgment--ball

or strike, hit or error, yea or nay--and an

ensuing statistic. (p. 4)
Indeed, viewing a baseball game on television without
being inundated by a plethora of statistics pertaining
to the various facets of the game is hardly possible.
Furthermore, the almost insatiable appetite that
baseball fans, many of whom are children, have for these

numbers as fuel for discussion and debate has been






widely recognized (Angell, 1972; Brandmeyer & Alexander,
1981; Goldstein, 1979).

Aside from being fodder for the fan, statistics
play another significant role in baseball by providing
various types of performance feedback (FB) to the actual
participants. For example, players who see that they
have a batting average over .300 are presented more
positive information about their batting performance
than are those who learn that this average is less than
.250. Similarly, a pitcher whose earned run average
(ERA) is under 3.00 is given more favorable statistical
FB about his or her ability to keep opponents from
scoring runs than is one whose ERA is over 4.00.
Intuitively, it would seem reasonable to suggest that
the player receiving the more positive fB regarding a
specific game-related task will have greater self-
confidence or self-efficacy about his or her ability
with respect to that task.

According to Bandura (1977), self-efficacy refers
to a measure of the intensity of one's belief that he or
she can successfully perform a specific task. In other
words, self-efficacy may be understood as situation- or
task-specific self-confidence. Bandura contended that,
assuming requisite skills and incentives are present,
self-efficacy is a critical mediator of one's

performance on a task in that it is positively related






to subsequent expenditures of effort and persistence. A
further implication is that by influencing the amount of
exertion that an individual desires to invest in a task,
concomitantly self-efficacy affects the satisfaction and
enjoyment the individual derives from the experience of
engaging in that task (Scanlan & Lewthwaite, 1986).
Additionally, Bandura indicated that such efficacy
expectations are a function of, among other things, the
information the individual receives from the environment
about performance accomplishments. Weinberg, Gould,
Yukelson, and Jackson (1981) supported this notion in
their finding that self-efficacy on a leg lift task
could be modified through the provision of (bogus) FB
regarding prior performance on a related task. 1In
addition, research has shown that immediate verbal FB
about performance on a balance task resulted in higher
task-specific self-confidence for both male and female
children (Corbin, Stewart, & Blair, 1981; Stewart &
Corbin, 1988). Furthermore, the study by Stewart and
Corbin (1988) found that such FB was particularly
effective in enhancing the efficacy expectations of
those children exhibiting low preperformance levels of
self-efficacy. Though not explicitly examining the
effects of FB on self-efficacy, Lenney, Browning, and
Mitchell (1980) provided support for Bahdura's assertion

that information from the environment can mediate






expectations of efficacy. Specifically, Lenney et al.
determined that the preperformance self-confidence of
both male and female subjects regarding performance on
an impending test battery was higher when the evaluation
guidelines provided were clear than when they were
ambiguous.

Because its spaciotemporal features are readily
conducive to the systematic scoring of each play and
thus to the formulation of various statistics, baseball
appears to be a sport whose environment is ideal to
provide participants with performance FB.
Traditionally, the most commonly employed statistic for
measuring offensive performance in baseball has been
batting average, which reflects the relative frequency
with which a player gets base hits. However, the goal
of getting base hits (and thus increasing batting
average) may not be appropriate for very young players.
That is to say, the emphasis on where the ball travels
after being hit may obscure the more immediate
challenge: making contact with the ball. The
acknowledgment of the extreme difficulty inherent in
simply striking a moving round ball with a round bat has
perhaps been the primary point of agreement amohg the
experts representing the divergent schools of thought
about hitting style (Lau & Glossbrenner, 1980; Williams

& Underwood, 1970). As an alternative to batting






average, Doumit (1985) proposed the contact average, a
statistic measuring the relative frequency with which a
player strikes the ball. Doumit implied that by
redefining batting success as making contact, the
baseball environment is restructured in such a way as to
give players a heightened sense of control over outcomes
and a greater chance of feeling successful about their

. hitting capabilities. Nevertheless, the issue of
whether or not providing contact average FB actually
enhances young baseball players' batting efficacy,
batting performance, enjoyment, satisfaction, and
persistence had not yet been formally researched prior

to the present study.

Statement of the Problem

The principal purpose of this study was to
investigate the effects of differing batting statistical
FB (contact average, batting average, or no FB) on the
batting efficacy, actual batting performance, enjoyment,
satisfaction, and persistence of youth bhaseball players.
Specifically, the hypotheses underlying this inquiry
were that subjects receiving contact average FB would
(a) evidence a greater increase in batting efficacy from
early in the season to late in the season compared to
subjects receiving batting average FB and subjects

receiving no FB, (b) show higher late-season indicators






of enjoyment of the baseball experience, enjoyment of
batting, satisfaction with batting performance, and
persistence compared to subjects receiving batting
average FB and subjects receiving no FB, and (c) exhibit
superior late-season (total) batting performance
measures--contact average and batting average--compared

to subjects receiving FB on their batting average.

Delimitations

This study was delimited to youth baseball players
between the ages of 10 and 12. The results, therefore,
may not be pertinent to younger players such as those in
T-ball leagues or to older players such as those in high
school, college, or professional leagues. Additionally,
because of the easy adaptability of performance
statistics to FB-giving in baseball and the unique role
of statistics in the heritage of the game, results must
not be universalized to other sports with the possible

exception of softball.

Basic Assumptions

Underlying the execution of this study were
assumptions that the respective instruments employed to
assess batting efficacy, enjoyment of baseball,
enjoyment of batting, satisfaction with batting
performance, and persistence are each both valid and

reliable. These assumptions became strengthened






considerably, however, with the acknowledgment that
these instruments have precedent in past youth sport
research. For instance, in the present thesis one
instrument that was used to assess batting efficacy was
a batting-specific adaptation of the physical subscale
of Harter's (1982) Perceived Competence Scale for
Children (see Appendices A and B). Other studies that
have modified Harter's physical subscale include those
that have gauged children's perceived competence in
baseball/softball, soccer, and a motor competence
battery (Brustad & Weiss, 1987; Feltz & Brown, 1984;
Ulrich, 1987). The other instrument that was used to
measure batting efficacy in the present study as well as
those that were used to assess satisfaction and
persistence were each straightforward, one-question
Likert scale items (see Appendices A and B). This
direct-styled approach is in the same vein as that
employed by Smith, Smoll, and Curtis (1979) to assess a
series of comparable attitudinal variables in youth
baseball players. Finally, the two questionnaire items
that were used in tandem to measure enjoyment in the
present study were direct modifications of the two items
that were employed by Scanlan and Lewthwaite (1986) to
ascertain the enjoyment of youth wrestlers (see Appendix

B).






Definition of Terms

To facilitate the comprehension of the different
types of statistical performance FB that were provided
to subjects, the following baseball-reléted constructs
are defined in the context of this study:

At bat--was logged any time a subject appeared at
the plate except when receiving a base on balls, being
hit by a pitch, executing a sacrifice bunt or sacrifice
fly, or reaching first base via catcher's interference.

Base hit or hit--was credited to a player who made
contact with the ball and reached base, except on those
occasions that reaching base was the result of a
fielding error. Criteria for judging an error are
presented in Appendix C.

Contact--occurred whenever a player hit the ball in
fair territory regardless of whether that player reached
base safely or not.

Batting average--was computed by dividing a

player's number of base hits by number of at bats. This
statistic was rounded off to the nearest one-thousandth
(e.g., .321).

Contact average--was computed by dividing a
player's number of times making fair contact by number
of at bats. This statistic was also rounded off to the

nearest one-thousandth.






No-feedback group--referred to subjects who did not

receive index cards containing FB on batting

performance.

Limitations

A number of factors threatened the internal
validity of this study. For example, random assignment
to the three treatment groups was imperfect in that it
was done by team rather than by subject. Other threats
to internal validity included that FB (a) was not
provided immediately after the game to which it referred
but, rather, after the following game, (b) was not
actually computed by coaches (who were also not allowed
access to the FB statistics tabulated by experimental
assistants), and (c) was disseminated to individual
subjects on a private basis as opposed to the typical
scenario in which FB is listed for all players on a
single-page handout. As a result of these intrinsic
limitations, any changes from early season to late
season in batting efficacy for any of the three
treatment groups and any differences across groups in
late-season measures of enjoyment, satisfaction,
persistence, and batting performance could not be

attributed entirely to the mode of FB provided.






CHAPTER II
REVIEW OF LITERATURE

The effects of various forms of statistical
performance FB upon motivational factors and performance
in athletics have not been explicitly investigated in
previous research. Therefore, in order to construct a
framework for exploring this topic it will be necessary
to draw upon the literature of related research areas
and synthesize relevant findings. As such, the first
body of research that is examined is that pertaining to
the relationship between knowledge of results (KR) and
motor performance. Next, self-efficacy theory is
reviewed briefly, and studies relating FB or KR to self-
efficacy are discussed. 1In the final section of this
review, important findings regarding interrelationships
among KR, self-efficacy, and performance are summarized
and integrated with pertinent research from the youth

sport literature.

