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(ABSTRACT) 

Guided by the research on cognitive performance tasks (e.g., Wood, Mento, & Locke, 
1987), the potential moderating effects of skill and outcome difficulty upon the relationship 
between specific, difficult goals and physical task performance were examined from an attribute 
treatment approach. Overall, different measures of performance yielded several convergent 
findings.  Using a sample of 184 laboratory participants, a test of the primary hypothesis failed to 
support the expected three-way interaction among skill, outcome difficulty and goal setting.  
Models containing skill and outcome difficulty were found to provide the most parsimonious 
explanation of variance in performance, regardless of whether assigned or personal goal were 
used as an index of motivation.  After controlling for skill and outcome difficulty, goal 
commitment showed a weak positive relationship with task performance.  Self-efficacy was not 
related to performance among participants pursuing specific, difficult goals.  Potential reasons 
for the failure to obtain evidence of the predicted three-way interaction among skill, outcome 
difficulty, and goals are discussed in the context of limitations to the present study.  Future 
research directions are suggested. 
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Goal Setting and Physical Task Performance: 
Investigating the Moderating Effects of Skill Levels and Outcome Difficulty 

 
The effects of goal setting on performance as well as the factors that moderate this relationship 
have for several years been of interest to researchers interested in a variety of human performance 
domains.  A large body of evidence has been found in support of the claim that specific, difficult 
goals are effective at increasing performance in a variety of different situations (Locke, Shaw, 
Saari, & Latham, 1981).  According to Locke & Latham (1990), 201 studies investigating the 
effects of specific, difficult versus do best goals have been performed in several different 
contexts, through the use of a variety of research designs.  Locke & Latham (1990) noted that the 
data obtained in 152 of these studies have yielded significant effects favoring specific, difficult 
goals over do best goals, while 31 yielded contingently significant effects. 
 
In addition to qualitative reviews indicating the effectiveness of goal setting, quantitative 
methods of summarizing existing goal setting research have become more popular in recent 
years.  An extensive meta-analysis conducted by Mento, Steel, and Karren (1987) yielded support 
for the claim that specific, difficult goals enhance performance.  With a total sample of 5844 
subjects, across 49 studies which investigated the effects of specific, difficult goals, they found 
an effect size of d = 0.4441. 
   
Despite the strength of the established findings relevant to the relationship between goal setting 
and task performance in a variety of laboratory and organizational settings, research progress in 
the area investigating the effectiveness of goal setting in exercise performance has been slow due 
to mixed results obtained in these studies (Locke, 1991; Locke & Latham, 1985).  Locke and 
Bryan (1966) found evidence that specific, difficult goals are more effective than vague goals at 
elevating performance on a psychomotor task.  Barnett & Stanicek (1979) used an archery task 
and found support for the positive effects of specific, difficult goals on performance.  Hall, 
Weinberg, & Jackson (1987), who used an endurance task, and Hall & Byrne (1988), who had 
participants engage in sit-up exercises, claimed to have found evidence of higher performance 
among subjects assigned specific, difficult goals than those who were given do your best goals.  
However, the levels of the goals used in these studies were ambiguous with respect to difficulty.  
For example, Hall and Byrne (1988) reported that 46% of the subjects in their study obtained the 
goal of maintaining the contraction of a hand dynamometer for 70 seconds longer than their 
previous best, while subjects asked to improve by 40 seconds were successful 68% of the time. 
   
On the other hand, a study by Hollingsworth (1975) that used a juggling task failed to find 
significant differences between subjects in specific, difficult; do your best; or control conditions.  
Likewise, the results of a study by Barnett (1977) indicated no significant differences in 
performance between goal and no goal subjects on a juggling task.  Similarly, a study by 
Weinberg, Bruya, & Jackson (1985) indicated that specific, difficult goals did not significantly 
increase performance on multiple sit-up tests relative to do your best goals.  Finally, Weinberg, 
Bruya, & Jackson (1990) designed a study similar to that of Hall & Byrne (1988), yet found that 
the assignment of specific, difficult goals did not result in significant performance differences on 
sit-up trials as compared to do your best goals.  Therefore, studies attempting to generalize the 
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effectiveness of specific, difficult goals to the context of psychomotor performance have 
produced mixed results. 
    
In response to researchers’ claims of failure to generalize the effectiveness of specific, difficult 
goal setting to the area of sports, Locke (1991) illustrated that a variety of methodological flaws 
in investigations are responsible for the majority of failures to observe the effects of goal setting 
on task performance in this area.  In the same article, Locke (1991) summarized procedures for 
avoiding methodological pitfalls, giving specific influence to the following three issues:  
“manipulation failure of ‘do best’ condition,” failure to “measure personal goals,” and failure to 
“make sure that specific goals are actually difficult” (pp. 311-314). 
 
In an attempt to address these and other methodological concerns, Smith, Hauenstein, & 
Buchanan (1996) used a multiple-trial sit-up task and found that subjects assigned specific, 
difficult goals performed better across all trials than those with “do your best” goals or no goals.  
These results give strong support to the claim that the well-established findings of goal setting 
theory can be applied equally well in physical performance domains when due consideration is 
given to methodological issues.   
 
In a meta-analysis of 53 studies involving specific, difficult goal setting, Wood, Mento, & Locke 
(1987) found evidence for a greater effect of goals on performance of simple tasks than complex 
tasks, although both represent significant effects.  In other words, the findings of Wood et al. 
(1987) advance evidence that task complexity moderates the relationship between goal setting 
and performance.  Smith et al. (1996) found that specific, difficult goals led to better 
performance than “do your best” or no goals on a simple exercise task, prompting the suggestion 
that future research should seek to determine if specific, difficult goal setting improves 
performance on complex physical performance tasks such as hitting a golf ball.  Similar to Smith 
et al. (1996), Wood et al. (1987) expressed the need for future research investigating the 
influence of task complexity on the relationship between goal setting and performance of 
psychomotor tasks. 
 
The present study attempts to extend understanding of goal setting in the domain of psychomotor 
activity by investigating the effects of skill and outcome difficulty on the relationship between 
goal specificity-difficulty and performance.  The extent to which these two variables are naturally 
present, in tandem, in a wide variety of sport and exercise activities warrants careful attention to 
how they may moderate the effects of specific, difficult goals on performance.  While the 
moderating effect of task complexity is an interesting empirical question  in its own right, it will 
be argued that outcome difficulty is worthy of investigation due to its pervasiveness  as a variable 
in sport and exercise activities, regardless of their complexity level. 
 
Difficult, Specific Goals 
 
According to goal theory (Locke & Latham, 1990) the process by which specific goals are 
postulated to enhance performance is primarily motivational in that they energize, direct, and 
maintain behavior; however, cognitive elements are also assumed to play a role.  Locke and 
Latham (1990) argue that cognitive recognition that different outcomes exist is requisite if goal 
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setting is to occur, but such recognition, in and of itself, will not account for an individual’s level 
of performance, unless it is accompanied by the evaluation of which level one desires to perform 
at, the result of which is adoption of a goal.  A person may have many thoughts about performing 
different actions, but may only act on a subset of these actions.  According to Locke and Latham 
(1990), goals indicate that a person has evaluated what is known about alternative levels of 
performance and are, therefore, direct precursors to action.  In addition to their direct effects of 
energizing, directing, and maintaining behavior, goals can have indirect effects on performance 
by motivating strategy development which constitutes a more cognitively effortful analysis of 
what actions can be taken to reach the desired standard of performance (Locke & Latham, 1990). 
 
Goal difficulty energizes behavior by creating a discrepancy between the current and desired state 
of affairs (Locke & Latham, 1990).  One is likely to attempt to resolve the discrepancy through 
the exertion of effort.  Therefore, other things being equal, difficult goals should prompt more 
effort as compared to easy goals.  Given that an individual:  a) feels his or her goal is realistic; b) 
is committed to that goal, and c) possesses adequate ability to perform the task, goal theory 
(Locke and Latham, 1990) predicts the more difficult the goal, the higher one’s performance will 
be.  Locke, Chah, Harrison, and Lustgarten (1989) found evidence supporting the goal difficulty 
postulate using a reaction time task and an idea generation task.  However, they found that the 
level of goal difficulty was most clearly associated with higher performance when goals were 
highly specific rather than moderately specific or vague.  Bandura and Cervone (1986) found that 
subjects with higher personal goals put forth greater effort than those with lower goals, except 
when feedback from previous trials indicated that their performance fell well short of an assigned 
standard.  Furthermore, they noted that marked substandard performance was associated with 
lower perceived self-efficacy and suggested that goal commitment was weakened as a result.  
Using a creativity task, Garland (1982) found a significant linear trend indicating that the number 
of objects generated over a one-minute interval in response to an adjective cue increased as a 
function of assigned goal difficulty. 
 
Goal specificity clarifies what behaviors are necessary to attain the desired state of affairs.  Locke 
and Latham (1990) stated that goals direct behavior by encouraging individuals to focus on 
activities believed necessary to achieve the goal.  Also, the degree of specificity of a goal serves 
to focus an individual’s effort by clarifying the objective to be attained (Locke & Latham, 1990; 
Hollenbeck & Klein, 1987).  As predicted, the findings of two experiments designed by Locke et 
al. (1989) to separate the effects of goal specificity and goal difficulty indicated that increased 
specificity results in a reduction in performance variability across individuals to the extent that 
subjective interpretation is attenuated.  Simply telling one to do his or her best, although a hard 
goal, leaves great room for interpretation, while precisely stating the desired standard of 
performance substantially reduces the possible ways in which the goal could be construed.  As an 
example, telling individuals “do your best” at performing sit-ups for a period of two minutes is 
considerably more ambiguous as compared to “do 100 sit-ups in two minutes.”  This is what 
Locke et al. (1989) found using both a reaction time task and an idea generation task; however, in 
particular, they found that differences in the effects of goal specificity were greatest between 
goals of low and moderate levels of specificity, more so than between moderate (respond within 
a range of reaction time values) and high specificity (respond in exactly x amount of time). 
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When individuals remain highly committed to their goals, behavior in service of goal attainment 
is likely to continue until the standard is reached.  Therefore, goal specificity and difficulty serve 
to maintain behavior over time.  An example of the maintenance effect was obtained in a grip 
strength task by Hall, Weinberg, and Jackson (1987) when subjects assigned specific, difficult 
goals were able to maintain muscle contractions for a longer period of time than those with do 
best goals.  Similarly, using a negotiating scenario, Huber and Neale (1987) showed that 
participants with difficult goals were less likely to concede than those with do best goals. 
 
Research has therefore indicated that specific, difficult goals enhance performance through their 
energizing, directing, and maintenance effects on behavior.  In addition to these direct effects, 
Locke and Latham (1990) note that goals may indirectly influence performance through strategy 
development.  When difficulties are encountered, individuals may engage in thoughtful attempts 
to find more efficient or effective means of bringing about the desired state of affairs.  When 
attempts to arrive at strategies that facilitate task performance are successful, they may become 
more routinized over subsequent performance intervals and implemented with less effort, much 
like algorithms to effective performance (Locke & Latham, 1990).  Several studies have shown 
that the use of difficult, specific goals is associated with increased planning or strategy 
development (e.g., Earley & Perry, 1987).  However, under certain conditions, such as when 
individuals are asked to perform a novel, complex task (e.g., Kanfer & Ackerman, 1989; Earley, 
Connolly, & Ekegren, 1989), the relationship among difficult, specific goal setting and strategy 
development on performance is less clear.  Kanfer and Ackerman (1989) found that for a 
complex air-traffic control simulation, when the task was novel, goal setting led to enhanced 
performance only among high-skilled participants, and these improvements occurred across 
subsequent trials. 
         
Methodological Problems of Goal Setting Research in Sport and Exercise 
 
The equivocal nature of the findings regarding the effects of specific, difficult goals in exercise 
performance is most likely due to problems in research design.  Recognizing the lack of 
methodological rigor in studies investigating goal setting in this domain, Locke (1991) 
summarized the most common problems and recommended solutions.  In the paragraphs that 
follow, several of the limitations of previous studies of goal setting in the domain of sport and 
exercise will be discussed. 
 
First, Locke (1991) noted that a “manipulation failure of the ‘do best’ condition” could account 
for several of the null results in the physical performance domain.  When subjects given “do your 
best” goals receive feedback, this information can serve as a stimulus to spontaneous goal 
setting.  If these goals are similar to those of the specific, difficult goal condition, then an effect 
of the goal-setting manipulation will not be observed.  As solutions to this problem, Locke 
suggested that subjects in “do best” conditions not be given feedback regarding their 
performance, or alternatively, that knowledge of results be given at undisclosed variable 
intervals, so that the subject cannot determine rate of performance or progress. 
 
Studies failing to support the assertion that specific, difficult goals lead to higher performance 
than do your best or no goals that provided subjects with direct feedback regarding their 
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performance are numerous.  Hollingsworth’s (1975) study using two-ball juggling provided 
subjects feedback in the form of highest number of catches and average catches per trial.  
Likewise, subjects in two of Barnett’s (1977) three no-goal groups received feedback, which 
could have led these subjects to set their own goals.  Weinberg et al. (1985, Study1) used a five-
trial sit-up task in which subjects received feedback about their performance in relation to their 
goals and found no significant differences between goal and do best conditions.  However, in a 
follow up study (Weinberg et al., 1985, Study 2) in which subjects’ were asked if they had set 
any goals other than those assigned, they found that 83% of do best subjects reported establishing 
goals other than those assigned. 
 
Since inquiring about subjects personal goals is the most obvious way to assess the success of the 
do your best manipulation, Locke’s (1991) second point which was that researchers have failed 
to measure subjects’ personal goals in studies of goal setting and sport was directly related the 
first.  More generally, by assessing personal goals, the researcher gains insight into the success of 
each level of goal difficulty manipulated in the study.  Locke (1991) noted that knowing exactly 
what goal each subject subscribed to is more valuable than simply knowing that an individual is 
(un)committed to the goal he or she was given by the experimenter.  Since the specificity and 
level of personal goals should be related to performance (Locke, 1991; Locke and Latham, 1990), 
measuring personal goals will allow one to get some idea, granted, not as precise as that afforded 
by a clean manipulation, of the extent to which goal-setting improves performance even when 
subjects fail to adhere to the instructions of the experiment. 
 
An example of a study in which personal goals were not assessed is Weinberg et al. (1990) who 
asked their do best subjects if they set goals other than those assigned, but did not ask subjects 
what these goals specifically were, thus there is no way to tell if these subjects set goals similar 
to those in the experimental groups.  On the basis of these results, Weinberg et al. (1990) 
concluded that difficult goals did not improve performance relative to do your best goals. 
 
On the other hand, Boyce (1990) asked do best subjects if they had set additional goals during 
her multiple-trial riflery task and found that only five of 30 reported doing so.  The findings of 
this study indicated that subjects who were assigned specific goals showed significant differences 
in improvement across trials relative to those with do your best goals.  Similarly, Smith et al. 
(1996) measured personal goals and detected significant differences among subjects with 
specific, difficult goals relative to those with do your best or no assigned goals on their multiple 
trial sit-up task.   Furthermore, Smith et al. supported their hypothesis that frequency of personal 
goals over multiple trials would show a positive relationship with enhanced performance. 
 
Locke (1991) expressed concern over researchers’ failure to “make specific goals difficult,” 
suggesting that difficult goals should represent a level of performance such that 10 percent or less 
of participants will actually attain the standard (p.314).  Goal specificity, alone, functions to 
direct behavior, so the difficulty of the goal is important in stimulating action.  Locke claims that 
do best goals will lead to a level of performance comparable to that of specific, moderate goals 
and higher than specific, easy goals (Locke & Latham, 1990; Locke, 1991). 
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Studies of goal setting in sport and exercise have often yielded percentages of subjects attaining 
the “difficult” standard significantly in excess of the 10 percent rule of thumb suggested by 
Locke.  Hollingsworth’s (1975) goal subjects reached the assigned standard for her juggling task 
in 44 percent of the sessions.  The results of Weinberg, Bruya, and Jackson (1985; Study 1) 
indicate that 57 percent of the participants attained the assigned goal for an increase in sit-up 
performance of 20 percent over baseline.  Barnett (1977) had subjects in goal-setting conditions 
select their goals from a list of numbers indicating how many less juggling errors they would 
strive for, thus making it possible for different subjects to have different goals.  In addition, the 
percentage of subjects attaining the goals was not reported for any goal level in this study.  The 
data obtained by Hollingsworth (1975), Weinberg et al. (1985; Study 1), and Barnett (1977) 
indicate that the goals in these studies either exceeded the 10 percent success criteria advocated 
by Locke (1991) or were ambiguous with respect to difficulty, and therefore, do not provide a 
rigorous test of the specific, difficult goal postulate.  Incidentally, none of the above studies 
found evidence indicating that difficult, specific goals improve performance relative to do best or 
no goals.   
 
