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Abstract

compared using ANOVAs and independent t-tests.

group (P < 0.05).

Background: Learning is a phenomenon that has interested humans for a long time. Research on the factors influencing learning
has always interested psychologists and all those dealing with education, particularly sports coaches.

Objectives: This study aimed to investigate the impact of goal setting on learning a skill targeting 10-year-old boys.

Patients and Methods: For this purpose, forty 10-year-old male children were selected as the study sample and were assigned to
one of two groups: goal-setting (n =20) and non-goal setting (n =20) groups. In the acquisition phase, each group participated in
8 sessions for 8 continuous days, and then participants in each group conducted 40 (4 blocks of 10 attempts per session) attempts
separately. Finally, after 24 hours, the groups performed a retention test. The scores of each group at each phase were obtained and

Results: The results of the statistical analysis did not show differences in the acquisition phase between the two groups (P> 0.05).
In the retention phase, there was a significant difference between the two groups, and this advantage was in favor of the goal-setting

Conclusions: In general, it is recommended that teachers and sports coaches use goal setting when teaching skills to children.
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1. Background

Learning is a phenomenon that has interested hu-
mans for a long time. Research on the factors influenc-
ing learning is a topic that interests psychologists and all
those who deal with education, particularly sport coaches.
In this context, research on verbal learning and overall
mental has been done and in the late twentieth century,
many studies have been done on motor skills learning (1).
Coaches and sports psychologists generally agree that mo-
tivation is important for learning and performance; there-
fore, they always trying to keep athletes in an appropriate
level of arousal and control, aggravating and reducing fac-
tors that can affect the technical and tactical performance
of athletes, thus developing the effectiveness of individu-
als’ or groups’ sports skills and performance (2). One of
the motivation techniques that athletes and coaches know
has a major effect on commitment, persistence, dedica-
tion, and long-term self-motivation is goal setting (3). Goal
setting is an important motivational technique that learn-
ers are encouraged by and that determines performance
targets. A goal is the intention, animus, and end point of
a procedure. The purpose of sports, as defined by Locke

and colleagues, is to achieve a certain standard of profi-
ciency in a task, usually within a limited time (4). Prior to
1985, many studies were not performed on goal setting in
sports (5), but since then, several studies have been con-
ducted on goal setting in various fields (6). Studies have
shown goal setting’s moderate to high effectiveness on ex-
ercise (7), based on which, in recent years, the target set
as a motivational strategy has increased notably through
academic and industrial positions. This method has been
used frequently, particularly in industry, and has signifi-
cant implications in learning sports and physical educa-
tion. Thus, being committed to goal setting is very encour-
aging. Teachers should encourage students to set realistic
goals that are attainable by practice and effort. If learn-
ers set a distant goal, they will lose their enthusiasm. In
addition, goals that are easily achieved reduce motivation
(1). Researchers who have conducted studies on goal set-
ting have emphasized its advantages. For example, Wein-
berg (8) on the impact of goal setting noted that it has a
significant impact on learning, and long-term goal setting
has more advantages than short-term. Stoeber et al. (9, 10)
studied the importance of goal setting and showed that
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goal setting, alone or in combination with other training
methods, has positive effects on improving performance.
Wang and Haddleston (11) studied the psychological skills
used by Chinese swimmers in 52 women and 54 men and
found that over 50% of participants always used positive
goal-setting techniques and performance analysis.

However, researchers had investigated the impact of
goal setting on sports performance in older individuals;
positive results have been achieved in this field, but re-
search showing the effects of these factors on children’s
performance has not been done yet.

2. Objectives

With regard to the role of goal setting in motor learn-
ing, given that no research on children has been done, the
present study aimed to investigate the impact of goal set-
ting on learning a skill, targeting 10-year-old boys.