KR and Motor Performance
In the literature pertaining to motor behavior, a
distinction is made between the terms FB and KR. As

opposed to FB which refers to any type of information

10
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about a response that an individual receives through his
or her senses, KR is information about response outcome
that the individual derives from an external source
(Magill, 1985). Because the present thesis focuses on
the effects of statistical performance information that
is provided externally, past research related to KR,
rather than that related to FB, is relevant to this

review.

Theoretical significance of KR. The importance of

KR in the realm of motor behavior is underscored by the
fact that it is considered to be an integral component
within two distinct theories of motor léarning: Adams'
(1971) closed-loop theory and Schmidt's (1975) schema
theory. Briefly, closed-loop theory states that in
learning a motor task an individual cultivates a
reference mechanism or perceptual trace which uses
sensory information during movement to compare the
actual response with the correct response. Whenever
there is a discrepancy between the actual and correct
responses, messages are sent to modify the response.
According to Adams, KR about the correctness of a
completed response plays a significant role in the
strengthening of the perceptual trace over time with

respect to a given task.
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Another theory of motor learning, Schmidt's (1975)
schema theory, explains that an individual's response on
a motor task is a consequence of his or her integration
of accumulated information regarding the initial
conditions of the response, response specifications,
sensory consequences of the response, and the response
outcome. In this context, KR functions as the means for
providing the individual with information about response
outcome.

Both closed-loop theory and schema theory have
provided a conceptual basis for subsequent research
concerning the effects of KR on motor learning and
performance and a framework for the analysis of earlier
research in this area. According to Salmoni, Schmidt,
and Walter (1984), however, within this body of research
there has been a tendency to confuse findings showing
support for KR's effects upon motor performance with
those showing support for its effects upon motor
learning. Because learning refers to relatively
permanent behavioral effects of a treatment (e.gqg.,
provision of KR) and performance refers to effects which
may or may not be permanent (i.e., may be only
temporary), researchers should be clear with respect to
the specific dependent variable they are assessing.
Salmoni et al. indicate that only those studies which

allow for a transfer test in which both the treatment
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and control groups are returned to equal levels of KR
following an acquisition phase (in which treatment and
control groups received different levels of KR) can show
support for the existence of a relationship between KR
and motor learning. In light of the focus of the
present study, which is on KR's effects on youth
baseball players' batting performance, the present
review has focused on studies that have investigated the
relationship between KR and performance. Nevertheless,
an important point to recognize when these studies are
reviewed is that motor performance and motor learning
are not mutually exclusive events. That is to say,
though not to be directly inferred, when KR is
demonstrated to influence performance a certain degree

of learning may have occurred as well.

Research on the relationship between KR and motor

performance. Research has generally found support for a
relationship between KR and motor performance (e.g.,
Elwell & Grindley, 1938; Gibbs & Brown, cited in Sage,
1§84} Stelmach, 1970; Thorndike, 1927; Trowbridge &
Cason, 1932). A classic early research study relating
to KR and motor performance was that conducted by
Thorndike (1927) in which blindfolded subjects engaged
in a line drawing task. Specifically, subjects were

told to draw a series of lines varying émong 3, 4, 5,
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and 6 in. Constituting a treatment condition, 24
subjects received verbal KR after each response. For
these subjects, if their lines were within 1/8 in. of
the target length when the target was 3 in. or within
1/4 in. when the target length was 4, 5, or 6 in., they
were given the KR "right"; otherwise, they were
presented the KR "wrong." An additional 6 subjects who
received no such verbal KR after each response served as
the control group. Results indicated that the group
receiving KR showed more improvement in the accuracy of
their line drawing than did the no-KR group. Thorndike
concluded that this occurred because the KR indicating
that a response was "right" acted as a reward which
served to reinforce the correct response for subjects in
the treatment group. Such a view is consistent with
fundamental theories of animal behavior (e.g., Skinner,
1961).

Subsequent researchers sought to demonstrate that
providing KR could function to enhance motor performance
in ways other than simply as a reinforcement. One study
which was a direct response to Thorndike's (1927)
conclusion was that undertaken by Trowbridge and Cason
(1932). Essentially, Trowbridge and Cason employed the
same line drawing task used by Thorndike, except that
only 3 in. lines were specified as the target. 1In this

study, subjects were assigned to one of four groups:
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(a) a control group who received no KR whatsoever; (b) a
group who were told nonsense syllables after each
response; (c) a KR group who were told "right" after
each response in which they were within 1/8 in. of the
target and "wrong" otherwise; and (d) a detailed KR
group who were told the extent of their error after each
response (e.g., "plus 3" if the line was 3/8 in. longer
than the target).

Accuracy scores over 100 trials revealed that the
detailed KR group made the fewest errors, followed in
ascending order of error frequency by the right-wrong KR
group, the control (no KR) group, and the nonsense
group. Therefore, while Thorndike's (1927) finding that
the right-wrong KR group exhibited performance superior
to that of the control (no KR) group was replicated, the
detailed KR group performed even better than the right-
wrong KR group. Another important finding in this study
was that the nonsense group performed worse than the
control (no KR) group. Trowbridge and Cason concluded
that these results support the notion that the provision
of meaningful KR improves performance in that it
communicates useful error correction information to the
performer. Further support for this informational
function of KR has been provided by subsequent studies

involving other motor tasks (Bilodeau, Bilodeau, &
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Schumsky, 1959; Elwell & Grindley, 1938; Stelmach,
1970).

In addition to the studies that have found that the
provision of KR facilitates heightened motor performance
through reward and informational processes, some studies
have indicated that KR may act to improve performance by
serving as a motivator (e.g., Elwell & Grindley, 1938;
Gibbs & Brown, cited in Sage, 1984; MacPherson, Dees, &
Grindley, 1948). For clarification, a motivator may be
understood as a factor which influences the initiation,
maintenance, or intensity of behavior (Magill, 1985).
Elwell and Grindley (1938) reported two experiments
which supported the notion of KR's motivational effects
upon performance. In both experiments, subjects engaged
in a two-hand coordination task in which they used two
levers in an attempt to line up a spot of light in a
bull's-eye. For each trial, the closer the light was to
the bull's-eye, the higher the score. 1In the first
experiment, subjects were given 20 trials in succession
on each of 10 consecutive evenings (for a total of 200
trials) in which they received visual KR by being
allowed to see where the spot of light was. At the
beginning of the 11th session and continuing through the
15th session, subjects attempted the task with the light
turned off, thereby eliminating their source of KR, for

an additional 100 trials. In the second experiment,
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subjects performed the task with the visual KR for the
first 90 trials and then without it for an additional 30
trials. Furthermore, throughout both experiments, at
various times between trials the investigators sought
from subjects "introspectives" or comments about what
they were thinking and feeling with respect to the task
or their performance.

The results of these two experiments indicated that
when KR was provided, subjects' performance showed
improvements and when KR was removed, their performance
deteriorated. Taking this finding by itself, the
researchers acknowledged that some support had been
provided for the informational value of KR. According
to Elwell and Grindley (1938), however, the
introspective reports shed light on another phenomenon
of KR. This qualitative data revealed that when KR was
removed and performance scores declined subjects
expressed negative affect that was not evident prior to
the change in condiﬁions. Specifically, the withdrawal
of KR was accompanied by expressions of boredom,
displeasure, and lack of confidence in performance.
Elwell and Grindley considered this negative affect to
reflect a decrease in motivation. Thus, Elwell and
Grindley argued that the presentation of KR operates to
enhance performance through its motivational capacity.

Other studies have corroborated this view of the
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relationship between KR and motor performance (Gibbs &
Brown, cited in Sage, 1984; MacPherson et al., 1948).
Furthermore, an extensive review of literature by Locke,
Cartledge, and Koeppel (1968) suggested that KR's
motivational effects are a function of the goals the
performer sets in response to the KR received.

The studies that have been discussed thus far have
shown that considerable evidence exists that the
provision of KR is related to heightened motor
performance through KR's reinforcement, informational,
or motivational value. In fact, the support for the KR-
performance relationship has been strong enough to
convince some motor behavior commentators to espouse the
merits of KR as the most important variable that can be
manipulated to influence an individual's progress on a
performance task (Bilodeau & Bilodeau, 1961; Holding,
1965) .

Before concluding this discussion of the
relationship between KR and motor performance, attention
will be shifted to the issue of KR precision which
"concerns the amount of specific response outcome that
is given a subject" (Magill, 1985, p. 299). For
example, with respect to a task involving blindfolded
subjects' drawing lines to a specified target length,
verbal KR could assume various levels of precision or

specificity. That is to say, following a subject's
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response, KR could be presented as "too long"
(qualitative and imprecise), "too long by 3 inches"
(quantitative and more precise), or "too long by 3.74
inches" (quantitative and very precise). Although a
number of studies have shown no effects of manipulating
KR precision on motor performance (Gill, 1975; Jensen,
Picado, & Morenz, 1981; Newell & Kennedy, 1978; Shapiro,
1977; Smoll, 1972; Thomas, Mitchell, & Solomon, 1979),
many others have found that increased KR precision is
related to enhanced performance up to a point at which
KR becomes too detailed, providing the performer with no
further useful information and often overloading the
performer's information-processing capacity (Bilodeau,
1953; Hunt, 1961; Magill & Wood, 1983; McGuigan, 1959;
Newell & Carlton, 1980; Rogers, 1974; Salmoni, Ross,
Dill, & Zoeller, 1983). According to the latter set of
researchers, then, when KR becomes too precise, rather
than improving, performance may fail to get better and
may possibly decline. Up to that optimal level,
however, more precise KR is generally beneficial to

motor performance.