Studies claiming support for the facilitative effects of specific, difficult goals relative to do best 
or no goals have met with mixed results regarding the establishment of difficult standards.  Hall 
et al. (1987) found that subjects with goals of 70 seconds above pretest and 40 seconds above 
pretest outperformed those with do your best goals, but found that the performance of the 70 
second condition was not significantly greater than that of the 40 second condition.  Hall et al. 
reported that 46% of the subjects in the improve 70 group and 68% of the subjects in the improve 
40 group reached their goals, indicating that neither level was difficult enough to boast a 10 
percent success rate.  On the other hand, Smith et al. (1996), found that for their sit-up task, only 
15% of the subjects with subgoals were able to reach them, while 11% percent of the subjects 
reached their long-term goals. 
 
Locke and Latham (1990) noted that in order for difficult goals to improve performance, 
commitment is necessary.  A noted by Locke (1991) researchers of goal setting in sport and 
exercise have often failed to assess goal commitment, and those who have measured it, 
frequently used only one-item measures.  Hall and Byrne (1988), Weinberg, Bruya, and Jackson 
(1985), Weinberg, Bruya, and Jackson (1990), measured commitment using one-item with scale 
values ranging from 1 to 100.  Anshel, Weinberg, and Jackson (1992), Weinberg, Bruya, 
Jackson, and Garland (1987), Weinberg, Fowler, Jackson, Bagnall, and Bruya (1991), all 
measured goal acceptance (see Locke & Latham, 1990, Ch. 6 for a discussion of acceptance 
versus commitment) using a single dichotomous item.  Finally, neither Barnett (1977) nor 
Hollingsworth (1975) reported measuring goal commitment.  Locke (1991; also Locke & 
Latham, 1990) recommended the use of more comprehensive, multi-item measures of 
commitment such as that of Hollenbeck, Williams, and Klein (1989).    
 
Locke and Latham (1990) claim that within a single level of goal difficulty commitment should 
be positively related with performance.  The data obtained by Erez and Zidon (1984) reflect that 
higher commitment among difficult goal subjects was associated with better performance.  Smith 
et al. (1996) measured commitment with items from the Hollenbeck et al. (1989) scale.  They 
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found support for their hypothesis that commitment would be positively related to performance 
in specific, difficult goal conditions. 
 
Locke (1991) also noted that researchers have sometimes based their conclusions on data that 
indicate that subjects in opposite goal conditions started from different baselines.  The means for 
Weinberg, Bruya, and Jackson’s (1985) sit-up task ranged, by condition, from 60.4 to 73.0 with 
standard deviations of 14.9 to 23.4.  Weinberg et al. (1985) reported that an ANOVA failed to 
detect significant differences among goal conditions for baseline performance; however, they did 
not report the statistical criteria used to make this inference.   
 
Another problem in this body literature has been failure to control for competition among 
subjects (Locke, 1991).  Competition represents a potential confound because performance 
scores are less directly attributable to the effects of specific, difficult goals to the extent that 
competition is present.  Locke (1991) explains that when competition is present, another 
individual’s performance is taken as the standard.  Weinberg, et al. (1990) assigned physical 
education classes to goal setting conditions, as opposed to students within a single class 
(Weinberg et al., 1985), yet still reported that 38% claimed to have engaged in competition 
during the experiment.  Therefore, in keeping with the recommendation of Locke (1991), when 
the context is sport and exercise, subjects should be tested individually (e.g., Smith et al., 1996) 
so that more confident causal inferences can be drawn. 
 
Finally, several of the investigations of goal setting in sport and exercise have used relatively low 
numbers of subjects.  This can be problematic for several reasons, not the least of which is an 
inability to detect differences among treatments even though true differences exist (Cohen, 
1992). 
 
In a meta-analysis investigating the effects of goal setting in sports, Kyllo and Landers (1995) 
found that the effect size of moderate goals (.53) was significantly greater than that for difficult 
goals (.09), which did not differ significantly from zero.  Unfortunately, many of the studies 
included by Kyllo and Landers were subject to more than one of the aforementioned 
methodological pitfalls.  Therefore, it is premature to conclude that the meta-analytic findings of 
Mento et al. (1987), which support the contention that specific, difficult goals result in greater 
performance gains relative to do your best or no goals, do not generalize to the realm of sport and 
exercise. 
 
Outcome Difficulty 
 
In their meta-analysis investigating the effects of task complexity on the goal setting-performance 
relationship, Wood et al. (1987) classified studies according to the following definition of 
complexity which was adapted from Wood (1986):  “Complexity involves three aspects:  
component complexity (number of acts and information cues involved), coordinative complexity 
(type and number of relationships among acts and cues), and dynamic complexity (changes in 
acts and cues and the relationships among them)” (p. 418).  In the domain of sports, many 
activities, such as golf, often require the same basic set of motor behaviors for achieving 
outcomes that vary in degree of difficulty.  For example, asking someone to use a two iron to hit 
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a golf ball within a 10 yard radius of a flag placed 220 yards away may be classified as a difficult 
outcome, as the probability of success on a single attempt does not approach 1.0 even for 
individuals high in the skills relevant to the performance of such a task.  Moving the pin 
substantially closer, using a more appropriate club of course, and asking the same individual to 
hit the ball within a 10-yard radius of the flag will increase the probability of success, and hence 
the outcome becomes less difficult.  Although the outcome difficulty of the task is changed 
considerably, it is arguable that since the golf swing is a very similar psychomotor behavior 
pattern in each of the two situations, task complexity does not differ.  Careful examination of 
Wood’s (1986) definition yields that component complexity, coordinative complexity, and 
dynamic complexity have all remained stable, despite the fact that outcome difficulty has 
decreased.  Similarly, shooting an uncontested three-point shot in basketball is higher in outcome 
difficulty, not task complexity, than shooting 15-foot jump shot from just behind the free throw 
line.  The probability of success increases as the distance of the shot decreases, yet the physical 
behavior sequences enacted while shooting the ball in the two situations are very similar, and as a 
result, the complexity of the task does not change.  Therefore, to summarize, outcome difficulty 
and complexity are similar in that they both represent task characteristics; however, changes in 
task complexity imply alterations in the operations or behavior patterns necessary to perform the 
task in a manner so as to achieve the desired outcome (e.g., juggling three balls versus two), 
while the term outcome difficulty can be used to describe when the likelihood of the specific end 
result changes, even though the underlying behavior patterns involved in task performance may 
remain consistent (e.g., shooting an arrow to hit a target placed 50 versus 25 yards away).  Here it 
should be noted that several authors have used the terms task difficulty and task complexity 
interchangeably, but the present paper advocates that a task can vary in outcome difficulty while 
remaining relatively stable with respect to complexity.  Logically, as a task becomes more 
complex, this is sometimes sufficient to result in greater outcome difficulty; however, as was 
illustrated in the example above, greater task complexity (Wood, 1986) is not a necessary 
condition for greater task difficulty. 
 
To date, despite a few exceptions (e.g., Barnett, 1977) most of the studies of goal-setting and 
physical performance have used tasks that are relatively non-complex or one’s in which the target 
outcome is relatively easy to attain (e.g., sit-ups).  This suggests a need to investigate the 
potential impact of variables such as task complexity or outcome difficulty on the goal-setting 
performance relationship.  Weinberg, Fowler, Jackson, Bagnall, and Bruya (1991; study two) 
used a basketball task to investigate the effects of goal level on performance.  In this study, the 
task was a three-minute basketball shooting task in which participants were asked to make as 
many shots as possible from beyond a designated arc on the court.  Interestingly, females were 
asked to shoot from 12 feet away from the basket, while the corresponding distance for males 
was 15 feet.  Weinberg et al. (1991) did not report the data used in guiding the selection of the 
different distances from which males and females were asked to shoot.  In their overall analysis 
in which performance was the dependent variable, gender was included as a factor in the design, 
but the results used to declare the absence of a main effect for gender were not explicitly 
reported.  Furthermore, no main effect for goal condition was observed.  Without data indicating 
that the distances of 12 and 15 feet were used to control for differences in task outcome difficulty 
across genders, the results of Weinberg et al. (1991) involving task performance should be 
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interpreted with caution as the means within each condition are based on a collection of 
individuals performing tasks at two different levels of outcome difficulty on the basis of gender.   
 
In addition to distinguishing between outcome difficulty and task complexity, it is important to 
differentiate between outcome difficulty and goal difficulty.  As noted by Locke and Latham 
(1990), the completion of a task can be adopted as a goal.  However, as Locke and Latham 
(1990) observed, in most of the literature on goal setting, “goal refers to attaining a specific 
standard of proficiency on a given task, usually within a specified time limit.”  Therefore, goals 
are standards for task performance that may be changed or maintained over time as a function of 
demands from the environment, one’s own cognitions, or an interaction of the two.  Outcome 
difficulty (c.f. task difficulty, Campbell & Ilgen, 1976; Locke and Latham, 1990; Locke et al., 
1981), on the other hand, refers to the difficulty afforded by the task itself in a single 
performance episode, which exists independent of the difficulty level of any evaluative standard 
or goal that may be assigned to, or adopted by, the individual performing the task.  Hence, it is 
possible to set difficult goals for easy outcomes and easy goals for difficult outcomes.  Using 
basketball for example, the former might be, “Make 20 of 20 lay-ups,” and the latter, “Make 1 of 
20 three-pointers.”   
    
One can argue that the sit-up task used by Smith et al. (1996) may be classified as an easy 
outcome, since the endpoint of the task is not difficult to attain.  Most individuals can perform a 
single sit-up with relatively little effort.  In pointing this out, it should be clear that some physical 
performance activities (e.g. shooting a basketball, driving or putting a golf ball) allow for wider 
variations in outcome difficulty while others (e.g., performing sit-ups) remain rather stable with 
respect to this dimension.  In light of the previous comments, it becomes clear that many 
activities in sports lend themselves nicely to manipulations of outcome difficulty, while 
manipulating complexity of a single task requires very careful selection of an activity.  
Furthermore, to the extent to which outcome difficulty naturally varies as an aspect of many 
sports and physical performance tasks, it is justified as a variable of interest for investigation. 
 
Now that methodologically rigorous studies (e.g., Smith et al., 1996) have generalized that 
specific, difficult goals improve performance in the realm of sport and exercise, there is a need 
for studies investigating the potential moderating effects of contextual variables.  As noted by 
Wood et al. (1987), the moderating effect of task complexity on the relationship between goal 
setting and performance of psychomotor tasks demands investigation, so that we may understand 
how well the findings based on complex decision tasks generalize to this area.  However, 
investigating the moderating effect of outcome difficulty on the relationship between specific, 
difficult goal setting and performance appears to be an equally good starting point for research in 
this area, since, as explained above, outcome difficulty is a key variable in many physical tasks 
(e.g. hitting a golf ball and shooting a basketball); hence, it has the potential to offer enhanced 
understanding of the effectiveness of goal setting in sports.  Therefore, the present study focused 
the potential moderating effects of outcome difficulty on the relationship between difficult, 
specific goals and performance. 



 

 10 

Skill Levels 
 
Several authors (e.g., Earley & Lituchy, 1991; Locke & Latham, 1990; Tubbs, 1994) have 
discussed the importance of potential direct and indirect effects of ability on performance in the 
context of motivational research.  Studies of goal setting and task performance have frequently 
included measures of ability in the research design.  However, measures of ability frequently 
consist of performance on a practice or baseline trial of the task under study.  Several factors may 
influence performance in such situations.  Experience with the task is one example.  Each actor 
brings to the task his or her own set of relevant experiences.  Therefore, independent of his or her 
existing capacity to perform the task, that considered relatively novel by one might be construed 
as familiar by another based on recent or repeated exposures to similar tasks or situations.  
Further, an actor's engagement in or attention to the task will influence performance on pre-test 
measures.  To the extent to which a subject is less than fully engaged in task performance, then a 
pre-test measure becomes a more clouded measure of one's ability, his or her capacity to perform.   
While researchers have often included ability as a variable in studies where performance is the 
dependent variable, it is often unspecified what variables or construct(s) the measure labeled as 
ability actually purports to assess.  It is the opinion of the current author that skill is a more 
precise term for pre-test measures of performance in that this term more clearly acknowledges 
the complex array of factors, such as individual differences in experience, engagement in the 
task, and, of course, one's ability or capacity to perform the task, captured by observed 
performance on baseline or pre-test measures.  In the context of job analysis, Harvey (1991) 
discusses a similar distinction between skills, which are based largely on behavior, versus 
abilities, which are predominately inferred psychological constructs.  Accordingly, "skill" was 
used throughout the current research to refer to the individual differences in observed measures 
of the proficiency that individuals bring to the task, one influencing aspect of which is the more 
abstract concept of ability.   
   
Because a difficult outcome is often challenging even to those highly skilled in the domain 
relevant to performance of that task, an interesting issue becomes the extent to which goal setting 
may be differentially effective for the highly-skilled as compared to individuals possessing less 
skill relating to the task of interest.  Kyllo and Landers (1995) found that the effect size of 
moderate goals (.53) was significantly greater than that for difficult goals (.09), which did not 
differ significantly from zero.  Aside from the aforementioned methodological problems with 
several of the studies included in this analysis, the finding that moderate goals lead to the greatest 
gains in performance across a variety of tasks could be at least partially explained by taking into 
account that difficult goals may not work well for those individuals low in task-relevant skill 
when the outcome, or endpoint, of an episode of the task is difficult to attain.  It seems possible 
that specific, difficult goals will increase performance in a difficult outcome context among the 
highly skilled, yet interfere with performance for those lower in task relevant skills by 
excessively focusing cognitive resources on the goal, rather than actual performance of the task 
itself.  Some of the studies investigating the effects of goal setting have subjected inexperienced 
individuals to difficult tasks (e.g., Barnett, 1977).  On the other hand, difficult goals may work 
well for both high and low skilled subjects, when the target outcome is easier to attain (e.g., 
Smith et al., 1996).   
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Indirect evidence that specific, difficult goals may sometimes fail to aid the performance of those 
low in task-relevant skill was found by Campbell (1984), who, using a complex computer 
simulation task, unexpectedly found that participants with difficult goals did not show significant 
performance enhancement relative to those with easy goals.  Campbell (1984) suggested that the 
failure to obtain the typical goal difficulty-performance relationship was likely attributable, at 
least in part, to the fact that his subjects lacked adequate experience with the scheduling task.  
Across, all conditions, Campbell found that task performance showed a significant improvement 
over an interval of five trials.  Campbell (1984) interpreted this as evidence of a learning effect, 
suggesting that subjects were probably still acquainting themselves with the task throughout the 
entire five trials.  It seems reasonable that the novelty of a task, such as that used by Campbell 
(1984), might have an effect somewhat similar to the effect of low task-relevant skill, since both 
are attributable, in part, to a lack of experience with the task.  Therefore, when outcome difficulty 
is high and task relevant skills are low it seems likely that the facilitating effect of specific, 
difficult goals will not be obtained.  
 
Consistent with this line of reasoning, Locke & Latham (1990) noted that difficult goals might 
lead people to focus excessive amounts of attention on their inability to meet the established 
standard and therefore result in a lack of attention necessary for executing the behaviors relevant 
to task performance.  Bandura (1986) notes that when individuals perceive themselves as unable 
to meet a difficult goal, distracting thoughts are more likely to occur.  Therefore, in the event that 
it is possible to receive feedback on one’s performance during the task, it would seem that under 
difficult outcome conditions, individuals lacking task relevant skills would be more likely than 
those who are highly skilled to focus excessive amounts of attention on the goal, or evidence 
indicating their failure to attain it, at the expense of attention to actual behavioral performance.  
Investigation of this phenomenon has theoretical as well as practical significance in that it will 
begin to clarify how the impact of individual differences in proficiency and variations in outcome 
difficulty should be considered when attempting to maximize the effectiveness of goal setting in 
improving physical performance. 
 