3. Patients and Methods

3.1. Participants

Forty 10-year old children (Mean =10.4, SD = 0.36) par-
ticipated (in two groups of 20 individuals) in the study.
They were selected through available sampling from a
group of individuals who were right-handed, had no dis-
abilities in their performing hand, had no gross visual
deficits, and were all novices in the skill (throwing balls).
Then they were randomly divided into two groups: a goal-
setting group (n=20)and a non-goal setting (n=20) group.
All participants gave informed consent and their legal
guardians also gave informed consent. The participants
were recruited from primary schools in Ahvaz. The proto-
col was approved by the review board of Shahid Chamran
University prior to participant recruitment, and all partic-
ipants provided written informed consent before partici-
pating in the experimental procedures. The study was also
approved by the ethics committee of Shahid Chamran Uni-
versity of Ahvaz.

3.2. Apparatus and Task

The task was similar to one used by Chiviacowsky et
al. (2008) (12) and required participants to throw a tennis
ball at a distance of 3 m to a target consisting of a series
of concentric rings on the floor. The target was similar to
ones used in related studies (13-15). This specific style of
target was selected because a variation of this target had
been used by physical education teachers in the cooperat-
ing school to measure performance accuracy in a variety
of motor skills (e.g., kicking, striking, underhand tossing).

Because of this prior experience, we felt children could eas-
ily interpret their performances as they practiced the pre-
scribed task. In addition, the teacher was familiar with this
style of target, which promoted the simple integration of
the target into the active physical education class and facil-
itated accurate performance measurements by the cooper-
ating teacher. The center of the target had a radius of 10
cm. Concentric rings with radii of 20, 30, 40, 50, 60, 70,
80, 90, and 100 cm were drawn around the center circle.
These served as zones to assess the accuracy of the throws.
If the tennis ball landed on the center target, 100 points
were awarded. If the ball landed in one of the rings, or out-
side the marked target, 90, 80, 70, 60, 50, 40,30, 20,10, 0or 0
points, respectively, were recorded. If the ball landed on a
line separating two rings, the participant was awarded the
higher score. This method of scoring was consistent with
previous assessment techniques used by the corporation
physical education teacher.

3.3. Procedure

This study was a quasi-experimental research design
with a pre-test and post-test and retention of the two ex-
perimental groups (goal setting and non-goal setting). In
the first phase, to identify subjects who met the inclusion
criteria, participants completed a demographic question-
naire. Then, to ensure the homogeneity of groups and gain
basic points, a pre-test was performed to measure partic-
ipants’ skill in throwing a ball over their shoulder as an
assignment criterion that included 20 attempts; based on
these scores, subjects were divided into the two groups,
goal setting and non-goal setting. According to previous
studies by Getz and Rainey (16), the goals were determined
for participants in each group quantitatively according to
pre-test scores and the amount of progress that must be
achieved during the experiment. The targets in the goal-
setting group included:

Based on this classification, a 60% improvement in the
last practice compared with the pre-test score was deter-
mined as the long-term goal to be established, and 10%
progress in the first session of training, 20% for the sec-
ond session of practice, and 30%, 40%, 50%, 60%, 70%, and
80%, respectively, for third to eighth training sessions com-
pared to the pre-test score was determined as the short-
term goal. For the control group (no goal-setting), goal
setting was not determined. Then each group executed 8
sessions of training for 8 consecutive days including 40 at-
tempts (4 blocks of 10 attempts per session; total throws
made by each subject was 320 throws) over the shoulder
in each group separately. Finally, a retention test was per-
formed 24 hours after the last session. It should be noted
that subjects rested for 30 seconds after 10 throws to avoid
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tiring. The number of throws in the retention was similar
to the pre-test phase.

3.4. Data Analysis

The statistical analyses used in this study were analysis
of variance (ANOVA) with repeated measures and indepen-
dent t-tests, and the Kolmogorov-Smirnov test was used to
determine the normality. All analyses were performed us-
ing SPSS version 17. Data are expressed as mean =+ standard
deviation and a P value of 0.05 was considered significant.

4. Results

Before the data analysis, the Kolmogorov-Smirnov test
was used to determine the normality of data, and the re-
sults showed that all data have a normal distribution. Af-
terward, the independent t-test was selected to compare
scores between two groups in the pre-test phase.