Self-Efficacy and KR

Overview of self-efficacy theory. Before

addressing the relationship between KR and self-

efficacy, a brief review of self-efficacy theory is
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warranted. According to Bandura (1977), self-efficacy
is essentially the self-confidence an individual
possesses with respect to a particular situation or
task. More specifically, self-efficacy is a measure of
the intensity of an individual's conviction that he or
she can perform a specific task. Bandura maintains
that, assuming requisite skills and incentives are
present, self-efficacy is a critical mediator of one's
performance on a given task.

Bandura's premise that self-efficacy influences
performance has inspired a great deal of research in
many areas of sport and exercise. In a recent review,
Feltz (1988) indicated that, taken together, these
studies, which were conducted in a variety of settings
that involved sport and motor skill, show strong support
for the existence of a considerable relationship between
self-efficacy and motor performance. Specifically,
statistically significant correlations between self-
efficacy and performance have been found with respect to
such diverse activities as tennis, back diving, leg
endurance tasks, marathoning, hand grip strength tasks,
gymnastics events, and golf putting (e.g., Barling &
Abel, 1983; Feltz, 1982; Gayton, Matthews, & Burchstead,
1986; Gould & Weiss, 1981; Kavanagh & Hausfeld, 1986;
McAuley & Gill, 1983; Weinberg, Gould, & Jackson, 1979;

Woolfolk, Murphy, Gottesfeld, & Aitken, 1985). In
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addition to this correlational evidence, some studies
have employed methods of path analysis to determine
whether there is any causality involved in the
relationship between self-efficacy and motor performance
(Feltz, 1982; Feltz & Mugno, 1983; McAuley, 1985).
Overall, these analyses have ascertained that self-
efficacy is an important, though not exclusive,
determinant of performance.

According to Bandura (1977), an individual's level
of self-efficacy is primarily a function of his or her
cognitions regarding information received from any or
all of four sources: personal performance
accomplishments, vicarious experiences, verbal
persuasion, and physiological arousal. The small body
of sport-related research that has thus far investigated
the informational effects of verbal persuasion (and the
comparable technique of teaching subjects to reinterpret
arousal) and physiological (and emotional) states has
failed to generate unequivocal support for either
variable's having a strong influence on self-efficacy
(Feltz, 1982; Feltz & Mugno, 1983; Kavanagh & Hausfeld,
1986; Weinberg, 1986; Wilkes & Summers,.1984; Yan Lan &
Gill, 1984).

Studies examining the effects of information
provided through vicarious experiences upon self-

efficacy have, however, shown support for this aspect of
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Bandura's theory in the realm of sport and physical
activity. Specifically, these studies have employed the
vicarious experiences of modeling, imagery, and the
provision of information regarding the ability of an
opponent to alter subjects' efficacy expectations in an
array of activities (e.gq., COfbin, Laurie, Gruger, &
Smiley, 1984; Gould & Weiss, 1981; Weinberg et al.,
1979).

Nevertheless, the type of information which has
been shown consistently to be the most powerful
influence on self-efficacy is that which the individual
derives directly from the environment about performance
accomplishments (Desharnais, Bouillon, & Godin, 1986;
Feltz, Landers, & Raeder, 1979; McAuley, 1985; Weinberg,
Sinardi, & Jackson, 1982). One of the ways that an
individual can receive such information is through the
explicit provision of KR, whose relationship with
subsequent motor performance was discussed earlier in
this chapter. Bandura (1986) sketched the process by
which KR influences self-efficacy when he noted that
"results of actions [KR] convey signs of progress which
can be either encouraging or disheartening depending
upon the direction of performance change" (p. 239).

Prior to concluding the present overview of self-
efficacy theory and embarking upon the discussion of

evidence of the relationship between self-efficacy and
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KR, an alternative conceptualization of self-confidence
--that of perceived competence--will be introduced.
Pioneered by Harter (1978), perceived competence is a
construct that is analogous to self-efficacy, differing
principally in that its use is restricted to studies of
children and that it refers to a relatively more general
sense of self-confidence. Contrary to Bandura's self-
efficacy which is fundamentally one's task-specific
self-confidence, Harter's perceived competence refers to
one's mastery expectations as they exist within separate
cognitive, social, and physical domains. According to
Harter, a child's perceived competence in a domain
evolves through reinforcement and other interactions
with the environment. Essentially, Harter's model
states that the more a child perceives himself or
herself to be competent within one of the domains, the
more he or she will be inclined to engage in and strive
to display competence at a given task within that
domain. According to Feltz (1988), both Bandura's
concept of self-efficacy and Harter's concept of
perceived competence are viable theoretical frameworks
in which to study self-confidence in sport. Research in
sport has shown that when sport-specific modifications
of Harter's scale are used, perceived competence is
predictive of actual performance ability (Feltz, 1988).

Because Harter's measurement of perceived competence is
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psychometrically sound and is derived from developmental
theory, Feltz recommends its use for research on the

self-confidence of children.

Research on the relationship between KR and self-

efficacy. There is a paucity of research that has been
conducted for the express purpose of illuminating the
relationship between KR and self-efficacy in motor
performance. Nevertheless, some studies which set out
to investigate other issues have spawned results which
support the existence of such a relationship (Corbin et
al., 1981; Stewart & Corbin, 1988; Weinberg et al.,
1981). It should be noted, though, that in most of this
literature the term KR is rarely employed; instead, the
same basic concept tends to be referred to as FB. For
this discussion, then, the distinction made earlier
between KR as external information and FB as sensory
information is not relevant.

Weinberg et al.'s (1981) study which sought to
examine the effects of preexisting and manipulated self-
efficacy on competitive motor performance yielded some
results which are germane to the present discussion. In
this investigation, male and female college students
served as subjects. The specific portion of this study
that is pertinent here is the manipulation of self-

efficacy which occurred prior to subjects' performing
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the actual task, a leg lift endurance competition. To
create a high-manipulated self-efficacy condition for
the competitive leg lift, half of the subjects were (a)
told that their opponent (actually a confederate) had
strained knee ligaments and (b) given bogus FB that they
performed better than their opponent on an isokinetic
leg-strength machine, a task related to the one in which
they would later engage. In the low-manipulated self-
efficacy condition, the other subjects were (a) told
that their opponent (also a confederate) was a college
track athlete and (b) given bogus FB that they performed
worse than their opponent on the isokinetic leg-strength
machine. As such, it was the second part of this
manipulation that involved providing information (albeit
deceptive) to subjects about performance accomplishments
on a task similar to the one in which they were about to
engage. To assess whether or not the intended
manipulation occurred, each subject was asked to rate
from 0% to 100% his or her expectation of enduring
longer than the opponent on the ensuing leg lift task.
The investigators determined that the high-manipulated
self-efficacy group had significantly higher efficacy
expectations than did the low-manipulated self-efficacy
group. Thus, Weinberg et al. provided some support for
the effect of information regarding performance

accomplishments upon self-efficacy.
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Additional evidence was implicit in Corbin et al.'s
(1981) study of gender differences with respect to how
children's self-confidence in motor ability is
influenced by the performance FB they receive. In the
study, the motor task in question was one that required
balancing on a stability platform. The procedure began
as subjects viewed a brief film of a same-age boy and
girl performing on the balance task. Next, subjects
were randomly assigned within each gender group to
either a FB or no-FB condition. After assignment,
subjects were given three trials on the balance task but
were not allowed to see their actual performance scores.
Those subjects in the FB group received positive verbal
performance FB during or after each of the trials (the
same FB schedule was given to all subjects in this
group), and those in the no-FB group received no
information about the quality of their performance.
Before each trial and after the last one, subjects were
asked to make performance predictions on a 7-point
Likert scale. These predictions were used as measures
of self-confidence or self-efficacy. Though the results
relevant to the present review were not reported by
Corbin et al., a more recent study by two of the same
authors indicated that in the 1981 study they "found
that immediate feedback concerning performance on a

balance task enhanced the confidence of children, [and]
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the effect was no different for girls than for boys"
(Stewart & Corbin, 1988, p. 163).

Stewart and Corbin (1988) illuminated the
relationship between performance accomplishment FB and
self-efficacy as well. This study was an extension of
that by Corbin et al. (1981) and sought to determine
whether boys' and girls' self-confidence is affected
differently by performance FB when preperformance self-
confidence is held constant. As in the.original study,
subjects viewed a short film of a boy and girl
performing the balance task. After the film, subjects
were asked to predict their own performance on the
balance task using a 7-point Likert scale. This
prediction would serve as a measure of preperformance
self-confidence.

Within each gender group, subjects were randomly
assigned to either a FB or no-FB condition. 1In
addition, within each condition subjects were grouped
for analysis according to whether they indicated high or
low preperformance self-confidence. Subjects were given
three trials and were not informed of their score on any
of them. Members of the FB\group were given
(qualitative) positive verbal performance FB after each
trial, and those of the no-FB group were given no such
information. After each trial, including the last one,

subjects made performance predictions for the next trial
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on the same 7-point scale. The final prediction was
used as the assessment of each subject's postperformance

self-confidence.