Self-efficacy 
  
Bandura (1986) defines self-efficacy as "a judgment of one's capability to accomplish a certain 
level of performance" (p. 391).  Self-efficacy is therefore distinct from actual skill, since it 
represents one’s evaluation of his or her capabilities to perform at a given level.  Numerous 
paradigms of self-regulatory behavior have included self-efficacy as a variable of theoretical 
relevance in instances where performance is a dependent variable of concern (e.g., Bandura, 
1986; Wood & Bandura, 1989; Boyce & Bingham, 1997; Button, Mathieu, & Aikin, 1996; 
Earley & Lituchy, 1991; Locke & Latham, 1990; Phillips & Gully, 1997).  Of interest in the 
current investigation was self-efficacy regarding one's assigned goals.  In a study that examined 
the effects of goals and self-efficacy on bowling performance, Boyce and Bingham (1997) found 
that higher self-efficacy showed a positive relationship with goal attainment among assigned goal 
subjects. Specifically, subjects with moderate to high self-efficacy were more likely to attain the 
assigned standard than those with low self-efficacy.  This suggests that, among individuals 
pursuing specific, difficult (assigned) goals, higher self-efficacy will result in greater 
performance enhancement. 
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The finding that specific, difficult goals improve performance in a variety of situations is well 
supported in the literature (Locke et al., 1981) and has recently found further support in the 
domain of exercise performance (Smith et al., 1996).  Several authors have highlighted the need 
for research into the contextual variables that moderate the relationship between goal setting and 
performance on physical tasks (Wood et al., 1987; Smith et al., 1996).  The present study 
examined the effects of skill and outcome difficulty on the relationship between specific, difficult 
goal setting and performance on physical tasks. 
 
Hypotheses: 
 
Hypothesis One:  Skill differences and outcome difficulty will moderate the relationship between 
specific, difficult goals and performance.  A three-way interaction between skill, outcome 
difficulty, and goals will yield the following: 
 

a) Specific, difficult (assigned) goals will improve the physical performance of 
individuals high in task-relevant skill in a difficult outcome context relative to do your 
best (unassigned) goals. 
 
b) Specific, difficult (assigned) goals will impair the physical performance of individuals 
low in task-relevant skill in a difficult outcome context relative to do your best 
(unassigned) goals. 
 
c) Specific, difficult (assigned) goals will improve the physical performance of all 
individuals, regardless of task-relevant skill, in an easy outcome context relative to do 
your best (unassigned) goals. 

 
Hypothesis Two:  Goal Commitment will be positively related to performance, within specific, 
difficult goal conditions, but this effect will be more robust when the task is easy.  In the difficult 
outcome conditions, higher commitment among low proficiency individuals will have an adverse 
effect on performance, while exhibiting a positive effect on the performance of those with greater 
proficiency. 
 
Hypothesis Three:  Within specific, difficult (assigned) goal conditions, higher self-efficacy with 
respect to assigned goals will show a positive relationship with performance. 
 

Method 
 

Participants 
 
 Participants in the study were 205 undergraduate students at a large state university in the 
southeastern United States.  Each student received extra credit for participating in the study.  To 
ensure the likelihood of attaining adequate variability among subjects on putting ability, subjects 
were invited to participate in a “psychomotor performance task”.  This label was adopted in order 
to guard against selecting only subjects with putting experience.  Of the 205 participants for 
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which data was available, only 184 were used in the focal analyses as an a priori decision was 
made to eliminate any participant who made fewer than two or greater than 18 putts in order to 
allow a more sensitive test of Hypothesis One.  Seventy-two percent of the 184 subjects used in 
tests of the hypotheses were female and the remaining 28 percent were male.  Approximately 92 
percent of the sample was right-handed, eight percent left-handed.   
 
As detailed below, pilot research was conducted with additional participants from the same 
institution in order to establish precise manipulations for the main study.  Students who 
participated in pilot sessions were not eligible for participation in subsequent conditions. 
Materials 
 
Putting greens were constructed for the easy and difficult outcome conditions.  Each apparatus 
consisted of a piece of 3/4 inch foam, commonly used as padding underneath carpeting, covered 
by a 3/16 inch thick sheet of artificial felt turf, such as that used frequently on miniature golf 
courses.  The width of each putting green spanned 38 inches with the hole exactly centered 
between the left and right edges of the turf, so as to allow for both left and right-handed 
participants.  Five feet away from one end of the turf and foam, a circular opening was cut 
through each of these layers the top 3/4 inches of a regulation size 4 1/4 inch PVC golf cup was 
cut off from its base and inserted in the opening for added realism.  A series of four circles were 
drawn uniformly around the cup in four-inch intervals, so that the approximate distance of 
missed attempts could be quickly obtained and recorded by the experimenter.  Participants were 
provided with a standard putter and the requisite number of golf balls for each trial.  All sessions 
were run indoors. 
 
Procedure 
 
Subjects were randomly assigned to one of the following four conditions:  Easy outcome/do best 
(unassigned) goal; Easy outcome/specific, difficult (assigned) goal; Difficult outcome/do best 
(unassigned) goal; Difficult outcome/specific, difficult (assigned) goal.  Each subject participated 
in one and only one condition, making it a between subjects design. 
 
Upon arrival, subjects were asked to read and sign the consent form (Appendix A).  Instructions 
for each phase of the protocol (Appendix B) were given via cassette recording, with the 
exception of the instructions just prior to trial two, which included the goal setting manipulation.  
Each subject participated individually in a baseline trial in which no explicit goals were conveyed 
and a subsequent trial in which goal condition was manipulated.  In order to familiarize oneself 
with the characteristics of the surface, each subject was given 10 practice putts on the turf used in 
the experimental task.  However, on each of the practice trials, the hole was covered over, so that 
the participant could not perform the task itself; instead, he or she was instructed to familiarize 
him/herself with the surface, paying careful attention to how fast the ball rolled, depending on 
how hard it was hit.  Then, each participant was shown by the experimenter to one of two putting 
greens, as determined by the easy versus difficult outcome conditions, and instructed to “putt 20 
balls from this distance.”  Subjects obtained 20 golf balls from a dispenser positioned proximal 
to the designated putting green.  The number of putts made was recorded for each subject 
(Appendix C).  The experimenter cleared each ball from the green following each putting 
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attempt.  Upon conclusion of the first putting session, prior to the administration of the self-
report questionnaire, subjects received either a specific difficult goal, or "do your best" 
instructions.  Specific, difficult goals for session two were stated in terms of an absolute number 
of putts representing a fixed increase over baseline, adjusted for skill.  Participants in the do best 
conditions were asked to putt 20 balls from the appropriate distance with the instruction to “make 
as many as you can.”  Subsequent to receiving their assigned goal, as part of the self-report 
measures (Appendix D), subjects in the specific, difficult goal conditions were asked to complete 
a measure of goal commitment.  Do your best subjects completed the self-report questionnaire, 
however, the questions assessing assigned goal commitment were omitted (Appendix E). 
At the conclusion of the rest period, each subject was shown by the experimenter to the 
appropriate putting location, as determined by the easy versus difficult outcome conditions, and 
instructed to attempt 20 more putts from this distance. As in the previous trial, subjects obtained 
the balls from a container positioned next to the green.  The number of putts made during trial 
two was recorded for each subject (Appendix F).  In addition, the experimenter recorded the 
approximate distance from the cup of each missed attempt, using a series of circles radiating 
uniformly from the hole in increments of four inches each.  At the conclusion of trail two, each 
subject was verbally debriefed the experimenter, who described the purpose of the study 
(Appendix G).  Each participant was then allowed the opportunity to ask the experimenter any 
further questions that he or she had regarding the study.  
 
Independent Variables 
 
Outcome Difficulty.  Outcome difficulty was manipulated by varying the distance of the 
participant from the cup.  Pilot studies were conducted in order to establish easy and difficult 
outcomes in the physical performance domain of golf putting. 
 
The first pilot study was used to establish an easy outcome in the physical performance domain 
of golf putting.  Participants in the first pilot study were 41 right-handed undergraduates enrolled 
in psychology courses at Virginia Polytechnic Institute and State University.  Subjects were run 
in individual sessions.  Upon arrival, subjects were asked to read and sign the consent form 
(Appendix H).  The experimenter explained to each participant that he or she was to putt a series 
of golf balls from the specified location.  Participants in this study were first asked to putt 10 golf 
balls from a point seven feet away from the hole.  The procedure was repeated after moving each 
participant closer to, or further away from, the hole in order to locate a distance where he or she 
made approximately 60 percent of the putts attempted.  Data from each distance was recorded 
using a tally system (Appendix I-1).  Six subjects were dropped because the performance 
estimates failed to stabilize (i.e., appear consistent) over several trials, which complicated 
interpretation due to excessive practice with the task.  For the remaining 35 subjects, the distance 
corresponding with the 60 percent success criteria was recorded and averaged, across subjects, in 
order to yield a putt of 5.5 feet for the easy outcome condition in the focal study.  The 60 percent 
success criteria was selected because, across individuals, this level of performance was 
sufficiently above that expected due to chance, and therefore allowed subjects low in putting skill 
to feel comfortable with obtaining the desired outcome.  At the same time, across individuals, a 
60 percent success rate was low enough to permit room for substantial improvement from trial 
one to trial two, even among those high in skill. 
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An analogous procedure was followed in the second pilot study, using 37 undergraduate 
participants, in order to establish the difficult outcome.  A series of trials, each consisting of 10 
putts, was used to obtain the distance where the participant made approximately 25% of the 
attempts.  In this study, participants began putting from a point 17 feet from the hole (Appendix 
I-2).  Following the attempt of ten putts from 17 feet, the number of putts made was recorded and 
the participant was moved closer or further from the hole in increments of one foot until a stable 
estimate of the point where he or she successfully made approximately 25% of the attempts was 
obtained.  The average distance obtained from this analysis was 15 feet.  However, a careful 
examination of the data prompted concern in that eight of the 37 participants (21 percent) in this 
study failed to make a single putt from 15 feet.  Because the performance of individuals low in 
task relevant skill in a difficult outcome situation was of particular interest in the focal 
investigation, it was decided that the difficult outcome condition would benefit from further 
modification.  Specifically, in order to allow for the possibility of observing a performance 
decrement, it was undesirable to have over one fifth of the sample fail to make even a single 
successful putt from the difficult outcome distance.  Therefore, 29 additional undergraduate and 
graduate student subjects were used to further establish the difficult outcome manipulation.   In 
this study, subjects were asked to putt 20 golf balls using the apparatus described above from a 
point 10 (n = 24), 11 (n = 17), or 12 (n = 14) feet from the hole.  The number of trials in which 
each subject was asked to participate varied depending on the experimenter's judgment of his/her 
performance from each distance.  Specifically, the distance where the outcome was difficult 
(approximately 25% success rate), yet permitted the majority of the low skilled participants to 
make at least two successful putts was of interest.  Twelve subjects participated in only one trial, 
nine subjects participated in two trials, and the remaining eight in three trials.  The results of this 
procedure indicated that subjects performed comparably at 10 (M = 5.79, SD = 3.76, n = 24) and 
11 feet (M = 5.82, SD = 3.68, n = 17), with a rounded mean of 6 successful putts over 20 balls.  
Furthermore, from each of these distances, less than 10 percent of participants failed to make a 
single putt over the course of 20 attempts.  Therefore, the average of the two distances, 10.5 feet 
was deemed appropriate for the difficult outcome condition. 
       
Goal Manipulation.  Prior to trial two, each subject was given either a specific, difficult 
(assigned) goal or do your best (unassigned goal) instructions.  In the specific, difficult (assigned) 
goal conditions, goals were set according to each individual’s baseline performance and in 
accordance with proficiency so as to appear equally difficult to all subjects across skill levels.  
Following Smith et al. (1996), control conditions were run prior to experimental sessions and 
were used to establish the specific, difficult goals for both the easy and difficult outcome 
conditions.  
 
Baseline measures were taken for each of the easy outcome control subjects (n = 43) under no 
goal conditions.  In individual sessions, participants were asked to putt golf balls from the 
previously established easy outcome distance.  Subjects were provided with 20 balls and the 
number of putts made was recorded.  The experimenter cleared balls from the putting surface 
after each attempt.  Participants received a brief rest period subsequent to this trial, during which 
they listened to audiotaped instructions and completed the written questionnaire assessing skill 
and personal goals. 
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After the rest period, each subject was asked by the experimenter to putt an additional 20 balls 
from the easy outcome distance.  The experimenter reminded the participant to “make as many as 
you can" just before the start of the trial.  Using a tally sheet, the experimenter recorded the 
number of putts made, the number of putts missed, and completed the measure of distance 
accuracy (after missed putts only).  For each of the outcome difficulty conditions, improvement 
from the no goal to the “make as many as you can” trial was used to determine a goal 
corresponding to each baseline level of performance.  
 
Across the 43 easy outcome control subjects, performance levels ranged from two to 17 
successes during baseline.  Three researchers familiar with the study of goal setting in sport, 
reviewed the control data and, through discussion, arrived at consensus for the goal 
corresponding to each possible level of baseline performance.  Locke (1991) argued that a 
specific, difficult goal should be one that only 10% of the subjects can attain.  This was used as a 
guideline in setting the difficult goal for each level of performance, within each of the outcome 
difficulty conditions.  In order to equate goal difficulty across skill levels, goals were set 
according to the top performers within each possible level of baseline performance.  This process 
resulted in the grading of goals with respect to the available ceiling for improvement at each 
baseline performance level (Appendix J).  The above procedure was repeated in its entirety using 
subjects from the difficult outcome control condition in order to establish specific, difficult goals 
for this condition (Appendix K).  In order to allow for a more sensitive test of performance 
gains/decrements as the result of goal imposition, an a priori decision was made to exclude 
subjects who made more than 18 or fewer than two putts in either condition.  Therefore, goals 
were determined with respect to subjects performing within this range.  This process resulted in 
the deletion of 11 subjects from the difficult outcome control condition.  The entire easy outcome 
control group was within the acceptable performance band.  
 
Measured Variables 
 
Skill.  Each subject’s putting skill was assessed as the number of shots made during trial one 
(baseline) under no goal conditions.  Because subjects were asked to putt from either the difficult 
or easy outcome distances, prior to the focal analyses, the distribution of trial one scores was 
converted to z-scores within each outcome difficulty condition in order to allow for a common 
estimate of ability across all subjects.  
  
In addition to the observed measure of skill, each subject completed a self-report questionnaire 
(refer to Appendix E, questions 1-8) designed to measure putting ability.  Item five asked 
subjects to report their handicap, if applicable, as determined by item number four.  Less than 10 
percent of the sample responded to this item, so it was dropped from the scale.  In order to form 
an internally consistent scale, items one and two were also dropped on the basis of low item-total 
correlations (Table 1).  Subjects’ scores on the self-report inventory were expected to correlate 
with scores on behavioral measures of performance obtained during trial one.  Scores on the 
revised five-item measure were free to range from five (lowest skill) to 25 (highest skill).  The 
mean scale score for the current sample (M = 5.67, SD = 1.63) was very close to the lowest 
possible score, indicating that the questions did not produce adequate variance along the 
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dimension of interest.  In fact, frequencies indicated that 160 of the 183 respondents (87%) 
resided at or below a score of '6' on this measure.  Coefficient alpha for the five items retained 
was .66 indicating only modest internal consistency.  Correlations between the five-item measure 
of skill and baseline performance for each of the four conditions ranged from a low of .07 to a 
high of .43 and were significant in only one of the four instances.  On the basis of these 
converging results, which raised concerns regarding both the reliability and validity of this 
measure, the self-report assessment of skill was not used in subsequent analyses as an index of 
putting proficiency. 
Interestingly, items one and two, the items dropped because of low item-total correlations, were 
arguably the most face-valid for the purposes of the putting task used in this investigation.  The 
correlation among items one and two was not significant (r = .09, p > .05, n = 183), precluding 
the formation of a meaningful scale with these two items.  However, item one, which asked 
participants to self-rate their putting skill on a 5-point scale, exhibited a meaningful pattern of 
significant correlations with baseline proficiency and the dependent measures of trial two (Table 
2), as compared to scores on the 5-item scale formed on the basis of inter-item associations.  
Therefore, as an exploratory analysis, self-reported proficiency was used in a test of hypothesis 
one, along with the manipulated variables outcome and goal difficulty.  
 
Goal Commitment.  Goal commitment was measured with a subset of five items selected from 
the scale developed by Hollenbeck, Williams, and Klein (1989).  In their sample of 190 
undergraduate students, Hollenbeck et al. (1989) found that seven items loaded at or above .50 
on a single factor lending support for unidimensionality of the scale.  In the Hollenbeck et al. 
(1989) study, coefficient alpha for the measure was .88, indicating high internal consistency.  
Only the subjects included in the specific, difficult goal conditions who responded to the subset 
of five commitment items forming the scale for the present study (n=95) were used in the internal 
consistency analysis (α = .81).  Items were rated using a Likert-type scale with anchors ranging 
from "Strongly Disagree" (1) to Strongly Agree" (7).  The first four items along with item 
number seven from the Hollenbeck et al. (1989) scale formed the five-item scale used in the 
current analyses (see Appendix E, Questions 16-19, 22).  The mean for the five-item scale was 
24.21 (SD = 5.29). 
 
Personal Goals.  As was described in the literature review of the current investigation, several 
researchers (e.g., Locke, 1985) have recommended that studies using assigned goals also measure 
personal goals in order to shed light the extent to which subjects may be influenced by their own 
performance standards, rather than those suggested by the experimenter.  Even in studies where 
goal commitment is measured, personal goals may be set above and beyond those assigned.  
Arguably even more contaminating to a study is when subjects' commitment to assigned goals is 
low, and therefore participants opt to pursue their own personal goals.  Locke (1985) noted that 
in studies where assigned goal manipulations fail, if personal goals are measured, the effects of 
goal difficulty on performance may still be investigated, by substituting personal goal level for 
assigned goal level.  Therefore, several reasons exist for the possibility that personal goals may 
be different from assigned goals.  Hence, prior to session two, each participant was asked to 
respond to an item assessing his or her personal goals for the upcoming trial of 20 balls.  The 
item appeared on the self-report inventory as follows:  "My personal goal is 
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____________________________.  Indicate your personal goal for the next session of 20 balls.  
You may convey this goal in any form that you wish." 
 
For use in subsequent analyses, participants' personal goal statements were coded, blind with 
respect to condition, by the author.  If the goal statements were specific (e.g., make 15 of 20, 
improve by 5), then the specific level of performance noted was taken as the participant's 
personal goal.   Statements were designated "vague" in the event that a specific personal goal 
value could not be determined from the participant's answer (i.e., make about the same as before, 
make more than before), as in such instances, it was unclear what, if any, goal was influencing 
behavior. 
Self-efficacy.  Self-efficacy was measured with respect to assigned goal level using three items 
(Appendix E, Items 13-15).  Only the subjects included in the specific, difficult goal conditions 
responded to these items as self-efficacy was assessed with respect to assigned goal level (n = 
96).  Coefficient alpha for the three-item measure was .87.  Each of the items was rated using a 
Likert-type scale with anchors ranging from "Strongly Disagree" (1) to Strongly Agree" (7).  The 
mean for the three-item composite was 15.07 (SD = 3.67).   
 
Dependent  Variables 
 
Trial Two Successes.  The primary dependent measure of performance in this study was the 
number of putts each subject made during session two.  Using a tally system, the outcome of 
each putting attempt was recorded by the experimenter.  
  
Distance Accuracy.  The approximate distance of each missed putt was recorded using a series of 
four circles that radiated symmetrically from the hole in increments of 4 inches.  For each 
participant, the number of putts that stopped in each interval was recorded and totaled.  The totals 
for each distance were then multiplied by a point value indicating how far the ball landed from 
the cup.  The coding scheme used was as follows:  1 point for each missed ball resting in the ring 
nearest the hole; 2 points for each missed ball resting in the second ring from the hole; 3 points 
for each missed ball resting in the third ring from the hole; 4 points for each missed ball resting 
in the fourth ring from the hole; 5 points for each missed ball resting outside the fourth ring from 
the hole (including balls that rolled off of the putting apparatus).  Each made putt was assigned a 
point value of zero.  For each participant, the number of points was totaled and subtracted from 
100, so that higher scores were representative of greater putting accuracy. 
 
Analyses 
 
The data obtained using the 2 X 2 (Goal Condition X Outcome difficulty) design were analyzed 
using hierarchical regression.  Each subject was represented in one of the 4 cells.  Prior to the 
regression analyses, putting skill, as measured by trial one performance, was z-scored within each 
level of outcome difficulty in order to provide a common metric across all participants, 
regardless of the distance they were asked to putt from during trial one.  The z-scored measure of 
skill was entered in block one of the regression, followed by the manipulated variables, outcome 
difficulty and goal difficulty, in block two.  The three, two-way interaction terms were added in 
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block three.  Block four consisted of the term representing the hypothesized three-way interaction 
among putting skill, outcome difficulty, and goal difficulty. 
 
It was predicted that the overall interaction among variables would be influenced by the predicted 
disordinal interaction between skill and goals under difficult outcome conditions (Hypothesis 
One, components a and b).  For difficult outcomes, the assignment of a specific, difficult goal 
was not expected to result in performance gains among individuals low in putting skill.  For 
highly skilled individuals, specific, difficult goals were expected to improve performance.  When 
the easy outcome conditions were isolated, a main effect for goals was expected to evidence a 
replication of previous findings that specific, difficult goals improve performance on easy 
outcomes, regardless of task-relevant skill (Hypothesis One, component c). 
Hypothesis two was tested using moderated regressions, entering z-scored putting skill in block 
one, outcome difficulty in block two, goal commitment in block three, and the interactions 
among goal commitment and outcome difficulty and skill and goal commitment in block three.  
Goal difficulty was not used in the tests of hypothesis two.  Only specific, difficult (assigned) 
goal subjects completed the commitment measure; hence, there was no variance on this factor of 
relevance to goal commitment.  
 
The hypothesized effect of self-efficacy on performance within difficult outcome conditions was 
investigated using multiple regression.  Self-efficacy was added to the model after controlling for 
the effects of skill and outcome difficulty.  Two-way interaction terms representing self-efficacy 
X skill and self-efficacy X outcome difficulty were entered in the final step.  

 
Results 

 
Means and standard deviations for performance in trials one (baseline) and two are reported 
according to condition in Table 3.  In order to test for pretest differences between treatment and 
control groups, t-tests were conducted on baseline performance within each outcome difficulty 
condition.  For the easy outcome condition, results indicated that control subjects (M = 8.88, SD 
= 4.11) made significantly fewer putts during baseline as compared to treatment subjects (M = 
12.50, SD = 3.91), t (85) = -4.20; p < .05.  This result was unexpected, since on the basis of 
random assignment, one would expect the two easy outcome groups to perform comparably at 
baseline.  Potential reasons for this finding and its implications with regard to conclusions drawn 
from the present study are addressed in the discussion section.  For the difficult outcome 
conditions, a t-test between control (M = 5.86, SD = 3.71) and treatment subjects (M = 5.38, SD 
= 3.25) revealed no significant differences in baseline performance levels, t (95) = .688, p > .05.   
 
Twenty-three percent of subjects in the easy outcome, assigned goal condition achieved the 
assigned goal.  For the difficult outcome, assigned goal condition, two percent of the subjects 
achieved the assigned goal.  These results indicate that the assigned goals were attainable.  
However, goal attainment was considerably harder in the difficult outcome condition. 
 
Trial Two Successes 
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Isolating first the easy outcome conditions, the absolute performance of subjects with assigned 
goals was uniformly higher at trial one (Ma1 = 12.50, SDa1 = 3.91 versus Mu1 = 8.88, SDu1 = 
4.11) and trial two (Ma2 = 12.80, SDa2 = 4.80 versus Mu2 = 10.09, SDu2 = 4.48) as compared to 
their do best counterparts (Figure 1).  The results of the easy outcome conditions were surprising 
in that unassigned goals were associated with more improvement from trial one to trial two than 
assigned goals.  Exactly how much of this effect is due to the impact that assigned goals had on 
performance in the easy outcome condition and how much is attributable to the greater 
performance ceiling resulting from significantly lower trial one performance of the do best 
subjects remains open to speculation.  Turning to the difficult outcome conditions, the data 
indicated that difficult outcome, unassigned goals resulted in greater improvement than difficult 
outcome, assigned goals from trial one (Ma1 = 5.38, SDa1 = 3.25 versus Mu1 = 5.86, SDu1 = 3.71) 
to trial two (Ma2 = 5.77, SDa2 = 3.12 versus Mu2 = 7.09, SDu2 = 3.76). 
 
Overall means, standard deviations, and correlations among the independent and dependent 
variables used in the current, and subsequent, analyses are given in Table 4.  Using trial two 
successes as the dependent variable, a test of the expected three-way interaction (Hypothesis 
One) was performed by entering skill (as z-scored trial one performance) in the first block of the 
regression equation, effect-coded outcome and goal difficulty in block two, first order interaction 
terms in block three, and the higher-order interaction among skill, outcome difficulty, and goal 
setting in the final step (see Table 5).  Block two, which added the effect coded vectors 
representing goal condition, was coded as follows: unassigned goal = -1, assigned goal = 1; easy 
outcome = -1, difficult outcome = 1.  Pedhazur (1997) recommended effect coding as the 
preferred method for regression using multiple categorical variables and unequal cell sizes.  
Although the overall model was significant (R2 = .49, F (7, 176) = 23.653, p < .001), step four 
incremented only one percent of the variance in trial two successes above and beyond step three.  
According to Cohen (1977), in the context of hierarchical multiple regression, as a rule of thumb, 
an obtained increment of 2% of variance accounted for in the dependent variable due to adding a 
predictor to the model is considered a small effect size.  In block four, the t-test of the regression 
coefficient representing the three-way interaction among skill, outcome, and goal difficulty 
approached significance, t (176) = -1.613, p  = .09.  The pattern was not as predicted by 
hypothesis one (Figure 2).  In the easy outcome context, assigned goals were associated with 
higher trial two performance only for participants with moderate to high levels of skill.  At lower 
levels of skill, unassigned goals were associated with higher trial two performance.  Turning to 
the difficult outcome context, the impact of assigned versus unassigned goals on performance 
was negligible at low levels of skill.  However, at higher levels of skill, unassigned goals resulted 
in higher trial two performance.  Therefore, hypothesis one was not supported.   
 
As can be seen from a comparison of steps two and three, collectively, the two-way interaction 
terms failed to explain significant variance beyond step two of the model, F∆R2 (3, 177) = 1.519, 
p > .05 (Table 5).  The t-test of the coefficient representing the outcome by goal difficulty 
interaction did however approach significance t (177) = -1.727, p = .09 (Table 6), but offered less 
information in comparison to step four, which included skill.  The second step, which added the 
two manipulated variables, accounted for an additional 27 percent of the variance in trial two 
successes above and beyond step one (F∆R2 (2, 180) = 45.897, p < .01), which explained 
performance as a function of skill alone (R2 = .19; F (1, 182) = 42.353, p < .01, Table 5).  For 
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model two, skill, as represented by z-scored trial one performance (t = 7.876, p < .01), and 
outcome difficulty (t = -9.565, p < .01) were significant predictors of trial two performance, 
whereas goals were not (t = -.156, p > .05, Table 6).  Therefore, a model containing skill and 
outcome difficulty appeared to provide the most parsimonious explanation of variance in the 
dependent variable, the number of putts made during trial two. 
 
Hence, a model including skill, outcome difficulty, and also the interaction of these two terms 
was run.  This model explained approximately 47 percent of the variance in trial two 
performance (F (3, 180) = 52.284, p < .001).  Consistent with the above analysis, even when 
included in the less complex model, the interaction among skill and outcome difficulty was 
nonsignificant (t = -.998, p > .05).  In the post hoc model, outcome difficulty incremented an 
additional 25 percent of the variance in trial two successes above and beyond that afforded by 
putting skill, as assessed by baseline performance (F∆R2 (1, 181) = 77.895, p <  .01, Table 7).   
 
Therefore, the overall analysis led to the conclusion that differences in skill did not interact with 
the manipulated variables outcome difficulty and goal setting as expected.  Rather, the evidence 
indicated that, controlling for differences in skill, the use of specific difficult goals failed to result 
in higher performance as compared to do best instructions.  In fact, in the current samples, each 
of the specific, difficult goal conditions showed less improvement from trial one to trial two 
relative to their "do best" counterparts.  However, outcome difficulty did have the expected 
incremental main effect, such that greater outcome difficulty was associated with lower 
performance. 
 
Self-reported Skill.  Means and standard deviations for the one-item self-report index of putting 
skill are presented by condition Table 8.  A one-way analysis of variance was conducted 
comparing self-rated skill across the conditions.  The overall model was significant, F (3, 179) = 
5.414, p < .01.  Tukey post hoc comparisons indicated that the easy outcome, unassigned goal 
group (M = 2.47, SD = .91) was not significantly different from the difficult outcome, unassigned 
goal group (M = 2.32, SD = .91, p > .05); the difficult outcome, assigned goal group (M = 2.11, 
SD = .80, p > .05); or the easy outcome, assigned goal group (M = 2.84, SD = .97, p > .05).  Self-
reported putting skill was significantly higher for the easy outcome, assigned goal condition 
relative to each of the difficult outcome groups (p < .05).  Self-reported skill across the two 
difficult outcome conditions did not differ significantly from one another (p > .05).   
 
When the one-item self-report measure of proficiency was substituted for z-scored trial one 
performance in step one of the regression equation, the overall model was significant (R2 = .37, F 
(7, 175) = 14.817, p < .001).  The three-way interaction among proficiency, outcome difficulty, 
and goal difficulty, entered in step four was not significant (F∆R2 (1, 175) = 0.929, p > .05, Table 
9).  However, step three did explain an additional 3 percent of trial two performance as compared 
to a model containing self-reported proficiency and the main effects of the two manipulated 
variables, F∆R2 (3, 176) = 2.851, p <  .05.  This increment in prediction was due to the 
significance of the outcome difficulty by goal difficulty interaction (t = -2.884, p < .01, Table 
10).  This interaction reflects the finding that, for the number of putts made during trial two, the 
use of specific, difficult goals resulted in higher performance among easy outcome subjects, but 
lower performance among difficult outcome subjects, when compared to do your best goals 
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(Figure 3).  As with the model using the observational measure of proficiency, outcome difficulty 
(t = -7.301, p < .01) was primarily responsible for the additional 20 percent increment in trial two 
performance variance obtained in step two, above that afforded by self-assessed skill alone (F∆R2 
(2, 179) = 26.714, p < .01).  On the other hand, goal difficulty (t = .749, p > .05) was not a 
significant predictor of trial two successes.  Therefore, in general, the results using self-report 
measure of skill were congruent with those obtained using the behavioral observation data in that 
skill and outcome difficulty accounted for the majority of captured variance in trial two 
performance.  However, as might be expected, the overall model accounted for significantly less 
variance in the performance when substituting the subjective measure of proficiency for the 
objective measure (37 vs. 49 percent).  Furthermore, when self-reported skill was substituted for 
baseline performance, the outcome by goal difficulty interaction was significant. 
 
Distance Accuracy Measure 
 
Means and standard deviations for distance accuracy, along with the number of putts made 
during trials one and two, appear in Table 3, according to condition.  When the outcome was 
easy, as predicted, the assigned goal subjects demonstrated better distance accuracy relative to 
those without assigned goals, M = 67.73, SD = 67.73 vs. M = 54.16, SD = 21.09, respectively, t 
(85) = -4.201, p < .01, two-tailed.  However, this pattern was inconclusive with respect to the 
effects of assigned goals, given that the easy outcome, unassigned goal subjects made 
significantly fewer putts during baseline as compared to the easy outcome, assigned goal 
subjects.  Furthermore, it was not supported by the significance test of the regression coefficient 
for assigned goals, reported below.  On the other hand, the results of the difficult outcome 
condition were similar to the analysis using trial two successes in that the distance accuracy 
means were lower, yet not significant by conventional standards, for the assigned goal condition 
relative to the unassigned goal condition, M = 34.51, SD = 17.51 vs. M = 41.55, SD = 18.60, 
respectively, t (95) = 1.915, p = .06, despite a non-significant difference in performance at trial 
one, t (95) = .688, p > .05. 
 
Using the distance accuracy score, the hypothesized three-way interaction was tested by entering 
z-scored trial one performance in the first block of the regression equation, effect-coded outcome 
difficulty ('-1' for easy outcome; '1' for difficult outcome) and goal assignment ('-1' for 
unassigned goal; '1' for assigned goal) in block two, first order interaction terms in block three, 
and the three-way interaction among skill, outcome difficulty, and goal assignment in the final 
block (see Table 11).  Therefore, the only difference from the initial analysis was the substitution 
of putting accuracy, measured in approximate distance from the hole, instead of trial two 
successes for the dependent variable.  The overall model explained significant variance in putting 
accuracy (R2 = .46, F (7, 176) = 20.990 p < .001), but step four, the three-way interaction, failed 
to increment significant variance above and beyond that of step three, F∆R2 (1, 176) = 2.180, p > 
.05.  Step three which added the three two-way interactions among skill, outcome difficulty, and 
goal condition produced a non-significant increment, F∆R2 (3, 177) = 1.733, p > .05, in variance 
accounted for beyond step two which included the effect coded vectors representing goal 
assignment and outcome difficulty.  Individual t-tests for each of the two-way interaction terms 
were not significant (p > .05, see Table 12).  However the outcome difficulty by goal difficulty 
coefficient approached significance (t = -1.885, p = .06).  The pattern of means indicated that 
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trial two performance, this time measured as distance accuracy, was higher among subjects with 
assigned goals when the outcome was easy, but lower among subjects with assigned goals when 
the outcome was difficult.  Step two of the distance accuracy equation accounted for an 
additional 25% of the variance in trial two performance above and beyond block one, F∆R2 (2, 
180) = 38.753, p < .01, which explained performance as a function of skill alone, R2 = .18; F (1, 
182) = 40.482, p < .01.  For model two, the regression weights for skill (t = 7.499) and outcome 
difficulty (t = -8.788) were significant (ps < .05) while the coefficient for assigned goals was not 
(t = -.172, p > .05).  Therefore, as with the dependent measure trial two successes, the overall 
distance accuracy analysis led to the conclusion that differences in skill did not interact with the 
manipulated variables outcome difficulty and goal setting as hypothesized.  Furthermore, similar 
to the results using trial two successes as the dependent variable, a model containing skill and 
outcome difficulty appeared to be the most parsimonious for explaining variance in distance 
accuracy.  
    