A 2 x 2 X 2 (Preperformance Self-Confidence x FB X
Gender) design was created to analyze changes in the
dependent variable, postperformance self-confidence.
This analysis revealed a significant FB main effect,
indicating that subjects who received FB had higher
postperformance self-confidence than those who did not
receive such FB. Also found was a Preperformance Self-
Confidence x FB interaction which indicated that those
subjects low in preperformance self-confidence benefited
the most from FB. According to the authors, the
essential implication of the study was that immediate FB
was especially helpful to subjects who lacked confidence
regardless of the subjects' gender.

Because research relating FB or KR to self-efficacy
is scant in the motor behavior literature, it may be
helpful to explore one study conducted outside this
realm that may have relevance to sport nevertheless.
Lenney et al. (1980) investigated the possibility that
the guidelines an individual is given regarding
performance FB can affect his or her self-evaluations of
performance as well as performance itself. Thus, unlike

the studies discussed previously, the study by Lenney et
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al. did not allow for an examination of the effects of
~providing FB on self-efficacy.

Lenney et al. (1980) asked male and female college
students to complete a test battery assessing various
intellectual skills. Subjects were randomly assigned to
one of three conditions based on the type of evaluation
guidelines they would receive prior to taking the test:

" (a) ambiguous guidelines; (b) clear guidelines; and (c)
clear guidelines including examples of superior
performance. After subjects completed the test, three
questionnaire items were used to assess subjects' self-
evaluation of performance. The important finding with
respect to the present discussion was that subjects in
the clear evaluation guideline group showed higher
postperformance self-evaluation as well aé higher actual
performance scores than those in the ambiguous guideline

group.

Summary and Discussion

In order to facilitate a clear understanding of the
rationale underlying the present investigation, the
important findings of the present review are summarized,
and their implications in general and with respect to
youth sports are discussed in this section. First, a
number of studies have shown that the provision of KR is

related to enhanced performance on various motor tasks
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(Bilodeau et al., 1959; Elwell & Grindley, 1938; Gibbs &
Brown, cited in Sage, 1984; Locke et al., 1968;
MacPherson et al., 1948; Stelmach, 1970; Thorndike,
1927; Trowbridge & Cason, 1932). Additionally, these
studies accounted for this relationship by citing
reinforcement, informational, and/or motivational
functions inherent in providing the KR. With respect to
the research conducted in the area of KR precision,
there is considerable support for the notion that
increasingly precise or specific KR is related to
improvements in motor performance up to some optimal
level of KR precision at which point further precision
has either a neutral or negative effect upon performance
(Bilodeau, 1953; Hunt, 1961; Magill & Wood, 1983;
McGuigan, 1959; Newell & Carlton, 1980; Rogers, 1974;
Salmoni et al., 1983).

While this body of research on KR precision has
examined the effects of different levels of specificity
of a single KR performance standard (e.g., accuracy of
performance) on motor performance, the possibility that
motor performance could be influenced by varying the
actual performance standard (e.g., KR on accuracy of
performance versus KR on speed of performance) has
received little, if any, research attention. The
studies that have been discussed have been conducted

predominantly in laboratory settings, using fabricated
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tasks in which goals were univocal (e.g., direct a spot
of light on a bull's-eye). When a goal is clear-cut as
such, undoubtedly KR will be based (at any of various
levels of specificity) upon how close the performer
comes to attaining that goal on a given trial. However,
in many applied motor tasks, particularly sports in
which there are often a variety of performance
statistics recorded, there may be multiple potential
goals, and it is not always clear which one(s) should be
the basis for the KR that performers will receive. 1In
football, for example, a quarterback may receive KR on
passing efficiency based upon the percentage of total
passes that were completed or KR based upon the number
of yards gained per pass attempt. Each of these
performance standards is a legitimate measure of passing
efficiency, but each may depict a somewhat different
characterization of performance. As such, an individual
quarterback might respond differently depending on the
type of KR (completion percentage or yards per pass
attempt) provided, and this could affect subsequent
performance.

Another task in which goals and KR may be expressed
in a multiplicity of forms is batting in baseball.
Traditionally, the most commonly employed measure (and
therefore most common basis for KR) of batting

performance has been batting average, an expression of
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the relative frequency with which a player gets base
hits. However, the goal of getting base hits to
increase batting average may not be appropriate for
young players. That is to say, the emphasis on where
the ball travels after being struck may obscure the more
immediate challenge, which is making contact with the
ball. After all, batting experts are in agreement that
using a round bat to strike a moving round ball is an
extremely difficult task, especially for children (Lau &
Glossbrenner, 1980; Williams & Underwood, 1970).

As an alternative to batting average, Doumit (1985)
proposed the contact average, a measure of the frequency
with which a player makes contact with the ball, as a
gauge of batting performance and a basis for providing
KR. Based on the assumption that making contact is, in
and of itself, a reasonable goal for very young baseball
players, contact average appears to be a more precise
mode of KR than batting average. 1In other words, while
contact average gives the child information that
reflects strictly how often he or she strikes the ball,
batting average reflects the outcome of many variables,
such as the fielding ability of the opposing team and
subjective judgments of the official scorer, that are
not directly related to the child's own performance.
Furthermore, in light of Lenney et al.'s (1980) findings

with respect to the clarity of performance evaluation
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guidelines, contact average may be viewed as less
ambiguous than batting average for the same reason.
Nevertheless, whether or not changing the batting
performance standard underlying KR from batting average
to contact average has any effect on the batting
performance of young players has not been formally
researched in the past. Thus, the present study
investigated, among other things, possible dissimilar
effects of administering these two types of KR on the
batting performance of youth baseball players.

Altering the basis of KR may have implications for
the self-efficacy of these young players as well. In
introducing the concept of contact average, Doumit
(1985) implied that by redefining success as making
contact (in lieu of getting base hits), the baseball
environment is restructured in such a way as to give
players a heightened sense of control over outcomes and
a greater chance to feel successful about their batting
capabilities. Based on the studies discussed earlier
that showed that the KR or FB an individual receives
about performance accomplishments influences his or her
self-efficacy, this seems quite plausible (Corbin et
al., 1981; Stewart & Corbin, 1988; Weinberg et al.,
1981). Because a player with a relatively high contact
average need not have a high batting average, the type

of KR a batter receives may have a serious impact upon



34

how he or she perceives past performance and approaches
future performance. A second purpose of the present
study was, then, to determine whether the type of KR
provided (contact average, batting average, or no FB)
has any effect on the batting efficacy of the youth
baseball players.

That the youth baseball environment can indeed be
modified to foster greater positive affect among
participants is supported by an intervention study
conducted by Smith et al. (1979) which investigated the
relationship between the level of positive reinforcement
provided by youth baseball coaches and the self-esteem
of their players. Specifically, this study revealed
that players of coaches who had engaged in a preseason
coach effectiveness training program--which explicitly
presented coaches with the goal of increasing their rate
of positive reinforcement to 25% of their total coaching
responses during the season--were significantly higher
in postseason general self-esteem compared to players of
coaches who had not been involved in the training
program. Furthermore, players of coaches who had
participated in the training program evidenced
significant increases in self-esteem from the previous
season, while those players of coaches who had not
participated in the program did not. These findings,

which indicate that particular aspects of the youth
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sport environment may be recasted to create a more
positive experience for the participants, suggest that
in the present thesis, altering KR to a more appropriate
form could enhance the batting efficacy of the subjects.
Regarding self-efficacy's association with other
motivational factors, Bandura (1977) contended that
self-efficacy is positively related to subsequent
'expenditures of effort and persistence. This notion is
consistent with Harter's (1978) discussion of perceived
competence, as being positively related to one's
inclination to engage in and persevere at a task.
Employing Harter's (1978) model as a framework,
some studies have investigated the possibility of such a
connection between perceived competence and persistence
in youth sport. Specifically, these studies compared
the perceived physical competence of children who
continue to participate and that of those who have
discontinued participation. Supporting the existence of
a positive relationship between perceived competence and
persistence, Feltz and Petlichkoff (1983) found that
subjects persisting in interscholastic athletics were
significantly higher in perceived competence than those
who had dropped out. Additionally, Burton and Martens'
(1986) study comparing current and former youth
wrestlers yielded similar results. Based on this

evidence, it seems logical that another purpose of the
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present study was to determine whether any KR effects on
efficacy have implications for persistence in baseball.

A final issue related to self-efficacy or perceived
competence that was explored in the present study is
based upon Scanlan and Lewthwaite's (1986) inquiry
concerning factors that predict the enjoyment
experienced by youth wrestlers. Specifically, through
the use of a wrestling-specific adaptation of Harter's
(1978) perceived competence model, these researchers
determined that those athletes possessing higher levels
of perceived competence enjoyed the wrestling
participation experience significantly more than did
those with lower perceived competence. Emanating from
this finding, the present study attempted to determine
whether any effects of KR on batting efficacy had
significant ramifications for the amount of enjoyment of
baseball and batting experienced by the youth baseball
players being studied. Related to enjoyment, a final
variable whose relationship with KR and batting efficacy
was investigated in the present thesis was that of
satisfaction with batting performance.