Self-reported Skill.  Using the one-item self-report measure of proficiency as the measure of skill 
in step one of the regression equation, the overall model for distance accuracy was significant (R2 
= .35, F (7, 175) = 13.266, p < .001).  Similar to the model using observed baseline data, step 
four, which added the three-way interaction among proficiency, outcome difficulty, and goal 
difficulty, was not significant (F∆R2 (1, 175) = .572, p >  .05, Table 13).  However, step three did 
explain an additional 4 percent of trial two performance as compared to a model containing self-
reported proficiency and the main effects of the two manipulated variables, F∆R2 (3, 176) = 3.126, 
p <  .05.  This increment in prediction was driven by the significance of the interaction of 
outcome and goal difficulty, (t = -3.039, p < .01, Table 14).  The pattern of the outcome by goal 
difficulty interaction (Figure 4) was consistent with that obtained using trial two successes as the 
dependent variable.  There was no significant main effect for assigned goals in step two (t = .673, 
p > .05).  Rather, outcome difficulty (t = -6.713, p < .01) was responsible for the significant 
increment in variance obtained in step two, above that afforded by self-assessed skill, alone, ∆R2 

= .17, F∆R2 (2, 179) = 22.580, p < .01.  Therefore, the results using self-report measure of skill 
were congruent with those obtained using the behavioral observation data in that skill and 
outcome difficulty accounted for the majority of captured variance in trial two distance accuracy.  
As was the case with trial two successes, the overall model accounted for significantly less 
variance in performance when substituting the subjective measure of proficiency for the objective 
measure (35 vs. 46 percent).  Furthermore, as with trial two successes, when self-reported skill 
was substituted for baseline performance, the outcome by goal difficulty interaction was 
significant.   
 
Goal Commitment  
 
Hypothesis Two stated that goal commitment would be positively related to performance, within 
assigned goal conditions, but that this effect would be more robust under easy outcome difficulty.  
It was expected that skill would moderate the positive effects of commitment on performance 
and therefore attenuate the relationship between commitment and performance in the context of a 
difficult outcome.  For the difficult goal conditions, the mean goal commitment score was 24.21 
(SD = 5.29) on the five-item measure that ranged from zero to 35, with higher scores indicative 
of greater commitment, showing that, overall, most subjects ‘tended to agree’ that they were 
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committed to pursuing their assigned goal.  A t-test of the difference in total goal commitment 
between the easy (M = 24.70, SD = 5.88) and difficult (M = 23.78, SD = 4.73) outcome 
conditions was not significant (t (93) = .845, p > .05), indicating that subjects were 
approximately equally likely to convey commitment to their assigned goals, irrespective of 
outcome difficulty. 
 
A series of multiple regressions were used to test hypothesis two.  Skill (z-scored) was entered in 
the first block of the regression equation, followed by dummy-coded outcome difficulty (‘0’ for 
easy outcome and ‘1’ for difficult outcome) in step two; step three added commitment; step four 
the two-way interactions among the main effect terms; and step five contained the skill by 
outcome difficulty by commitment product vector (Table 15).  For the dependent variable 
number of putts made during trial two, the overall model was significant, F (7, 87) = 21.036, p < 
.001), explaining 63 percent of the variance in trial two performance.  Step five failed to 
increment significant variance above and beyond step four F∆R2 (1, 87) = 1.170, p > .05.  
Furthermore, step four did not increment significant variance beyond step three of the model, 
F∆R2 (3, 88) = 1.733, p > .05, indicating that the model could be understood in terms of main 
effects.  Therefore hypothesis two was not supported as the predicted interaction was not 
obtained.  Step three, which added the main effect for goal commitment incremented an 
additional two percent of variance above and beyond step two, F∆R2 (1, 91) = 4.237, p < .05.  The 
regression weight for commitment was positive indicating that higher commitment was 
associated with more successes during trial two (t = 2.058, p < .05).  
 
For the dependent variable trial two distance accuracy (Table 16), the overall model was 
significant, F (7, 87) = 18.328, p < .001), explaining 60 percent of the variance in trial two 
performance.  Step five failed to increment significant variance above and beyond step four F∆R2 
(1, 87) = 0.820, p > .05.  Furthermore, step four did not increment significant variance beyond 
step three of the model, F∆R2 (3, 88) = 1.259, p > .05, indicating that the model for distance 
accuracy could be interpreted in terms of main effects.  Step three, which added the main effect 
for goal commitment incremented an additional two percent of variance above and beyond step 
two, but this increment was not significant by conventional standards F∆R2 (1, 91) = 3.372, p > 
.05.  The regression weight for commitment was positive indicating that higher commitment was 
associated with better distance accuracy, but not significantly so (t = 1.836, p = .07).  Therefore, 
regardless of the manner in which the dependent variable was operationally defined, hypothesis 
two was not supported.   
 
Personal Goal Analyses 
 
To investigate the extent to which assigned goals evidenced an anchoring effect on the assigned 
goal subjects' personal goals, personal goal means were compared across goal conditions for each 
level of outcome difficulty.  For the easy outcome condition, assigned goal subjects reported 
significantly higher personal goals (M = 16.05, SD = 3.69) as compared to unassigned goal 
participants (M = 11.60, SD  = 4.54, t (71) = -4.615 p < .01).  Furthermore, in the easy outcome 
condition, assigned goal subjects' personal goals appeared to be strongly influenced by assigned 
goals (M = 17.24, SD = 1.88).  Turning to the difficult outcome conditions, assigned goal 
subjects reported higher personal goals (M = 9.78, SD = 4.16) as compared to unassigned goal 
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participants (M = 8.75, SD  = 4.73), however this difference was not significant, t (80) = -1.050, 
p > .05).  Furthermore, in the difficult outcome condition, assigned goals (M = 11.41, SD = 2.89) 
appeared to evidence less of an influence on the level of subjects' personal goals. 
 
The extent to which there was agreement among assigned goals and personal goals was examined 
by obtaining correlations among these variables.  In the easy outcome, assigned goal condition, 
assigned goals were strongly correlated with personal goal level, r = .83, p < .01.  The magnitude 
of this correlation indicates that nearly 69 percent of the variance in personal goals was shared by 
assigned goals.  For the difficult outcome, assigned goal condition, the correlation between 
assigned and personal goal levels was also strong (r = .71, p < .01), indicating that assigned goal 
level and personal goal level shared approximately 50 percent common variance.  However, the 
evidenced departure from a perfect correlation among assigned and personal goal levels suggests 
that at least some of the participants may have opted to pursue their own goals in lieu of the goals 
assigned by the experimenter.  Furthermore, these correlations were based on the specific, 
difficult goal conditions only, and therefore do not tap the extent to which "do best" subjects may 
have set their own specific goals.  For these reasons, the effect of personal goal level on 
performance was examined. 
 
Trial Two Successes.  Given adequate variability, personal goal level might be related to 
performance in a way analogous to Hypothesis One, which was based on assigned goals.  The 
dependent variable trial two successes was explored first.  When the performance regression 
model was tested, substituting personal goals for assigned goal condition, the overall model 
accounted for 49 percent of the variance in trial two successes, F (7, 147) = 19.775, p < .001.  
Step four, the three-way interaction among skill, personal goal difficulty, and outcome difficulty 
failed to account for significant variance above and beyond step three, which contained only the 
two-way interaction terms, F∆R2 (1, 147) = .405, p > .05, Table 17.  Furthermore, step three failed 
to increment significant variance beyond that afforded by step two, which consisted of the 
individual effect coded vectors for the two manipulated variables, F∆R2 (3, 148) = 2.002, p > .05.  
Similar to the results using assigned goals, the model containing skill alone accounted for 20 
percent of the variance in trial two putting performance (F (1, 153) = 37.998, p < .001).  The 
addition of outcome difficulty and personal goal level in block two explained an additional 3% of 
the variance in the dependent variable, F∆R2 (2, 151) = 37.050, p < .05; however, t-tests of the 
individual regression coefficients showed that the increment afforded by step two of the model 
was driven by outcome difficulty (t  = -6.368, p < .01), rather than personal goal level (t  = -.029, 
p > .05), suggesting that a model containing skill and outcome difficulty would adequately 
account for the explained variance in trial two performance. 
 
Distance Accuracy.  As for the dependent variable trial two successes, the full regression model, 
analogous to hypothesis one, was tested substituting personal goals for assigned goal condition.  
The overall model accounted for 47 percent of the variance in distance accuracy, F (7, 147) = 
18.561, p < .001.  Here again, the three-way interaction among skill, personal goal difficulty, and 
outcome difficulty failed to account for significant variance above and beyond step three, F∆R2 (1, 
147) = .464, p > .05 (Table 18).  Block three, which added three two-way interactions to the 
main-effects model, accounted for an additional three percent of the variance in distance 
accuracy, F∆R2 (3, 148) = 2.818, p < .05.  However, examination of the t-values for skill X 
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outcome difficulty (t = .772), skill X personal goals (t = -1.900), and outcome difficulty X 
personal goals (t = -1.596) yielded that none of the two-way interaction terms were statistically 
significant (ps > .05).  Furthermore, several instances of multicollinearity were found among the 
main effect and two-way interaction terms, suggesting that this model offered little meaningful 
value above and beyond that afforded by block two, which explained distance accuracy as a 
function of skill and the two manipulated variables.  Specifically, the following pairs of terms 
were highly correlated:  skill and skill X personal goals (r = .95); personal goals and skill X 
personal goals (r = .70); outcome difficulty and outcome difficulty X personal goals (r = .93).   
Model two accounted for an additional 25 percent of the variance in distance accuracy above the 
19 percent explained by model one, which contained skill as the only predictor, F∆R2 (2, 151) = 
33.176, p < .05.  The increment in explained variance offered by model two, over model one, was 
attributable to outcome difficulty (t = -5.796, p < .01), rather than to personal goals (t = .045, p > 
.05).  Therefore, similar to the results obtained using assigned goals, a model containing skill and 
outcome difficulty would appear to provide the most parsimonious explanation of observed 
variance in distance accuracy.  
 
Controlling for Personal Goal Level 
 
In addition to the analysis substituting personal goal level for assigned goal condition, a test of 
hypothesis one was performed entering personal goals as a control variable in step one of the 
overall regression equation along with skill.  Using trial two successes as the dependent variable, 
a test of the expected three-way interaction was performed by entering skill and personal goals in 
the first block of the regression equation, effect-coded outcome difficulty (easy outcome = -1, 
difficult outcome = 1) and goal difficulty (unassigned goal = -1, assigned goal = 1) in block two, 
first order interaction terms in block three, and the higher-order interaction among skill, outcome 
difficulty, and goal condition in the final step (see Table 19).  The overall model was significant 
(R2 = .49, F (8, 146) = 17.659, p < .001).  Step four, which added the three-way interaction 
among skill, outcome difficulty, and goal difficulty approached significance in incrementing an 
additional one percent of the variance in trial two successes above and beyond step 3 (F∆R2 (1, 
146) = 3.750, p = .06).  However, as discussed earlier in reference to the test of hypothesis one, 
the pattern was not as predicted (Figure 2).  The two-way interaction terms in step three failed to 
explain significant variance beyond step two of the model, F∆R2 (3, 147) = 1.401, p > .05.  The 
second step, which added the two manipulated variables, accounted for an additional 15 percent 
of the variance in trial two successes above and beyond step one (F∆R2 (2, 150) = 20.352, p < 
.01), which explained performance as a function of skill and personal goals (R2 = .32; F (2, 152) 
= 35.487, p < .01).  For model two, skill, (t = 4.085, p < .01), and outcome difficulty (t = -6.136, 
p < .01) were significant predictors of trial two performance, whereas assigned goals (t = -.579, p 
> .05) and personal goals (t = .103, p > .05) were not.   
 
Adding personal goals as a control variable, when the dependent variable was distance accuracy, 
the overall model was significant (R2 = .47, F (8, 146) = 16.113, p < .001).  Step four, which 
added the three-way interaction among skill, outcome difficulty, and goal difficulty approached 
significance in incrementing an additional one percent of the variance in trial two successes 
above and beyond step 3 (F∆R2 (1, 146) = 2.978, p = .09, Table 20).  The two-way interaction 
terms in step three failed to explain significant variance beyond step two of the model, F∆R2 (3, 
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147) = 1.791, p > .05.  Step two accounted for an additional 13 percent of the variance in trial 
two successes above and beyond step one (F∆R2 (2, 150) = 17.935, p < .01), which explained 
performance as a function of skill and personal goals (R2 = .30; F (2, 152) = 33.185, p < .01).  For 
model two, skill, (t = 3.837, p < .01), and outcome difficulty (t = -5.755, p < .01) were significant 
predictors of trial two performance, whereas assigned goals (t = -.561, p > .05) and personal 
goals (t = .171, p > .05) were not.  
 
Self-Efficacy 
 
Multiple regression analyses were performed using data across assigned goal conditions in order 
to determine the effect of self-efficacy on performance.  Hypothesis three posited that, among 
participants assigned specific, difficult goals, higher self-efficacy would be associated with better 
performance.  Step one of the model entered the z-score term for skill, effect-coded outcome 
difficulty ('-1' for easy outcome, '1' for difficult outcome) was entered in step two, assigned goal 
self-efficacy in step three, and finally, interaction terms for self-efficacy X outcome difficulty and 
self-efficacy X skill in step four. 
   
For the dependent variable number of putts made during trial two, the overall model was 
significant, F (5, 89) = 27.525, p < .001), explaining 61 percent of the variance in trial two 
performance.  Step four did not account for significant variance above and beyond step three F∆R2 
(2, 89) = 1.496, p > .05, Table 21.  Furthermore, step three did not increment significant variance 
beyond step two of the model, F∆R2 (1, 91) = .543, p > .05, indicating that self-efficacy did not 
contribute significantly to the prediction of trial two putting successes above and beyond the 
variance accounted for by skill and outcome difficulty. 
 
For the dependent variable trial two distance accuracy, the overall model was significant, F (5, 
89) = 23.905, p < .001), explaining 57 percent of the variance in trial two performance.  Step four 
failed to increment significant variance above and beyond step three F∆R2 (2, 89) = 1.017, p > .05, 
Table 22.  Furthermore, step three did not increment significant variance beyond step two of the 
model, F∆R2 (1, 91) = .187, p > .05, indicating that self-efficacy was not a significant predictor of 
distance accuracy above and beyond the effects of skill and outcome difficulty.  Therefore, 
regardless of the manner in which the dependent variable was operationally defined, self-efficacy 
failed to explain significant variance in task performance beyond that accounted for by skill and 
outcome difficulty.  

 
Discussion 

 
The present study examined the potential moderating effects of skill and outcome difficulty on 
the relationship between specific, difficult goal setting and performance on physical tasks.  It was 
argued that outcome difficulty was a potential moderating variable of theoretical and practical 
import to the understanding of self-regulation in sports.  Based on the existing body of literature, 
guided by research on task complexity as a moderator of goal-setting in cognitive tasks, it was 
hypothesized that, under difficult outcome conditions, relative to do your best goals, specific, 
difficult goals would improve the physical performance of individuals high in task-relevant skill, 
yet impair the physical performance of individuals low in task-relevant skill.  However, when the 
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task was easy, specific, difficult goals were expected to improve the physical performance of all 
individuals, regardless of task-relevant skill, evidencing the classic goal-setting effect. 
 