To reiterate, in view of the literature reviewed
and discussed, the present study of youth baseball
players was undertaken to investigate the relationship
between KR or FB and six different performance and

motivational variables. 1In particular, the
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relationships that were studied include those between
the types of batting performance FB (contact average,
batting average, and no FB) provided and (a) batting

performance, (b) batting efficacy, (c) persistence in
baseball, (d) enjoyment of the baseball participation
experience, (e) enjoyment of batting, and (f)

satisfaction with batting performance.







CHAPTER III

METHOD

This study investigated the effects of different
batting performance FB conditions (contact average,
batting average, and no FB) on the batting performance,
batting efficacy, and levels of enjoyment, satisfaction,
and persistence of youth baseball players.
Specifically, the hypotheses underlying this inquiry
were that subjects receiving contact average FB would
(a) exhibit a greater increase in batting efficacy from
early season to late season compared to subjects
receiving batting average FB and subjects receiving no
FB, (b) show higher late-season indicators of enjoyment
of the baseball experience, enjoyment of batting,
satisfaction with batting performance, and persistence
compared to subjects receiving batting average FB and
subjects receiving no FB, and (c) evidence superior
measures of batting performance in late season
(cumulative batting performance) compared to subjects

receiving batting average FB.

38
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Subjects

Participants in this study were 101 children
between the ages of 10 and 12 years (based on age on
August 1, 1989) from 9 teams in a community-sponsored
youth baseball league in a small city in mid-Michigan.
Of this total, however, only 78 subjects were included
in the analysis, as those individuals whose data were
incomplete were discarded from consideration. Subjects
whose data were incomplete either were not present for
all of the testing sessions or completed questionnaires
improperly. The sample possessed a mean age of 11.04
years (SD = .81), ranged in academic grade from 3rd to
7th, and was approximately 95% male and 5% female.

Three teams were randomly assigned to each of the
following treatment conditions: contact average FB,
batting average FB, and no FB. However, the players on
these teams, not the teams themselves, were the unit of
analysis in this study. In the final analysis, there
were 29 subjects in the contact average FB group, 25 in
the batting average FB group, and 24 in the no-FB group.
In addition, Table 1 contains a breakdown of the number
of subjects in each treatment group by age. Postseason
examination of the win-loss record of each of the
participant teams revealed general consistency across
groups. The following are the composite winning

percentages by group: .444 for the contact average FB
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group, .500 for the batting average FB group, and .428

for the no-FB group.

Design

To test the first hypothesis, regarding the effect
of FB upon batting efficacy, a 3 x 2 (Group x Pre/Post)
factorial design was employed. The first factor was the
contact average FB group versus the batting average FB
group and the no-FB group. The second factor was an
early-season versus late-season repeated measure. 1In
addition, a posttest-only control group design was used
to test the second hypothesis, concerning the effect of
FB on enjoyment, satisfaction, and persistence. A
similar posttest-only design was employed to test the
third hypothesis, regarding the effect of FB upon

batting performance.

Dependent Measures

Batting efficacy. In an attempt to offset the bias
that any one measure may have had, multiple measures of
batting efficacy were used on both the early- and late-
season tests (Campbell & Fiske, 1959). The
microanalytic approach to measuring self-efficacy as
suggested by Bandura (1977) was not employed, however.
Because batting performance was not assessed on a game-
to-game basis, it was not appropriate to assess batting

efficacy in such a game-specific manner.
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One such measure that was employed, perceived
batting competence, was based upon the physical subscale
of Harter's (1982) Perceived Competence Scale for
Children. Three of the items on Harter's physical
subscale were adapted to baseball batting (see
Appendices A and B). Specifically, subjects were
presented with an inventory containing the following
three items of paired statements reflecting a social
comparison of batting ability: "Some kids do very well
at batting, BUT others don't feel that they are very
good when it comes to batting"; "Some kids wish they
could be a lot better at batting, BUT other kids feel
that they are good enough"; and "Some kids feel they are
better than others their age at batting, BUT other kids
don't feel they can bat as well." For each pair of
statements, each subject selected the one believed to be
more personally applicable. Once this choice was made,
the subject was asked to indicate whether the chosen

statement was sort of true or really true for him or

her. Each of the three items was scored such that 1
denoted the lowest level of batting efficacy, and 4, the
highest. (Scoring keys are presented in Appendices A
and B.) For each subject, the three scores were summed
and averaged, yielding his or her measure of perceived

batting competence.
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The additional measure of batting efficacy was
batting confidence, which reflected a subject's response
on a 5-point Likert scale to the question "How confident
are you in your batting?" (see Appendices A and B).

Responses ranged from not at all (1) to very much (5).

Enjoyment of baseball. The late-season assessment
of subjects' enjoyment of the baseball participation
experience was a modification of the two items employed
by Scanlan and Lewthwaite (1986) to measure enjoyment
experienced by young wrestlers (see Appendix B).
Subjects were asked to respond on a 5-point Likert scale
to the following questions: "How much fun did you have
playing baseball this season?" (where responses ranged
from no fun at all [1] to very much fun [5]) and "How
much do you like to play in this baseball league?"
(where responses ranged from not at all [1] to very much
[5]). As advocated by Scanlan and Lewthwaite, for each
subject the unweighted sum of responses to these two

items represented a measure of enjoyment of baseball.

Enjoyment of batting. The late-season assessment
of enjoyment of batting was obtained in a similar manner
as enjoyment of baseball (see Appendix B). 1In this
case, however, subjects were asked to respond on a 5-
point scale to these two questions: "How much fun did

you have batting this season?" (where responses ranged
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from no fun at all [1] to very much fun [5]) and "How
much do you like to bat?" (where responses ranged from
not at all [1] to very much [5]). For each subject,
responses to the two items were summed to yield a

measure of enjoyment of batting.

Satisfaction with batting performance. The late-
season measure of subjects' satisfaction with their
season's batting performance was based upon responses to
the question "How pleased are you with the way you
batted this season?" (See Appendix B). Subjects
selected responses from very disappointed (1) to very

pleased (4) on the 4-point Likert scale provided.

Persistence. To obtain an estimate of the extent
subjects intended to persist in baseball, on the late-
season test subjects were asked to respond on a 5-point
Likert scale to the question "Do you think you will play
in a baseball league again next year?" (see Appendix B).
Subjects chose responses ranging from definitely will
not play again (1) to definitely plan to play again (5).
Additionally, an open-ended item followed in which
subjects could express reasons for planning to play or

not play next year.

Batting performance. At the conclusion of the

treatment period, the batting performance of each
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subject (in the two FB groups) was measured two ways.
First, batting performance was assessed in the more
traditional manner by computing batting average, which
involved dividing a subject's number of base hits by
number of official at bats. Second, batting performance
was measured according to contact average, derived by
dividing a player's number of times making fair contact

by number of official bats.

Procedure

Experimental assistants. This study necessitated

the hiring and training of eight assistants, six of whom
were assigned to a (batting average FB or contact
average FB) team to follow over the course of the
season, and two of whom were designated to serve as
alternates. These assistants, local high school
students, were blind to the hypotheses of the study
while performing their duties. At an introductory
meeting with the experimenter, assistants completed an
application and were verbally screened as to whether
they possessed sufficient knowledge of baseball to
accurately log individual players' number of at bats,
base hits, and times making fair contact and to compute
batting average and contact average. Additionally,

assistants were told that they would each need a
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calculator to facilitate the accurate and rapid
computation of the statistics on batting performance.

Prior to the beginning of the actual study, the
assistants met with the experimenter again for team
assignments and instructions concerning the data logging
and computational processes. Briefly stated, the
experimenter explicitly defined and illustrated what was
meant by "at bat," "base hit," "contact," "contact
average," and "batting average"; presented the list of
error criteria that would be used to determine whether
or not to credit a subject with a base hit; gave
instructions on how to administer questionnaires; and
demonstrated how to use the tally sheets in data
collection and fill out and distribute the FB cards.
Additionally, assistants were instructed to maintain a
qualitative log of subjects' behavioral responses to the
administration of FB. During this meeting, each
assistant received a notebook containing summaries of
all instructions and error criteria (see Appendix C) as
well as various supplies that would be needed (e.g.,
tally sheets, FB cards, pencils, and paper for the

qualitative log).

Preintervention preparations and early-season

assessments. Following approval from the university's

human subjects review committee, the execution of the
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present study was still predicated upon receiving
consent from a series of parties. Approximately 6 weeks
prior to the beginning of the baseball season,
permission to conduct this study was sought from the
commissioner of a community-sponsored youth baseball
league. Once this permission was granted, the
experimenter convened with the league's 16 coaches,
explained the study, and asked for volunteers to allow
players on their teams to serve as subjects. Nine
coaches agreed to cooperate with the study, and these
individuals were given parental consent forms (see
Appendix D) to distribute to their players at their
first practice sessions. Players took these consent
forms home where they were to be signed by parents
and/or guardians and then returned to the coaches who
would give them back to the experimenter. In order to
answer questions and describe the study in more detail,
the experimenter held a meeting for parents 3 weeks
before the season started.