Across two measures of performance, the hypothesized three-way interaction was not supported.  
For number of putting successes, the use of specific difficult goals was associated with less 
improvement in performance, regardless of outcome difficulty.  Clouding the interpretation of 
this result, was the finding that for the easy outcome condition there existed an unexpected, 
significant pretest difference in means favoring the assigned goal subjects.  The most plausible 
explanation for the low performance among the easy outcome, unassigned goal subjects was that 
this data was collected in the week separating Thanksgiving and winter break, during which time, 
the student volunteers who participated were possibly preoccupied by academic responsibilities 
and therefore devoted less attention to the task used in the current study and viewed it more as a 
means to receiving extra course credit.  This assertion is supported by the results of the pilot data 
for the easy outcome condition (collected much earlier in the semester) that indicated, on 
average, performance from approximately the same distance (5.27 feet) was 60 percent 
successes.  Data for the other three conditions were collected during the middle of the following 
spring semester and were consistent when viewed relative to the appropriate pilot condition.  
Furthermore, the distance obtained from the easy pilot study was rounded upward to 5.5 feet, 
which may have made the task noticeably more difficult, though this seems less probable, given 
that the baseline performance of the easy outcome, assigned goal subjects was consistent 
(although slightly higher) with pilot data. 
 
Given the unexpected difference among easy outcome subjects at baseline, it is difficult to 
discern if the increment in trial two performance among this group was more a function of the 
amount of ceiling for improvement via practice or the absence of specific, difficult goal 
assignment.  Both explanations seem plausible and neither can be ruled out.  Perhaps the act of 
putting a golf ball was improperly assumed to be a task of low to moderate complexity.  
Assuming for the sake of argument that, in the easy outcome context, unassigned goals were 
associated with improvement from trial one to trial two, while assigned goals were not, one 
possible explanation might be that, even within the easy outcome condition, the task of putting 
golf balls was of high complexity and therefore, subject to moderating effects analogous to those 
observed with cognitive tasks (e.g., Wood et al., 1987).  If the psychomotor act of putting a golf 
ball is a relatively complex physical task, regardless of outcome difficulty (i.e., distance from the 
hole), then the current findings would seem quite plausible.  This assertion is supported by the 
data from the difficult outcome condition, which indicated that assigned goal subjects performed 
lower at trial two as opposed to those with do your best goals, despite a non-significant 
difference in baseline performance. 
 
Similar to trial two successes, when performance was assessed as distance accuracy during trial 
two, a model containing skill and outcome difficulty appeared to offer the most parsimonious 
explanation of the data.  However, it should be noted that, although the use of assigned (specific, 
difficult) versus unassigned (i.e., do your best) goals was not a significant predictor of distance 
accuracy, the ordering of means for this indicator was as originally hypothesized.  Therefore, 
independent of the results of the easy outcome conditions, it can be concluded that, in the 
difficult outcome condition, the use of specific difficult goals was associated with lower 
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performance, relative to do your best goals, across both indicators.  This finding is significant in 
that it suggests that, in the context of physical performance tasks, high outcome difficulty may 
impose a boundary condition upon the foremost postulate of goal theory. 
 
Until this point, studies of goal setting and physical task performance have used skill primarily as 
a control variable.  However, the current study hypothesized that it would interact with outcome 
difficulty and goals.  It is important to note that the undergraduate participants were most likely 
somewhat unfamiliar with the golf-putting task used in the current investigation.  The rationale 
for hypothesis one, that stated under difficult outcome conditions, the effects of difficult, 
assigned versus do best goals on performance, would vary systematically as a function of 
individual differences in skill, has at its foundation the assumption that the test sample includes 
adequate variability along the proficiency continuum.  Therefore, variability on the skill factor, 
relative to variability in the population at large, might not have been great enough to allow for a 
fair test of the primary hypothesis.  The evidence that, regardless of condition, participants' mean 
self-reported putting skill was below average (value of 3 on a 5-point Likert-type scale) is 
supportive of this contention.  Furthermore, the skill questionnaire was reduced to the one-item 
self-report after item-level statistics indicated inadequate variability in scores on the 5-item 
measure.  This could account for the finding that assigned (specific, difficult) goals were 
consistently associated with lower performance relative to unassigned (do best) goals in the 
context of a difficult outcome. 
   
A secondary aim of the current study was to explore the relationship of goal commitment to 
performance across different levels of outcome difficulty.  Across outcome difficulty conditions, 
little difference existed in assigned goal commitment suggesting that subjects were equally 
committed to pursuing their assigned goals.  Hypothesis two predicted that, in an easy outcome 
context, commitment would exhibit a positive relationship with performance and a positive, 
albeit weaker, relationship with performance under difficult outcome conditions due to the 
moderating effect of skill.  This was not the case, as commitment evidenced only a weak positive 
effect on performance, incrementing an additional 2% of variance above and beyond skill and 
outcome difficulty, and did interact with either of these variables in influencing performance.  
Although the present study examined the effects of assigned goal commitment only within 
specific, difficult goal conditions, these findings appear consistent with the meta-analytic results 
of Donovan and Rodosevich (1998), who found that, in studies in which commitment was 
explicitly tested as a moderator of the goal setting-performance relationship, that the goal 
difficulty X commitment relationship accounted for only about 3% of the variance in 
performance. 
 
The relationship among assigned goals and performance has been shown to become stronger over 
multiple trials of a complex task, when individuals are more proficient with the task (e.g., Kanfer 
& Ackerman, 1989).  Upon the early periods of exposure or experience, skill acquisition is likely 
a common element among both complex tasks and difficult outcome contexts.  It seems 
reasonable to expect that when tasks are novel, complex, or the outcome is difficult to attain, one 
must first focus on acquiring the skills necessary to perform the task, before he or she can 
effectively translate intention into action.  The current design consisted of 10 practice putts away 
from the hole, a baseline trial of 20 attempts, and a final trial with 20 attempts.  Hence, it seems 
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quite plausible that participants, particularly those in the difficult outcome conditions, were still 
in the early phases of gaining knowledge about the task itself (c.f., Kanfer & Ackerman, 1989), 
and therefore lacked the resources necessary to realize their goal commitment.  This suggests that 
the assignment of specific, difficult goals during a complex or difficult outcome task, particularly 
during the early stages of an unfamiliar task, can interfere with performance and therefore might 
represent an important boundary constraint for goal setting theory.   
 
After controlling for skill and outcome difficulty, no relationship was found among the self-
efficacy of assigned goal subjects and task performance.  One reason for the failure to obtain 
significant results could have been due to the manner in which self-efficacy was measured.  In 
the current study, self-efficacy was assessed directly via three items pertaining to one's 
confidence in meeting his or her assigned goal.  Traditionally, Self-efficacy is measured with 
respect to one's confidence that he or she can meet several different performance levels, not just 
his or her assigned goal level, and this data is then aggregated to form a single measure of self 
efficacy.  In the current study, self-efficacy was not measured in this manner in order to refrain 
from providing subjects with stimulus information that might be used to set goals different from 
those assigned.  A second reason why self-efficacy did not explain variance in performance 
beyond skill and outcome difficulty might have been due to the novelty of the task and the 
relative inexperience of the current sample.  Inexperienced individuals may lack the information 
necessary to make informed efficacy judgments concerning their performance on a novel task.   
 
For both the easy and difficult outcome conditions, correlations among assigned goals and 
personal goals were high.  However, these correlations could not index the extent to which "do 
best" subjects may have set their own difficult, specific goals.  Furthermore, according to a 
comparison of means, there was some evidence that subjects in the difficult outcome, assigned 
goal condition may have set personal goals well below assigned goal levels, suggesting that the 
goal manipulation may have been ineffective amongst the difficult outcome participants.  
Therefore, the original hypothesis was tested, substituting personal goals for assigned goals.   
 
Overall, regardless of the manner in which the dependent variable was operationally defined, the 
results substituting personal goals were similar to the corresponding model for assigned goals, 
suggesting that a model containing skill and outcome difficulty provided the most parsimonious 
explanation of the data.  It should be cautioned however, that the results based on personal goals 
fail to take into account the data of subjects who failed to convey a personal goal, or did so in a 
vague manner.  Therefore, the results using personal goals reflect performance as a function of 
the level of difficulty of personal goals, not the effects of the presence or absence of personal 
goal statements. 
 
Future Directions 
 
Recent studies (e.g., Smith et al., 1996) have generalized that specific, difficult goals can 
improve performance in the realm of sport and exercise, prompting a need for further studies 
investigating potential boundary conditions imposed by the moderating effects of individual 
differences and contextual variables.  Wood, Mento, & Locke (1987), suggested investigating the 
moderating effect of task complexity on the relationship between goal setting and performance of 
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psychomotor tasks, given the strength of the findings suggesting that task complexity moderates 
the relationship among goals and performance on cognitive tasks.  
  
Using the literature on task complexity as a guide, the current study argued that outcome 
difficulty, a variable common in sport and exercise tasks, provided a logical point of departure 
for research aimed at a better understanding of the situations in which goals might differentially 
influence physical performance as a function of carefully specified third variables.  Future 
research should seek to further explore the relationship among contextual variables such as task 
complexity and outcome difficulty in order to gain a better understanding of how these variables 
are meaningfully distinct, yet related, constructs.  Furthermore, it is important to consider how 
individual attributes could potentially interact with the use of difficult, specific goals in different 
contexts (e.g., levels of task complexity) resulting in meaningful differences in task performance.  
Many of the studies that have failed to evidence the performance enhancing effects associated 
with the use of specific difficult goals did not adequately account for pre-test differences in group 
performance across goal conditions.  Studies, in which task proficiency was carefully measured 
prior to the imposition of goal setting manipulations (e.g., Smith et al., 1996), have produced 
results consistent with the main assertion of goal theory.  As expected, in the current 
investigation, individuals' skill was a strong predictor of subsequent task performance, but there 
was also some evidence to suggest that individual differences in skill might, in some instances, 
interact with other contextual variables, moderating the effects of different types of goals on task 
performance.  Therefore, it is recommended that future studies of goal setting and sport include 
skill as a variable in the design, whether it be in order to more precisely control for its effects on 
later performance, or as an attribute hypothesized to interact with other treatment variables.  
 
The current study represents an example of an attempt to identify individual and contextual 
variables that may moderate the relationship between goal setting and performance on physical 
tasks.  As evidenced by the research using cognitive tasks, the identification of theoretically 
meaningful moderators of goal setting affords us an opportunity to reconcile seemingly 
inconsistent findings, while guiding us toward a more thorough understanding of the complex 
ways that self-regulatory strategies can influence physical task performance.  
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Virginia Polytechnic Institute and State University 
 

Informed Consent for Participants of Investigative Projects 
 

Title of Project:  Factors Influencing Psychomotor Task Performance 
 
Investigators:  Kevin Keller, B.S., Neil M. A. Hauenstein, Ph.D. 
 
I. The Purpose of this Project 
 You are invited to participate in a study which will allow us to investigate how certain 
individual and contextual factors can influence physical task performance.  The task used in this 
study will not be physically exerting and should take less than one hour to complete.  In addition 
to performing the task itself, you may be asked to complete a few very brief questionnaires in the 
time remaining.   
 
II. Procedures 
 You will be asked to come to a specific on-campus location on a particular day and time 
and will receive further instructions from the experimenter regarding the task you will be asked 
to perform.  At various periods throughout the session, you may be asked to complete 
questionnaires distributed to you by the experimenter.  These questionnaires will be used to 
assess different personal attributes.  The session should require approximately one hour of time. 
 
III. Risks 
 There are no apparent risks to you by participating in this study.  However, you can 
contact Counseling Services (231-6557) or the Psychological Services Center (231-6914) if you 
should experience any difficulties. 
 
IV. Benefits 
 Data and responses will provide us with information relevant to understanding how 
different personal and situational factors influence psychomotor task performance. 
 
V. Extent of Anonymity and Confidentiality 
 Your responses that you provide will be completely anonymous.  Your responses to the 
questionnaires will not be revealed to anyone who is not working on the research project.  Names 
will not be attached to or included with the questionnaires.  The consent form will be collected 
before questionnaires are distributed, so answers will not be linked with your name. 
 
VI. Compensation 
 Psychology student will receive one additional extra credit point in their psychology 
course for participation in this study.  Please check with instructor or the class syllabus to 
determine other ways in which you can receive extra credit for the particular class.  If not 
currently enrolled in a psychology class, you are eligible to possibly win fifty dollars in a random 
drawing through participation in the study, though you must currently hold undergraduate status 
at Virginia Polytechnic Institute and State University in order to participate.  The drawing will be 
held at end of the study and the winner will be contacted. 
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VII. Freedom to Withdraw 
 You are free to withdraw from the study at any time without penalty and you may choose 
not to answer questions that you do not want to answer. 
 
VIII. Approval of Research 
 This research project has been approved, as required, by the Human Subjects Committee 
of the Department of Psychology and by the Institutional Review Board of Virginia Polytechnic 
Institute and State University. 
 
IX. Subject's Responsibilities 
 I voluntarily agree to participate in this study, perform the task according to instructions, 
and complete the questionnaires. 
 
X. Subject’s Permission 
 I have read and understand the Informed Consent and conditions of this project.  I have 
had all my questions answered.  I hereby acknowledge the above and give my voluntary consent 
for participation in this project. 
  
 If I participate, I may withdraw at any time without penalty.  I agree to abide by the rules 
of this project. 
 
 
______________________________  __________________________ 
Signature      Date 
 
 Should I have any questions about this research or its conduct, I may contact: 
 
Kevin Keller     951-7792 
Primary Researcher    Phone 
 
Neil M. A. Hauenstein, Ph.D.   231-5716 
Research Advisor    Phone 
 
Jack W. Finney, Ph.D.    231-6670 
Chair, Human Subjects Committee   Phone 
 
Thomas Hurd     231-5281        
Chair, Institutional Review Board  Phone 
 
You will receive a copy of this form for your records.
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Experimental Protocol 
 
Before you begin: 
 
• Have you given them a copy of the consent form and taken care of EC?  (our IRB # is 

225) 
 
• Make sure green opscan and data collection forms are numbered appropriately 
 
• Tape is rewound 
 
• Hole is covered for 10 practice putts using green. 
 
Start Tape Part I. 
Welcome to our study of factors influencing psychomotor task performance.  In the next 
few minutes you will be asked to perform our golf-putting task.  First however, we would 
like to give you an opportunity to familiarize yourself with our apparatus by taking 10 
practice putts from the space indicated by the experimenter.  You will be given 10 
practice balls.  We would like for you to stand comfortably on the 2 X 2 platform 
provided by the experimenter and putt each of the 10 balls toward the other end of the 
green.  In a few minutes we will of course be asking you to putt balls in a hole positioned 
near the far end of the green, but at this time all we would like for you to do is familiarize 
yourself with the surface, paying careful attention to how fast the ball rolls depending on 
how hard you hit it.  Whenever possible, please be careful that balls do not to overshoot 
the far end of the green.  Please allow the experimenter a brief pause in between each 
putt so that he/she can clear the previous ball from the green. 
 
 Stop tape – show the subject to the platform. Verify hand dominance and adjust set if 
he/she is left-handed.  Uncover the hole. 
 
Start Tape Part II. 
Now that the experimenter has revealed the hole, we would like for you to putt 20 golf 
balls.  On each individual task performance your instruction is to putt the ball in the hole.  
You may dispense the balls at your own pace, just remember to allow the experimenter 
time after each putt to clear the ball from the green.  Please remember to position each 
ball even with the black tape marker at your feet.  Stand comfortable and position the 
ball wherever it is comfortable for your reach as long as it is even with the tape marker 
in distance from the hole.  When the experimenter tells you, please begin. 
 
Stop tape.  Give them 20 balls and the putter.  Record on baseline data form 
(Success/missed). 
 
Give subject his or her goal for session two: 
a) do your best; or b) specific difficult goal from table for that outcome condition 
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Start Tape Part III. 
Now what we would like for you to do next is to respond to a short questionnaire.  (Give 
them a copy and a green opscan.)  After you have completed the questionnaire, the 
experimenter will give you another 20 putts from the same distance.  Mark all of your 
answers on your answer sheet.  Please make sure to respond to item number 9 in the 
blank field of the opscan.  The manner in which you choose to convey your personal goal 
is entirely up to you.  Return both the questionnaire and your answer sheet to the 
experimenter when you are finished.  If you have any questions, please ask the 
experimenter. 
 
Stop tape. 
   
When questionnaire is completed, give these instructions verbally: 
Next we would like you to putt 20 more balls from the appropriate distance.  On each 
individual task performance your instruction is to putt the ball in the hole.  This time 
however, your goal is to. . . (repeat participant's goal here).  You may dispense the balls 
at your own pace, just remember to allow the experimenter time after each putt to clear 
the ball from the green.  Please remember to position each ball even with the black tape 
marker at your feet.  Stand comfortable and position the ball wherever it is comfortable 
for your reach as long as it is even with the tape marker in distance from the hole.  
 
After you have finished giving the instructions, give them 20 balls and the putter.  Record 
on experimental trial data form (Success/missed as well as distance if missed.  Number 
‘1’ indicates inside the circle nearest to the hole and ‘5’ indicates anywhere lying outside 
of the last circle). 
 
Upon Completion, give the debriefing.  Ask the participant if he/she has any questions.  
Thank him/her for participating. 
 
Remember to rewind the tape!!!
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APPENDIX C 
 

BASELINE MEASURE OF PUTTING PERFORMANCE 
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Subject ID:  _____________________ 

 
 

Experimenter Data Collection Form – Baseline Trial 
  

 
 

Attempt Successful* Missed* 
1   
2   
3   
4   
5   
6   
7   
8   
9   
10   
11   
12   
13   
14   
15   
16   
17   
18   
19   
20   

Totals   
 

* Check only the box applicable for each attempt 
 
 
 
 
 

Experimenter:  ____________________ 
 

Date:  ____________________ 
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APPENDIX D 

SELF-REPORT MEASURE FOR DO BEST SUBJECTS
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Self-report Measure  

 
Please read each question carefully and indicate the one response that describes you best. 
 
1)  How would you rate your golf putting skill level on a scale from 1 to 5, with 1 being very low, 3 being 
average and, 5 very high? 

a)  1 
b)  2 
c)  3 
d)  4 
e)  5 

2)  How many times have you played Miniature Golf in the past 3 months? 
(18 holes/1 round of Miniature Golf = 1 time) 

a)  0 
b)  1 
c)  2 
d)  3 
e)  4 or more 

 
3)  On average, how many hours per week do you play golf? 

a)  0 
b)  1-3 
c)  4-6 
d)  7-9 
e)  10 or more 

 
4)  Have you ever entered a golf tournament (mark only the one statement that describes you best)? 

a)  never 
b)  occasionally (less than 1 time per year) 
c)  frequently (1 to 2 times per year) 
d)  very frequently (3 to 4 times per year) 
e)  routinely (more than 4 times per year) 

 
5) If you answered with alternative b, c, d, or e to question number 4 above, please note your handicap 

(otherwise leave blank).  If applicable please answer in the blank field of your opscan form 
indicating your response by the number ‘5.’   ___________  

 
6)    For how many years have you played golf?  (Miniature golf not applicable.) 

a)  no experience with the sport of golf 
b)  3 years or less 
c)  4-6 years 
d)  7-9 years 
e)  10 years or more 
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7)   How many times have you played golf in the past month? 
a)  0 
b)  1 
c)  2 
d)  3 
e)  4 or more 
 

8)  On average, how many holes of golf do you play each week? (Please circle the one response closest 
to your average.  For example, if you play 9 holes once every two weeks you would mark alternative 
‘b,’ “9 or less.” 

a)  0 
b)  9 or less 
c)  18 
d)  27 
e)  36 or more 

 
 
9. My personal goal is_____________________________________________.  Indicate your personal 

goal for the next session of 20 balls.  You may convey this goal in any form that you wish.  (For this 

item (item #9), mark ‘answer option 10’ on your opscan & write your response in the space provided 

on the blank field of the opscan form denoted by the number ‘9.’ 

For the next set of questions, using the options provided, please indicate on your opscan the response 
that best represents your opinion to the following items.  Please do not mark on the questionnaire. 
 
 1 = Strongly Disagree 
 2 = Disagree 
 3 = Tend to Disagree 
 4 = No Opinion 
 5 = Tend to Agree 
 6 = Agree 
 7 = Strongly Agree 
 

 

10.  I feel confident that I can meet my personal goal.  

11.  I think that I can achieve my personal goal. 

12.  I believe that I have the ability necessary to reach my personal goal. 
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13.  I am:   

(1) Male 

(2) Female 

14.  I am  _________ -hand dominant. 

(1) Right 

(2) Left 

Thank you for taking the time to respond honestly to the questionnaire. 
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APPENDIX E 

SELF REPORT MEASURE FOR ASSIGNED GOAL SUBJECTS 
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Self-report Measure 

 
Please read each question carefully and indicate the one response that describes you best. 
 
1)  How would you rate your golf putting skill level on a scale from 1 to 5, with 1 being very low, 3 being 
average and, 5 very high? 

a) 1 
b) 2 
c) 3 
d) 4 
e) 5 

 
2)  How many times have you played Miniature Golf in the past 3 months? (18 holes/1 round of 
Miniature Golf = 1 time) 

a)  0 
b)  1 
c)  2 
d)  3 
e)  4 or more 

 
3)  On average, how many hours per week do you play golf? 

a)  0 
b)  1-3 
c)  4-6 
d)  7-9 
e)  10 or more 

 
4)  Have you ever entered a golf tournament (mark only the one statement that describes you best)? 

a) never 
b) occasionally (less than 1 time per year) 
c) frequently (1 to 2 times per year) 
d) very frequently (3 to 4 times per year) 
e) routinely (more than 4 times per year) 

 
5)   If you answered with alternative b, c, d, or e to question number 4 above, please note your handicap 
      (otherwise leave blank).  If applicable please answer in the blank field of your opscan form 
indicating 
      your response by the number ‘5.’   ___________  
 
6)   For how many years have you played golf?  (Miniature golf not applicable.) 

a) no experience with the sport of golf 
b) 3 years or less 
c) 4-6 years 
d) 7-9 years 
e) 10 years or more 
 



 

 51 

7)   How many times have you played golf in the past month? 
a) 0 
b) 1 
c) 2 
d) 3 
e) 4 or more 
 

8)   On average, how many holes of golf do you play each week? (Please circle the one response closest 
to your average.  For example, if you play 9 holes once every two weeks you would mark alternative ‘b,’ 
“9 or less.” 

a) 0 
b) 9 or less 
c) 18 
d) 27 
e) 36 or more 

 
 
9.   My personal goal is_____________________________________________.  Indicate your personal 

goal for the next session of 20 balls.  You may convey this goal in any form that you wish.  (For this item 

(item #9), mark ‘answer option 10’ on your opscan & write your response in the space provided on the 

blank field of the opscan form denoted by the number ‘9.’ 

For the next set of questions, using the options provided, please indicate on your opscan the response 
that best represents your opinion to the following items.  Please do not mark on the questionnaire. 
 
 1 = Strongly Disagree 
 2 = Disagree 
 3 = Tend to Disagree 
 4 = No Opinion 
 5 = Tend to Agree 
 6 = Agree 
 7 = Strongly Agree 
 

 

10.  I feel confident that I can meet my personal goal.  

11.  I think that I can achieve my personal goal. 

12.  I believe that I have the ability necessary to reach my personal goal. 

13.  I feel confident that I can meet my ASSIGNED goal. 

14.  I think that I can achieve my ASSIGNED goal. 

15.  I believe that I have the ability necessary to reach my ASSIGNED goal. 
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PLEASE GO ON TO THE NEXT SECTION. 

 
Please answer the following questions regarding the goal that the experimenter has given you.  
Use the rating system provided to indicate the one alternative that best describes the extent to 
which you agree with each statement.  Mark your answers in the appropriate spaces provided. 
 

Agreement Ratings 
1 = Strongly Disagree 
2 = Disagree 
3 = Tend to Disagree 
4 = No Opinion 
5 = Tend to Agree 
6 = Agree 
7 = Strongly Agree 
 

_____  16) It’s hard to take this putting goal seriously. 

_____  17) It’s unrealistic for me to expect to reach this putting goal. 

_____  18) It’s quite likely that this goal may need to be revised, depending on how things go. 

_____  19) Quite frankly, I don’t care if I achieve this goal or not. 

_____  20) I am strongly committed to pursuing this goal. 

_____  21) It wouldn’t take much to make me abandon this goal. 

_____  22) I think this putting goal is a good goal to shoot for. 

23.  I am:   

(1) Male 

(2) Female 

24.  I am  _________ -hand dominant. 

(1) Right 

(2) Left 

Thank you for taking the time to respond honestly to the questionnaire.
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APPENDIX F 

PUTTING PERFORMANCE MEASURE FOR TRIAL TWO
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Subject ID:  _____________________ 
 

 
Experimenter Data Collection Form – Manipulation Trial 

  
 
 

   Distance From Cup (check 1 if putt is missed) 
Attempt Success* Missed* 1 

Near 
2 3 4 5 

Far 
1        

2        

3        

4        

5        

6        

7        

8        

9        

10        

11        

12        

13        

14        

15        

16        

17        

18        

19        

20        

Totals        

 
* Check only the box applicable for each attempt 
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APPENDIX G 
 

PARITICIPANT DEBRIEFING
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Short Debriefing 
 
Our study is interested in the effects of individual and contextual variables and how they 

affect the relationship among different types of goals and performance.  Specifically, we 

are interested in examining how variations in task outcome difficulty may interact with 

individual differences in skill, and the types of goals that are used to influence 

performance on physical tasks.  We ask that you do not discuss the task you completed 

here this evening with anyone outside of this lab, for doing so could seriously 

compromise the results of this investigation.  If you should have any further questions 

about this research, please do not hesitate to contact the principal investigator.    
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APPENDIX H 

OUTCOME DIFFICULTY PILOT PHASE CONSENT FORM
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Virginia Polytechnic Institute and State University 
Informed Consent for Participants of Investigative Projects 

 
Title of Project:  Factors Influencing Psychomotor Task Performance 
 
Investigators:  Kevin Keller, B.S., Neil M. A. Hauenstein, Ph.D. 
 
I. Purpose of this Project 

 You are invited to participate in a study which will allow us to investigate how certain 
factors can influence psychomotor task performance.   
 
II. Procedures 
 You will be asked to come to a specific on-campus location on a particular date and time 
and will receive further instructions from the experimenter regarding the task you will be asked 
to perform.  Next you will be asked to actually perform the task itself.  The session should 
require less than one hour of time. 
 
III. Risks 
 There are no apparent risks to you by participating in this study.  However, you can 
contact Counseling Services (231-6557) or the Psychological Services Center (231-6914) if you 
should experience any difficulties. 
 
IV. Benefits 
 Data and responses will provide us with information relevant to understanding how 
different personal and situational factors influence psychomotor task performance. 
 
V. Extent of Anonymity and Confidentiality 
 Your responses will be completely anonymous.  Your responses to the questionnaires will 
not be revealed to anyone who is not working on the research project.  Names will not be 
attached to or included with the questionnaires.  The consent form will be collected before 
questionnaires are distributed, so answers cannot be linked with your name. 
 
VI. Compensation 
 Psychology student will receive one additional extra credit point in their psychology 
course for participation in this study as well as a chance to win $50 from a random drawing to be 
held at the conclusion of the study.  Please check with your instructor or the class syllabus to 
determine other ways in which you can receive extra credit for the particular class.  If not 
currently enrolled in a psychology class, you are eligible to possibly win $50 in a random 
drawing through participation in the study, though you must currently hold undergraduate status 
at Virginia Polytechnic Institute and State University in order to participate.  The drawing will be 
held at the end of study and the winner will be contacted. 
 
VII. Freedom to Withdraw 
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 You are free to withdraw from the study at any time without penalty and you may choose 
not to answer questions that you do not want to answer. 
 
VIII. Approval of Research 
 This research project has been approved, as required, by the Human Subjects Committee 
of the Department of Psychology and by the Institutional Review Board of Virginia Polytechnic 
Institute and State University. 
 
IX. Subject's Responsibilities 
 I voluntarily agree to participate in this study and perform the task according to 
instructions. 
 
X. Subject’s Permission 
 I have read and understand the Informed Consent and conditions of this project.  I have 
had all of my questions answered.  I hereby acknowledge the above and give my voluntary 
consent for participation in this project. 
  
 If I participate, I may withdraw at any time without penalty.  I agree to abide by the rules 
of this project. 
 
______________________________  __________________________ 

Student’s Signature      Date 
 
 
Should I have any questions about this research or its conduct, I may contact: 
 
Kevin Keller     951-7792 
Primary Researcher    Phone 
 
Neil M. A. Hauenstein, Ph.D.   231-5716 
Research Advisor    Phone 
 
Jack W. Finney, Ph.D.    231-6670 
Chair, Human Subjects Committee   Phone 
 
Thomas Hurd     231-5281        
Chair, Institutional Review Board  Phone 
 
You will receive a copy of this form for your records.
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APPENDIX I 
 

OUTCOME DIFFICULTY DATA COLLECTION MEASURES 
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APPENDIX I-1 
 

DATA COLLECTION MEASURE FOR EASY OUTCOME PILOT
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Data Collection Form 

Easy Outcome Pilot 

Subject NO:__________  Gender (M/F):_________ 

Distance 

(in Feet) 

Tally Successful (out of 10)* Absolute number 

Successful (e.g., 3) 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 

* always administer 10 attempts from each distance 

 

Experimenter:  ________  Date:  ________________________ Time:  ________
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APPENDIX I-2 

DATA COLLECTION MEASURE FOR DIFFICULT OUTCOME PILOT 
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Data Collection Form 

Difficult Outcome Pilot 

Subject NO:__________  Gender (M/F):_________ 

Distance 

(in Feet) 

Tally Successful (out of 10)* Absolute number 

Successful (e.g., 3) 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 

* always administer 10 attempts from each distance 

 

Experimenter:  ________  Date:  ________________________ Time:  ________
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APPENDIX J 

SPECIFIC, DIFFICULT GOALS FOR EASY OUTCOME CONDITION



 

 66 

Assigned Goal Levels for Easy Outcome Conditions 

Baseline Successes a Assigned Goal Proportion Attain b  
 

2 10 0/1 

3 11 0/4 

4 12 0/1 

5 13 0/2 

6 14 1/5 

7 14 1/5 

8 15 1/4 

9 15 1/6 

10 16 0/1 

11 16 1/3 

12 17 0/2 

13 17 1/3 

14 18 -- 

15 18 0/2 

16 19 0/1 

17 19 0/3 

18 20 -- 

 

a an a priori decision was made to drop Ss who made < 2 or > 18 putts  
   for a more sensitive test of hypothesis 1 
 

b proportion of control Ss meeting or exceeding designated goal level 
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APPENDIX K 
 

SPECIFIC, DIFFICULT GOALS FOR DIFFICULT OUTCOME CONDITION
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Assigned Goal Levels for Difficult Outcome Conditions 

Baseline Successes a Assigned Goal Proportion Attain b  
 

2 8 1/5 

3 9 1/7 

4 10 0/12c 

5 11 0/4 

6 12 0/1 

7 13 0/3 

8 14 1/2 

9 15 0/3 

10 16 1/2 

11 16 -- 

12 17 0/2 

13 17 0/1 

14 18 0/1 

15 18 -- 

16 18 -- 

17 19 -- 

18 20 0/1 

 

a an a priori decision was made to drop Ss who made < 2 or > 18 putts  

b proportion of control Ss meeting or exceeding designated goal level 
c 3/12 control Ss made 9, so 10 was selected as the goal for this performance level 
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Table 1   

Means, Standard Deviations, and Inter-item Correlations among Self-report Items a, b 

 Item 1 Item 2 Item 3 Item 4 Item 6 Item 7 Item 8 
        

Item 1 2.42 
(.93) 

 

      

Item 2 .09 
 
 

1.13 
(.38) 

 

     

Item 3 .19 
 
 

-.06 1.05 
(.26) 

 

    

Item 4 .26 
 
 

.04 .41 1.10 
(.52) 

 

   

Item 6 .29 
 
 

.06 .42 .41 1.37 
(.78) 

 

  

Item 7 .20 
 
 

.04 .75 .22 .27 1.05 
(.29) 

 

 

Item 8 .23 
 
 

.09 .54 .16 .19 .40 1.09 
(.47) 

 
 

Item 1 How would you rate your golf putting skill level on a scale from 1 to 5, with 1 being 
very low, 3 being average and, 5 very high? 
 

Item 2 How many times have you played Miniature Golf in the past 3 months? 
 

Item 3 On average, how many hours per week do you play golf? 
 

Item 4 Have you ever entered a golf tournament? 
 

Item 6 For how many years have you played golf?  (Miniature golf not applicable.) 
 

Item 7 How many times have you played golf in the past month? 
 

Item 8 On average, how many holes of golf do you play each week?  
 