After all necessary consents were obtained, 3 of
the 9 teams were randomly assigned to each of the
following conditions: contact average FB, batting
average FB, and no FB. Coaches were notified regarding
the condition to which their teams had been assigned.

In the session immediately following each

participant team's second game of the season,
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experimental assistants gathered subjects together,
assured them of their confidentiality, and proceeded to
administer background questionnaires as well as
questionnaires to assess batting efficacy. The reason
that these base line measures of batting efficacy were
taken after two games of the season, as opposed to
during the preseason, was to enable subjects to have
some additional basis for judging their batting ability.
The assistants explained to the subjects how each
questionnaire was to be completed (see Appendix C).
Subjects were told not to move on to the second
questionnaire until all subjects had completed the first
questionnaire, and so on. For each team, the
administration of questionnaires by the assistant was
supervised by either the experimenter or another
graduate student.

Furthermore, at the same postgame session for teams
assigned to either of the two FB conditions, the
assistant read instructions regarding the interpretation
of whichever type of batting performance FB that
particular team would receive during the season (see
Appendix C). Simply stated, teams in the contact
average FB group were given a brief description of
contact average, and those in the batting average FB

group were given a description of batting average.
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Intervention. During each game of the season
(through the 10th game) for teams in the FB conditions,
experimental assistants tabulated for their assigned
team the number of official at bats, base hits, and
times making fair contact for each subject and then
calculated season totals in each of these categories.
Prior to the start of each game, the assistants copied
the batting order of the assigned team on to the rows of
a game tally sheet (see Appendix C). When the assigned
team was batting, for each subject who appeared at the
plate in that inning assistants placed a "1" to indicate
occurrence or a "0" to indicate nonoccurrence in
subcolumns denoting at bats, contact, and hits (all
within the appropriate inning column). In the event
assistants had a question regarding the proper scoring
of an event (e.g., should a subject be credited with an
at bat, contact, and a base hit or just with an at bat
and contact?) they were instructed to consult the
instructions and/or error criteria contained in their
notebooks. Additionally, to ensure that subjects would
be appropriately credited on the tally sheet, assistants
were instructed to be alert for any changes in the
batting order. Throughout the season, the experimenter
attended most of the games and thus was available to
personally answer assistants' specific questions as well

as to make certain that assistants were employing the
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tally sheet in the proper fashion. After each game,
assistants mailed a copy of the tally sheet to the
experimenter.

After the team had batted for the final time in
each game, the assistant calculated game and cumulative
totals in each statistical category (at bats, base hits,
and contact) for individual subjects. Next, the
assistant computed updates of the relevant batting
performance statistic for each subject. That is,
assistants assigned to teams that received contact
average FB computed contact averages, and those assigned
to teams that received batting average FB computed
batting averages. Assistants proceeded to transfer the
performance information to the FB index cards (see
Appendix C) and then seal them so that FB would be
private.

Immediately following the team's next game, the
assistant gave the FB cards to the coach who would
distribute them to the subjects. For subjects in the
contact average FB group, FB included cumulative at
bats, contact, and contact average as well as
corresponding information for the game prior to the one
that had just been played. In the batting average FB
group, subjects received FB that included at bats, base
hits, and batting average for the season as well as for

the game prior to the one that had just been played.



51

While the FB was being distributed, assistants recorded
(in their notebooks) the behavioral responses of
subjects. In accordance with the recommendations of the
university's human subjects review committee, subjects
were discouraged from sharing their FB information with
each other. Please note that regarding the
dissemination of FB, the original intention of the
experimenter was for this to occur immediately before
(rather than after) the next game so that FB would be as
current as possible. However, the coaches objected to
this as they believed that it would disrupt their
pregame preparations.

This FB routine, which began following the 3rd game
of the season, was repeated after every game through the
10th game for each team in the FB conditions with one
exception. One of the teams in the batting average FB
condition did not receive FB after the 10th game at the
coach's request. This coach cited his team's continual
discouragement by the FB as the reason for its
discontinuation. Thus, instead of receiving FB a total
of eight times during the intervention period as did the
other teams in the FB conditions, this one team received
FB seven times.

Throughout the intervention period, efforts were
made to protect the rights of subjects as well as those

players who chose not to participate in the study. 1In
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addition to providing FB to subjects privately on sealed
index cards and discouraging the sharing of FB
information, another measure taken was that players who
were not part of the study were given bogus FB cards
containing either brief batting tips or motivational
statements in lieu of performance information (see
Appendix C). When sealed, these bogus cards looked
exactly like the FB cards received by subjects. This
was done in an attempt to ensure that nonsubjects would
not feel excluded from their teammates while FB was

being administered.

Late-season assessments and debriefing of subjects.

Following the distribution of FB cards after the 10th
game of the season for teams in the contact average and
batting average FB groups (except for the one team which
opted not to receive FB this last time) and immediately
following the conclusion of the 10th game for teams in
the no-FB group (and that one batting average FB team)
experimental assistants administered to subjects
inventories to assess batting efficacy, enjoyment of the
baseball participation experience, enjoyment of batting,
satisfaction with batting performance, and persistence
(see Appendix B). The procedure for administering these
questionnaires was similar to that employed with respect

to the early-season questionnaires. Again, assistants
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were supervised by the experimenter or another graduate
student. Once the questionnaires were completed and
collected, assistants distributed handouts which served
to debrief subjects and their parents/guardians
concerning the underlying nature of this batting
performance FB study (see Appendix E). To the one
batting average FB team that had discontinued its
intervention one game prematurely, the experimenter made
a brief comment about the fact that batting average is
not necessarily the fairest gauge of one's performance
and then offered to speak to subjects personally if they
were still bothered by their earlier FB. No subjects
accepted this invitation. The final task of the
experimental assistants was to compute subjects' contact
averages and batting averages through the 10th game of

the season.

Treatment of the Data

Data for the first hypothesis, about changes in
batting efficacy scores from early to late in the season
were analyzed in a 3 x 2 (Group x Pre/Post) multivariate
analysis of variance (MANOVA) with repeated measures on
the second factor and with the two measures of batting
efficacy, perceived batting competence énd batting
confidence, as the dependent measures. The data for the

second hypothesis, concerning late-season enjoyment of
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baseball, enjoyment of batting, satisfaction, and
persistence, were analyzed in a one-way MANOVA for
group. Data for the third hypothesis, regarding batting
performance of the conéact average FB and batting
average FB groups, were analyzed in a one-way MANOVA for
group on the two performance measures, contact average
and batting average. The criterion level for all

statistical tests was p < = .05.



CHAPTER IV
RESULTS AND DISCUSSION

Results

The results of this study have been organized into
three sections. The first section presents the results
of self-report data. The second section presents
results with respect to performance measures. The third
section presents results of qualitative data obtained

during the study.

Self-report results. Prior to testing any of the
hypotheses, correlations among the self-report measures
were examined for their degree of association. Table 2
presents a summary of the correlations which shows a
moderate degree of association among the dependent
measures. Additionally, in order to provide perspective
on the data before delving into the inferential
analyses, across-condition descriptive data are
presented in this section. Subjects considered
themselves slightly above average in perceived batting
competence (on a scale when 4 denoted the highest

perceived competence and 1, the lowest) in early season
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(M = 2.73; SD = .75) and in late season (M = 2.74; SD =
.79) . The batting confidence measure of batting
efficacy (on a scale where 5 denoted the highest

" confidence and 1, the lowest) declined slightly from its
fairly high early-season reading (M = 4.04; SD = .93) to
its late-season assessment (M = 3.99; SD = .96). Late-
season measures of enjoyment (on a scale where 10
indicated the most enjoyment and 2, the least) were very
high for both the baseball experience in general (M =
9.33; SD = 1.17) and batting (M = 8.67; SD = 1.45).
Regarding late-season satisfaction with batting
performance (on a scale where 4 indicated the most
satisfaction and 1, the least), subjects rated
themselves as being quite satisfied (M = 3.21; SD =
.89). Finally, the late-season assessment of
persistence (on a scale where 5 denoted the highest
level of persistence and 1, the lowest) indicated the
subjects were extremely intent upon returning to a
baseball league the following season (M = 4.68; SD =
.71). As a whole, these data suggest that the overall
youth baseball experience was a positive one for the
subjects. The means and standard deviations for all
self-report measures (across and within the three
treatment groups) are listed in Table 3.

The first hypothesis stated that subjects receiving

contact average FB would evidence a greater increase in
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batting efficacy from early season to late season com-
pared to subjects receiving batting average FB and sub-
jects receiving no FB. Therefore, batting efficacy
scores were analyzed in a 3 x 2 (Group x Pre/Post) mul-
tivariate analysis of variance (MANOVA) with repeated
measures on the second factor and with perceived batting
competence and batting confidence as the dependent mea-
sures. Results from this analysis indicated no signifi-
cant multivariate effects for group, F (4,148) = 1.62, p
> .17, trials, F (2,74) = 2.26, p > .78, or Group X
Trials, F (4,148) = 2.26, p > .065 (F statistics are an
approximation based on Wilks' criterion). The Group x
Trials interaction was close to reaching significance,
but upon examination of means, the trends toward
interaction were inconsistent between the dependent
measures (see Figures 1 and 2). Therefore, the first
hypothesis was not supported.