 

a Item 5 was an open ended item asking one's handicap and was dropped due to the low number of respondents 
b Item means reported along the diagonal with standard deviations in parentheses 
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Table 2  

Correlations Among the Five-item Revised Skill Measure, One-Item Self-report, Skill, and 

Dependent Variables 

 5-item skill Item 1 Skill 

(z-scored) 

Successes Distance 
Accuracy 

 

5-item Skill 

 

1.0 (182) (183) (183) (183) 

Item 1 

 

.36*** 1.0 (183) (183) (183) 

Skill 

 

.19** .57*** 1.0 (184) (184) 

Successes 

 

.11 .38*** .43*** 1.0 (184) 

Distance 
Accuracy 

 
 

.11 .37*** .43*** .96*** 1.0 

 

  ** p < .05 

*** p < .01 

Note:  Skill, as measured by trial one performance, was z-scored within outcome difficulty 

conditions in order to provide a common-metric estimate of proficiency.  The reported 

correlations were computed using the z-scores. 
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Table 3 

Means and Standard Deviations of Putting Performance by Condition and Trial 

Condition 

 Easy Outcome, 

Unassigned Goal 

(n = 43) 

Easy Outcome, 

Assigned Goal 

(n = 44) 

Difficult Outcome, 

Unassigned Goal 

(n = 44) 

Difficult Outcome, 

Assigned Goal 

(n = 53) 

 M SD M SD M SD M SD 

Baseline 8.88 4.11 12.50 3.91 5.86 3.71 5.38 3.25 

Trial 2 10.09 4.48 12.80 4.80 7.09 3.76 5.77 3.12 

Accuracy a 54.16 21.09 67.73 22.46 41.55 18.60 34.51 17.51 

 
a Accuracy was assessed during trial two.  Higher scores represent greater accuracy. 
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Table 4 

Means, Standard Deviationsa, and Correlations among Independent and Dependent Variables  

 Skill 
(z) 

S-r 
Skill 

OD GD Comm S-eff PG Success DA 

Skill (z) 0.00 
(1.00) 

 

183 184 184 95 95 155 184 184 

S-r 
Skill 

 

.57*** 2.42 
(.93) 

183 183 94 94 154 183 183 

OD 0.00 
 

-.24*** .054 
(1.00) 

184 95 95 155 184 184 

GD .16** .03 .04 .054 
(1.00) 

95 95 155 184 184 

Comm .27*** .21** -.09 -- 24.21 
(5.29) 

94 82 95 95 

S-eff .42*** .43*** -.40*** -- .51*** 15.11 
(3.68) 

82 95 95 

PG .74*** .55*** -.45*** .24*** .34*** .64*** 11.49 
(5.07) 

155 155 

Success .43*** .38*** -.52*** .04 .29*** .43*** .56*** 8.78 
(4.87) 

184 

DA .43*** .37*** -.50*** .04 .27*** .41*** .55*** .96*** 48.73 
(23.53) 

      a  Means along the diagonal, Standard Deviations in parentheses, n-sizes above the diagonal 
    ** p < .05 
  *** p < .01 
 
  Note: Skill = observed baseline putting performance (z-scored w/in outcome difficulty conditions) 

S-r skill = one-item self-reported putting skill 
OD = outcome difficulty 
GD = goal difficulty 
Comm = goal commitment (5 items) 
S-eff = self efficacy (3 items) 
PG = personal goal 
Success = number of putts made at trial two 
DA = distance accuracy at trial two
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Table 5 

Overall Regression Model For Trial 2 Putting Success as a Function of Skill, Outcome 

Difficulty, and Assigned Goals    

   Change Statistics 

Step Variable(s) Entered R2 ∆R2  F-change DF1 DF2 

1 Skill (z baseline performance) .19 .19 42.353*** 1 182 

2 Goal  

Outcome 

.46 .27 45.897*** 2 180 

3 Outcome X Goal 

Skill X Outcome 

Skill X Goal 

.48 .01 1.519 3 177 

4 Skill X Outcome X Goal .49 .01 2.898* 1 176 

 

      * p < .10  

  *** p < .01 
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Table 6 

Standardized Regression Weights for Individual Predictors of Trial 2 Successes 

Model Predictor Beta (β) SE of β t 

1 Skill (z baseline performance) .434 .067 6.508*** 

2 Skill 

Outcome 

Goal 

.436 

-.523 

-.009 

.055 

.055 

.055 

7.876*** 

-9.565*** 

-.156 

3 Skill 

Outcome 

Goal 

Skill X Outcome 

Skill X Goal 

Outcome X Goal 

.416 

-.509 

-.010 

-.040 

.037 

-.099 

.057 

.056 

.057 

.057 

.056 

.057 

7.244*** 

-9.050*** 

-.172 

-.689 

.650 

-1.727* 

4 Skill 

Outcome 

Goal 

Skill X Outcome 

Skill X Goal 

Outcome X Goal 

Skill X Outcome X Goal 

.417 

-.489 

-.010 

-.043 

.051 

-.099 

-.095 

.057 

.057 

.057 

.057 

.056 

.057 

.056 

7.291*** 

-8.549*** 

-.181 

-.758 

.895 

-1.723* 

-1.702* 

*** p < .01 

    * p < .10 
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Table 7 

Revised Regression Model For Trial 2 Putting Success as a Function of Skill and Outcome 

Difficulty    

   Change Statistics 

Step Variable(s) Entered R2 ∆R2  F-change DF1 DF2 

1 Skill (z baseline performance) .18 .18 40.482*** 1 182 

2 Outcome .43 .25 77.895*** 1 181 

3 Skill X Outcome .43 .01 1.589 1 180 

 

*** p < .01 
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Table 8 

Means and Standard Deviations of Self-reported Putting Performance by Condition* 

Condition 

Easy Outcome, 

Unassigned Goal 

Easy Outcome, 

Assigned Goal 

Difficult Outcome, 

Unassigned Goal 

Difficult Outcome, 

Assigned Goal 

M SD M SD M SD M SD 

2.47 .91 2.84 .97 2.32 .91 2.11 .80 

 
* Easy Outcome, Unassigned Goal  n=43; Easy Outcome, Assigned Goal n=43; Difficult  
   Outcome Unassigned Goal n=44; Difficult Outcome, Assigned Goal n=53 
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Table 9 

Overall Regression Model For Trial 2 Putting Success as a Function of Self-reported skill, 

Outcome Difficulty, and Assigned Goals    

   Change Statistics 

Step Variable(s) Entered R2 ∆R2 F-change DF1 DF2 

1 Skill (1 item self-report) .14 .14 29.604*** 1 181 

2 Goal  

Outcome 

.34 .20 26.714*** 2 179 

3 Outcome X Goal 

Skill X Outcome 

Skill X Goal 

.37 .03 2.851** 3 176 

4 Skill X Outcome X Goal .37 0.0 .929 1 175 

 

  ** p < .05 

*** p < .01 
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Table 10 

Standardized Regression Weights for Individual Predictors of Trial 2 Successes, Self-report Skill 

Model 

Model Predictor Beta (β) SE of β t 

1 Skill (1-item Self-report) .375 .069 5.441*** 

2 Skill 

Outcome 

Goal 

.264 

-.458 

.046 

.063 

.063 

.061 

4.208*** 

-7.301*** 

.749 

3 Skill 

Outcome 

Goal 

Skill X Outcome 

Skill X Goal 

Outcome X Goal 

.239 

-.543 

.212 

.082 

-.161 

-.180 

.063 

.175 

.175 

.175 

.175 

.063 

3.814*** 

-3.099*** 

1.210 

.467 

-.920 

-2.884*** 

4 Skill 

Outcome 

Goal 

Skill X Outcome 

Skill X Goal 

Outcome X Goal 

Skill X Outcome X Goal 

.236 

-.544 

.204 

.085 

-.167 

-.023 

-.169 

.063 

.175 

.175 

.175 

.175 

.175 

.175 

3.760*** 

-3.104*** 

1.163 

.483 

-.955 

-.129 

-.964 

 

*** p < .01 
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Table 11 

Overall Regression Model For Trial 2 Distance Accuracy as a Function of Skill, Outcome 

Difficulty, and Assigned Goals    

   Change Statistics 

Step Variable(s) Entered R2 ∆R2  F-change DF1 DF2 

1 Skill (z baseline performance) .18 .18 40.482*** 1 182 

2 Goal  

Outcome 

.43 .25 38.753*** 2 180 

3 Outcome X Goal 

Skill X Outcome 

Skill X Goal 

.45 .02 2.145* 3 177 

4 Skill X Outcome X Goal .46 .01 2.180 1 176 

 

*** p < .01 

    * p < .10 
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Table 12 

Standardized Regression Weights for Individual Predictors of Trial 2 Distance Accuracy 

Model Predictor Beta (β) SE of β t 

1 Skill (z baseline performance) .427 .067 6.363*** 

2 Skill 

Outcome 

Goal 

.428 

-.496 

-.010 

.057 

.056 

.057 

7.499*** 

-8.788*** 

-.172 

3 Skill 

Outcome 

Goal 

Skill X Outcome 

Skill X Goal 

Outcome X Goal 

.408 

-.475 

-.014 

-.055 

.059 

-.111 

.059 

.058 

.059 

.059 

.058 

.059 

6.915*** 

-8.237*** 

-.237 

-.931 

1.021 

-1.885* 

4 Skill 

Outcome 

Goal 

Skill X Outcome 

Skill X Goal 

Outcome X Goal 

Skill X Outcome X Goal 

.408 

-.457 

-.014 

-.058 

.071 

-.111 

-.084 

.059 

.059 

.059 

.059 

.058 

.059 

.057 

6.945*** 

-7.779*** 

-.244 

-.989 

1.229 

-1.879* 

-1.476 

 

        *** p < .01 

* p < .10 
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Table 13 

Overall Regression Model For Trial 2 Distance Accuracy as a Function of Self-reported Skill, 

Outcome Difficulty, and Assigned Goals    

   Change Statistics 

Step Variable(s) Entered R2 ∆R2  F-change DF1 DF2 

1 Skill (1 item self-report) .14 .14 28.355*** 1 181 

2 Goal  

Outcome 

.31 .17 22.580*** 2 179 

3 Outcome X Goal 

Skill X Outcome 

Skill X Goal 

.35 .04 3.126** 3 176 

4 Skill X Outcome X Goal .35 0.0 .572 1 175 

 

  ** p < .05 

*** p < .01 
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Table 14 

Standardized Regression Weights for Individual Predictors of Trial 2 Distance Accuracy, Self-

report Skill Model 

Model Predictor Beta (β) SE of β t 

1 Skill (1-item Self-report) .368 .069 5.325*** 

2 Skill 

Outcome 

Goal 

.264 

-.430 

.042 

.064 

.064 

.062 

4.118*** 

-6.713*** 

.673 

3 Skill 

Outcome 

Goal 

Skill X Outcome 

Skill X Goal 

Outcome X Goal 

.236 

-.466 

.231 

.029 

-.188 

-.194 

.064 

.178 

.178 

.179 

.178 

.064 

3.702*** 

-2.614** 

1.296 

.161 

-1.053 

-3.039*** 

4 Skill 

Outcome 

Goal 

Skill X Outcome 

Skill X Goal 

Outcome X Goal 

Skill X Outcome X Goal 

.234 

-.467 

.225 

.031 

-.193 

-.067 

-.135 

.064 

.179 

.179 

.179 

.179 

.179 

.179 

3.655*** 

-2.615** 

1.257 

.173 

-1.080 

-.378 

-.756 

*** p < .01 

**  p < .05 



 

 84 

Table  15 

Trial 2 Successes as a Function of Outcome Difficulty and Goal Commitment    

Step Variable(s) Entered R2 ∆R2  F-change DF1 DF2 

1 Skill (z baseline performance) .29 .29 37.016*** 1 93 

2 Outcome Difficulty .58 .30 65.739*** 1 92 

3 Commitment .60 .02 4.237** 1 91 

4 Commitment X Outcome 

Skill X Outcome 

Skill X Commitment 

.62 .02 1.733 3 88 

5 Skill X Outcome X Commitment .63 .01 1.170 1 87 

     
  ** p < .05 
 
*** p < .01 
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Table 16 

Trial 2 Distance Accuracy as a Function of Outcome Difficulty and Goal Commitment    

Step Variable(s) Entered R2 ∆R2  F-change DF1 DF2 

1 Skill (z baseline performance) .28 .28 36.424*** 1 93 

2 Outcome Difficulty .56 .28 57.846*** 1 92 

3 Commitment .58 .02 3.372* 1 91 

4 Commitment X Outcome 

Skill X Outcome 

Skill X Commitment 

.59 .02 1.259 3 88 

5 Skill X Outcome X Commitment .60 0.0 .820 1 87 

     
      * p < .10 
 
  *** p < .01 
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Table 17 

Overall Regression Model For Trial 2 Putting Success as a Function of Skill, Outcome 

Difficulty, and Personal Goals    

   Change Statistics 

Step Variable(s) Entered R2 ∆R2  F-change DF1 DF2 

1 Skill (z baseline performance) .20 .20 37.988*** 1 153 

2 Goal  

Outcome 

.46 .26 37.050*** 2 151 

3 Outcome X Goal 

Skill X Outcome 

Skill X Goal 

.48 .02 2.002 3 148 

4 Skill X Outcome X Goal .49 0.0 .405 1 147 

 

  *** p < .01 
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Table 18 

Overall Regression Model For Trial 2 Distance Accuracy as a Function of Skill, Outcome 

Difficulty, and Personal Goals    

   Change Statistics 

Step Variable(s) Entered R2 ∆R2  F-change DF1 DF2 

1 Skill (z baseline performance) .19 .19 35.826*** 1 153 

2 Goal  

Outcome 

.44 .25 33.176*** 2 151 

3 Outcome X Goal 

Skill X Outcome 

Skill X Goal 

.47 .03 2.818** 3 148 

4 Skill X Outcome X Goal .47 0.0 .464 1 147 

 

  ** p < .05 

*** p < .01
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Table 19 

Overall Regression Model For Trial 2 Putting Success as a Function of Skill, Outcome 

Difficulty, and Assigned Goals, Controlling for Personal Goal Level    

   Change Statistics 

Step Variable(s) Entered R2 ∆R2  F-change DF1 DF2 

1 Skill (z baseline performance) 

Personal Goals 

.32 .32 35.487*** 2 152 

2 Goal  

Outcome 

.46 .15 20.352*** 2 150 

3 Outcome X Goal 

Skill X Outcome 

Skill X Goal 

.48 .02 1.401 3 147 

4 Skill X Outcome X Goal .49 .01 3.750* 1 146 

 

      * p < .10  

  *** p < .01
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Table 20 

Overall Regression Model For Trial 2 Distance Accuracy as a Function of Skill, Outcome 

Difficulty, and Assigned Goals, Controlling for Personal Goal Level    

   Change Statistics 

Step Variable(s) Entered R2 ∆R2  F-change DF1 DF2 

1 Skill (z baseline performance) 

Personal Goals 

.30 .30 33.185*** 2 152 

2 Goal  

Outcome 

.44 .13 17.935*** 2 150 

3 Outcome X Goal 

Skill X Outcome 

Skill X Goal 

.46 .02 1.791 3 147 

4 Skill X Outcome X Goal .47 .01 2.978* 1 146 

 

      * p < .10  

  *** p < .01 
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Table  21 

Trial 2 Successes as a Function of Outcome Difficulty and Self-efficacy    

Step Variable(s) Entered R2 ∆R2  F-change DF1 DF2 

1 Skill (z baseline performance) .29 .29 37.583*** 1 93 

2 Outcome Difficulty .59 .30 68.454*** 1 92 

3 Self-efficacy .59 0.0 .543 1 91 

4 Skill X Self-efficacy 

Self-Efficacy X Outcome 

.60 .01 1.496 2 89 

     
*** p < .01 
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Table 22 

Trial 2 Distance Accuracy as a Function of Outcome Difficulty and Self-efficacy    

Step Variable(s) Entered R2 ∆R2  F-change DF1 DF2 

1 Skill (z baseline performance) .28 .28 36.654*** 1 93 

2 Outcome Difficulty .56 .28 58.861*** 1 92 

3 Self-efficacy .56 0.0 .187 1 91 

4 Skill X Self-efficacy 

Self-Efficacy X Outcome 

.57 .01 1.017 2 89 

     
*** p < .01 
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Figure 1.  Trial One (baseline) and Trial 2 Successes by Condition. 
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Figure 2.  Skill (z-scored baseline successes) by Trial 2 Successes according to Condition.
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Figure 3.  Outcome X Goal Difficulty Interaction For DV Trial 2 Successes, Self-reported Skill 

Model. 
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Figure 4.  Outcome X Goal Difficulty Interaction For DV Trial 2 Distance Accuracy, Self-

reported Skill Model. 
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