The second hypothesis predicted that subjects
receiving contact average FB would show higher indica-
tors of enjoyment of the baseball experience, enjoyment
of batting, satisfaction with batting performance, and
persistence late in the season compared to subjects
receiving batting average FB and subjects receiving no
FB. To test this hypothesis, a one-way MANOVA for group

was conducted on these four late-season measures.



60

3.00
2.96
292
2.88
2.84 No-FB Group
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2.76
Batting Average FB Group
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MEAN PERCEIVED BATTING COMPETENCE

2.60 g Contact Average FB Group

Early Season Late Season
TIME OF ASSESSMENT

Figure 1. Changes in perceived batting competence as a
function of early-season versus late-season assessment,
by treatment group.
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Fiqure 2. Changes in batting confidence as a function
of early-season versus late-season assessment, by
treatment group.
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Results from this analysis revealed no significant mul-
tivariate effect for group, F (8,144) = 1.06, p > .40.
Therefore, the second hypothesis was not supported.

Given the extreme differences among the groups on
their early-season perceived batting competence scores,
a one-way multivariate analysis of covariance (MANCOVA)
was conducted on late-season measures of batting effi-
cacy (both perceived batting competence and batting con-
fidence), enjoyment of baseball, enjoyment of batting,
satisfaction, and persistence using subjects' early-sea-
son perceived batting competence scores as the covari-
ate. Results from this analysis indicated a significant
overall multivariate effect for the covariate, F (6,69)
= 9.40, p < .001. All post hoc univariate F tests were
significant for all dependent variables with the excep-
tion of persistence. A summary of these univariate
tests is contained in Table F-1 in Appendix F. No sig-
nificant effect was found, however, for group, F
(12,138) = .92, p > .53. These results suggest that
regardless of treatment group, subjects' early-season
batting efficacy (as measured by perceived batting com-
petence) was responsible for late-season batting effi-
cacy, enjoyment of baseball and batting, and satisfac-
tion.

Performance measure results. Data on batting

performance were collected only for the contact average
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and batting average FB groups, not for the no-FB group.
Across these two FB groups, late-season computations of
contact average and batting average indicated that
subjects made contact with the ball in more than half of
their at bats (M = .537; SD = .24) and obtained base
hits in nearly one-third of their at bats (M = .326; SD
= .19). The ranges in batting and contact averages were
.000 to .850 and .000 to 1.000 respectively. These data
suggest that, overall, subjects in the two FB groups
were fairly successful in batting. The means and
standard deviations of all late-season performance
measures (both across and within groups) are listed in
Table 4.

The third hypothesis stated that subjects receiving
contact average FB would show superior late-season
(total) batting performance measures compared to
subjects receiving batting average FB. .To test this
hypothesis, a one-way MANOVA for group was conducted on
the two batting performance measures, batting average
and contact average. Results indicated no significant
multivariate effect for group, F (2,51) = .08, p > .93.
Therefore, the third hypothesis was not supported.

Similarly to initial group differences in batting
efficacy, groups showed extreme initial differences in
contact averages as calculated over the first two games,

prior to treatment (contact average FB group M = .457,
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SD = .38; batting average FB group M= .527, SD = .35).
Therefore, another one-way MANCOVA was conducted on
batting and contact averages, using initial contact
average as the covariate. Unfortunately, although
results indicated a significant overall multivariate
effect for the covariate, F (2,48) = 36.52, p < .001, no

significant effect was found for group, F (2,48) = .27,
p > .76. A summary of the post hoc univariate F tests
is contained in Table F-2 in Appendix F. Similarly to
batting efficacy, these results indicate that regardless
of treatment group, subjects' early-season contact
average was responsible for late-season contact average
and batting average.

An additional comparison was made between the two
FB groups in terms of the strength of the correlations
between batting performance and efficacy. The rationale
behind this comparison was that according to self-
efficacy theory (Bandura, 1986), the less ambiguous the
FB, the stronger the correspondence between self-
efficacy and performance. Contact average FB would seem
to provide less ambiguous information about batting than
batting average FB because, as discussed in the Review
of Literature, contact average FB provides the player
with information strictly reflecting the frequency with
which he or she strikes the ball, while batting average

feedback reflects the outcome of many variables (e.qg.,
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the fielding ability of the opposing team and subjective
judgments of the official scorer) that ére not directly
related to the player's own performance. The
correlation between contact average and the perceived
batting competence measure was .62 for the contact
average FB group and .46 for the batting average FB
group. The correlation between batting average and the
perceived batting competence measure was .71 for the
contact average FB group and .43 for the batting average
FB group. Although a statistical comparison of the two
groups showed no significant differences between the
correlations, the relationship between batting efficacy
and performance tended to be higher for the contact
average FB group. All correlations were significantly

different from zero.

Qualitative data results. Throughout the treatment
period for the two FB conditions, each experimental
assistant maintained a log in which he or she recorded
subjects' behavioral responses when the FB index cards
were distributed. Subjects in the contact average FB
group and those in the batting average FB group
displayed a number of similar positive and negative
affective responses to the FB. For example, in both
groups, subjects typically reacted to favorable FB with

smiles and/or a desire to share the information with
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teammates or parents. In response to or in anticipation
of unfavorable FB, subjects in both FB conditions tended
to curse, tear up the cards, throw them down, or ignore
them (i.e., not even breaking the seal to look at the FB
information) altogether. Noticeable differences between
the two FB groups included reports that the batting
average FB group (a) experienced incidents in which
subjects cried in response to the FB while there were no
such incidents documented in the contact average FB
group, (b) evidenced a higher incidence of cursing
responses compared to the contact average FB group, and
(c) demonstrated more frequent questioning of the
validity of the FB statistics and apparent confusion
about the meaning of the FB compared to the contact
average FB group. Also worthy of mention is that of the
six coaches of teams in the FB conditions, the only one
who actively sought to prematurely discontinue his
team's treatment (i.e., the administration of FB) was a
coach of a team in the batting average FB condition who

cited his team's continual discouragement by the FB.

Discussion

The results of the study do not support the three
hypotheses, that subjects receiving contact average FB
would (a) show a greater increase in batting efficacy

and (b) show higher indicators of enjoyment,
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satisfaction, and persistence late in the season
compared to subjects receiving batting average FB and
subjects receiving no FB and (c) possess higher batting
performance measures compared to subjects receiving
batting average FB. Additional analyses revealed that
regardless of treatment group, subjects' early-season
batting efficacy (as measured by perceived batting
competence) was responsible for late-season efficacy,
enjoyment, and satisfaction; and early-season contact
average was responsible for late-season contact and
batting averages. There are several possible
explanations for these findings. For the purpose of the
present discussion, these explanations are organized
according to whether they are methodological or

conceptual in nature.

Methodological explanations. Subjects in the study
were not provided with batting performance FB on a given
game immediately following that game or even any time
prior to the subsequent game. Rather, because of
practical constraints and coaches' wishes not to have FB
interfere with pregame preparations, FB on a given game

had to be presented to subjects after the following

game. In laboratory experiments, FB or KR administered
on this type of schedule is called a trials-delay

procedure. There exists considerable evidence from such
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laboratory research that, compared to immediate FB
conditions, trials-delay procedures are associated with
performance decreases (Bilodeau, 1956; Lavery, 1964;
Lavery & Suddon, 1962; Lorge & Thorndike, 1935).
Salmoni et al. (1984) provided the following explanation
for this phenomenon:

Such clear effects on performance are

predictable from a variety of viewpoints on

how KR functions. They also fit with our

position that KR is acting as guidance. When

KR is delayed by a number of trials subjects

are less able to use the KR in relation to the

memory of the trial to which the KR has

referred, and less effective planning of a

next response is expected. Such effects could

be caused by forgetting the earlier responses

over time, by interference with its memory via

the interpolated trials..., or by both. (p.

373)
Similarly, the delay of batting performance FB in the
present study may have eliminated performance effects
that might have been present had the FB been provided to
subjects immediately after the game to which it
referred. Furthermore, speculation is possible that
this delay had a similar negative effect on the FB's

ability to influence subjects' batting efficacy which,
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in turn, diminished the FB's impact on enjoyment,
satisfaction, and persistence. Future research in this
area should attempt to provide immediate FB to subjects
or, at least, minimize the delay period.

A second explanation for the failure of the results
of the present study to support the hypotheses concerns
the fact that FB was provided to subjects privately on
index cards rather than through the typical means in
which performance statistics of all team members are
presented on a single-page handout. Provided in this
private manner in order to ensure subjects'
confidentiality and to satisfy recommendations of the
university's human subjects review committee, as such
the FB was diminished in terms of its natural social
comparison component. According to Bandura (1981),
social comparison of performance is a cfitical factor
influencing one's self-efficacy. Additionally, evidence
from developmental psychology suggests that the age
group of subjects in the present study tends to use
social comparison in making competence judgments (Ruble,
Boggiano, Feldman, & Loebl, 1980). Therefore, by
deemphasizing the social comparison aspect of the
batting performance FB in the present study, some of the
strength of the FB to modify batting efficacy and its
hypothesized correlates may have been sacrificed. 1In

order to better simulate FB that is normally given by
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coaches to players, future research in this area should
attempt to keep the social comparison component of FB
intact.

A third methodological explanation for the failure
to support the hypotheses about the effects of batting
performance FB is related to the source of FB. In the
study, FB statistics were compiled and recorded on index
cards by experimental assistants rather than coaches.
Even though coaches were the individuals who distributed
FB cards to the subjects, subjects were no doubt aware
that coaches neither tabulated the performance
statistics themselves nor were allowed to see the FB
information printed on the cards. 1In the field of
industrial psychology, there exists evidence that the
effects of FB are partially a function of the
credibility (Geller, Eason, Phillips, & Pierson, 1980;
Greller & Herold, 1975; Tuckman & Oliver, 1968) and
power (Ilgen, Fisher, & Taylor, 1979; Prue & Fairbank,
1981) of the FB source. Duncan and Bruwelheide (1986)
defined these two source dimensions as follows:

Credibility refers to the knowledge of the

source concerning the performance of the

individual, and his or her familiarity with

the task per se....Power refers to the extent

to which the source influences or has control
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over rewards and punishers related to the

worker's performance. (p. 103)

Applying this notion to the present study, subjects
probably perceived the experimental assistant as the
true source of batting performance FB, a source lacking
in credibility and power compared to the coach. As
such, the effects of the FB upon batting efficacy,
enjoyment, satisfaction, and persistence may have been
severely tempered. Future research should attempt to
obtain greater cooperation from each coach so that he or
she may serve as the actual source of FB as would be the
case under typical circumstances.

A fourth methodological explanation for the failure
to support the hypotheses is based on the premise by
Reeve and Magill (1981) that in order for FB or KR to
serve as an external standard influencing cognitions of
the individual, that individual "must first develop an
understanding of the information contained in the KR
statement" (p. 84). In the present study, prior to
treatment subjects in the FB conditions were read a
brief description of the nature of the FB (batting
average or contact average) that they would receive (see
Appendix C). There is, however, a possibility that many
subjects did not fully comprehend this description. 1In
fact, qualitative data collected by experimental

assistants indicated that some subjects reacted to the
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FB with such responses as "Why did my average go down?"
If such a lack of understanding were widespread, this
would help illuminate why the FB did not have the
effects on batting performance, battingvefficacy,
enjoyment, satisfaction, and persistence that were
predicted. Any future research in the area of FB should
attempt to ensure that subjects completely understand
the essence of the FB with which they are to be
provided. Additionally, such studies would benefit from
including some type of questionnaire item as a check of
subjects' FB comprehension.

Two additional methodological explanations that may
account for the failure to support the hypotheses about
the effects of batting performance FB are highly
speculative but, nonetheless, merit inclusion in the
present discussion. First, the treatment (i.e.,
administration of FB) period was rather short in
duration, only eight games. Perhaps such FB requires a
longer span of administration in order to noticeably
impact batting performance, batting efficacy, and its
hypothesized correlates of enjoyment, satisfaction, and
persistence. Second, because of the nature of the
league's schedule, usually subjects received FB only
once per week. Over the course of a week's time, the
effects of FB on batting efficacy may have lost potency.

Therefore, over the entire season, the cumulative
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effects of FB may not have been as robust as they might
have been. This situation was exacerbated by the fact
that due to extremely inclement weather, there were
occasions in which subjects did not receive any FB for
two or three weeks at a time. During such extended
hiatuses, subjects and their coaches did not have any
organized contact with each other. Based on these two
speculative explanations, future field research in the
realm of FB should attempt to study situations in which

FB may be provided more frequently over a longer period.

Conceptual explanations. The finding that,
regardless of treatment, early-season batting efficacy
(as measured by perceived batting competence) was
responsible for late-season batting efficacy, enjoyment,
and satisfaction may be viewed as consistent with self-
efficacy theory. Specifically, Bandura (1986) argued
that "a strong belief in one's self-efficaciousness
intensifies and sustains the effort needed to realize
difficult performances which are hard to attain if one
is doubt-ridden" (p. 394). From this premise, an
inference may be drawn that initial self-efficacy is
predictive of the type of cognitions and affect
experienced during the execution of the task. In the

present study, this would account for early-season
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batting efficacy's strong influence on most late-season
dependent measures across treatment conditions.

Related to this topic, it is interesting to note
that an examination of the measures of batting efficacy
revealed that in each of the three treatment conditions,
at least one of the two efficacy measures (perceived
batting competence and batting confidence) decreased or
stayed the same throughout the season. In tandem with
the finding of the strong influence of early-season
batting efficacy on late-season batting efficacy,
enjoyment, and satisfaction, these results have
important implications for youth baseball coaches.
Specifically, because of the power of early-season
efficacy and the fragility of efficacy itself
demonstrated in the present study, coaches should
consider active strategies of enhancing the efficacy of
their players at the beginning of and throughout the
season. Such strategies for coaches include effective
communication and positive verbal reinforcement,
modeling, visualization, anxiety management through
relaxation and/or reinterpretation of arousal, and
placing an emphasis on effort over outcome (Lirgg &
Feltz, 1989). Furthermore, because early-season
efficacy seems to be such an important determinant of
the quality of the sport experience, coaches should make

an effort to structure preseason and early-season
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practices in a manner that will ensure early successes
for each child and thus maximize the initial efficacy
which he or she takes into competition (Lirgg & Feltz,
1989). For example, before the season starts a youth
baseball coach might schedule special practice sessions
for some of the lesser-skilled batters in which he or
she can give these individuals more private instruction
and allow them the opportunity to practice batting off a
tee and/or against slow pitching.

An additional conceptual explanation for the
failure to support the hypotheses concerning the effects
of different types of batting performance FB relates to
goal setting, a variable that was uncontrolled in the
present study. In an extensive review of literature on
KR and performance, Locke et al. (1968) determined that
the motivational effects of KR on performance are
actually a consequence of the goals the individual sets
in response to the KR. In particular, the more specific
and difficult the goals set, the greater the effects on
performance. This notion has received strong support in
the literature on industrial psychology (e.g., Bassett,
1979; Ivancevich, 1974, 1977; Latham & Locke, 1975;
Locke, 1968; Yukl & Latham, 1978) and partial support in
limited research in sport psychology (Hall, Weinberg, &
Jackson, 1987). Regarding the relationship among self-

efficacy, FB, and goal setting, Bandura (1986) stated
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that the activation of self-evaluation processes through
internal comparisons requires both-personal goals and FB
of one's performance. Schunk (1983) supported this
premise by finding that FB combined with specific,
proximal goals facilitated heightened self-efficacy of
children on a mathematical task. Thus, the present
study's failure to control for the goals that subjects
set in response to the batting performance FB that they
received may have contributed to the lack of effect of
FB on performance, batting efficacy, and (as a
consequence) enjoyment, satisfaction, and persistence.
Future research in this area should emphasize that
subjects set and focus on personal goals throughout the
treatment period. Additionally, a more specific
recommendation is that research be undertaken to examine
the possible interaction between various types of FB and
education on goal setting.

Even though the statistical analyses did not
support the hypotheses of the present study, qualitative
data did support the study's basic premise that contact
average is a more appropriate mode of FB for youth
baseball players. Specifically, the underlying
rationale for investigating the effects of contact
average FB, an alternative to traditional batting
average FB, was that contact average is less ambiguous

and is based on a more realistic (for children)
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definition of success: simply making contact with the
ball as opposed to getting a base hit. 1Indeed, that
contact average FB is more liberal than batting average
FB in crediting a player with batting success might help
to explain why subjects in the contact average FB
condition did not exhibit crying in response to the FB,
while some subjects in the batting average FB group did.
Additionally, the finding that subjects in the batting
average FB group were more apt to question the validity
of their FB statistics or to express perplexity about
them complements the correlational evidence discussed
earlier in supporting the notion that batting average
may be more ambiguous than contact average as a mode of
FB. Youth baseball coaches who are determined to
provide their players with batting performance FB are
advised to take these qualitative findings into
consideration in selecting the mode of FB to be used.

In order to provide greater insight into how children
interpret and emotionally respond to various types of
performance FB, future investigators would benefit by

interviewing subjects during and after the FB period.

Summary of recommendations for future research.
Embedded within the previous discussion have been a
series of suggestions for future research that are based

on the experience and findings of the present study.
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For the convenience of the reader, these suggestions are
reiterated here:

1. Investigate FB that is presented on an
immediate, rather than a trials-delay, schedule.

2. Investigate the effects of FB when the social
comparison component of FB is left intact.

3. Secure greater cooperation from the coaches so
that the effects of FB may be studied when each coach
serves as the true source of FB for players on his or
her team.

4. Examine the effects of FB when attempts are
made to ensure that subjects understand the meaning of
the FB that they receive. Additionally, provisions
could be made for a questionnaire item to serve as a
check of subjects' comprehension of FB.

5. Investigate FB that is presented frequently
over a long time period.

6. Study the effects of FB when goal setting is
controlled for or integrated into the research design.

7. Interviews should be included in an attempt to
obtain a greater depth of insight into subjects'
cognitive and affective responses to various types of

performance FB.




CHAPTER V

SUMMARY AND CONCLUSIONS

Summary

The purpose of