The throwing scores for the goal-setting and non-goal
setting groups in the pre-test, acquisition (training ses-
sions), and retention phases are shown in Table 1. As seen
in Table 1, both groups showed relatively equal advances
in their performance. Both showed a relative increase in
their skill and performance in throwing a ball over their
shoulder. But, as can be seen in the retention phase, the
performance of the goal-setting group was better than the
non-goal setting group. Thus, according to the above table,
the mean data show that goal setting led to better perfor-
mance in the retention phase in the goal-setting group. It
should be noted that higher scores represent higher per-
formances in each group.

Table 2 shows the results of the comparison between
the goal-setting and non-goal setting groups’ throwing
performance in the pre-test phase.

According to Table 2, it can be stated that the perfor-
mance of both groups was not significantly different in the
pre-test phase (t=0.73,P = 0.46).

Table 3 shows the results of the repeated measures
ANOVA between difference blocks in the acquisition phase
for the two groups on the task of throwing a ball over the
shoulder.

The results showed that the effect of the groups and ef-
fect of the interactions of groups and sessions is not sig-
nificant; thus, there is no significant difference between
groups in skill acquisition conditions. However, the train-
ing session effect is significant. In the acquisition phase,
the ANOVA results showed significant within-group differ-
ences.

In Table 4, the mean scores in the retention phase
are compared for the goal-setting and non-goal setting
groups.
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According to Table 4, there was a significant difference
between the mean scores of the two groups in the reten-
tion phase. Therefore, the assumption is that the goal-
setting group had better scores than the non-goal setting
group in the retention phase. In the retention phase, the
t-test results indicate a significant difference between the
two groups (t=5.28,P=0.001).

Based on the above results, it can be concluded that:

The two groups’ execution of throwing a ball over
their shoulder in the acquisition phase indicates that both
groups improved their performance and advanced their
scores by continuous training, and the training affected
both groups’ acquisition significantly; however, it did not
affect the retention of the non-goal setting group.

To better illustrate this, the results of the groups in
the pretest, acquisition (training sessions), and retention
phases can be seen in Figure 1.

Figure 1. Study Task
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Figure 2. Performance Graph for the Pre-Test, Acquisition, Retention, and Transfer
Phases in Two Groups of Children
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Table 1. Means and SDs for the Two Groups in the Pre-Test, Acquisition, and Retention Phases

Group Pre-Test Acquisition Retention
Session 1 Session 2 Session 3 Session 4 Session 5 Session 6 Session7 Session 8
Goal setting 38.70 (8.13) 4415 (7.32) 48.65(5.75) 49.65(5.98) 50.50 (6.12) 53.80(5.79) 56.70 (4.80) 45.58 (4.32) 6030 (4.25) 54.25(3.82)
Non-goal setting 38.95(7.63) 43.85(5.93) 46.85(4.00) 48.45(4.13) 50.60 (5.15) 52.90 (4.63) 56(3.40) 5730(3.60) 59.60 (3.47) 48.90 (2.42)
Total 38.82(7.78) 44.00 (6.57) 47.75(4.97) 49,05 (5.11) 50.55(5.58) 53.35(5.19) 56.35(4.12) 57.87(3.96) 59.95(3.84) 5157 (4.16)
Table 2. Results of the Independent T-Test Comparing the Two Groups’ Pre-Test Results
Goal Setting Non-Goal Setting T-Test
df t PValue
Pre-Test 39.5(6.40) 37.60 (6.11) 38 0.73 0.46
Table 3. ANOVA Results With Repeated Measures in the Acquisition Stage
Sum of Squares df Mean of Squares FValue P Value
Session 8411.89 7 1201.70 189.83 0.001°
Session Group * 23.64 7 337 0.53 0.83
Error (Session) 1683.83 266 6.33
Group 55.27 1 55.27 034 0.55
Error (Group) 6037.01 38 158.86
*Statistically significant.
Table 4. Results of the Independent T-Test in the Post-Test Phase (Retention)
Goal Setting Non-Goal Setting T-Test
df t PValue
Retention 54.25(3.82) 48.90 (2.42) 38 5.28 0.001"

*Statistically significant.

5. Discussion

This study aimed to investigate the effects of goal set-
ting on the learning of a motor task in 10-year-old boys in
Ahwaz. As the results of the statistical analysis indicate,
there was no significant difference between both groups
in the acquisition phase. This means that both groups
showed equally significant improvements in performing
the task of throwing a ball over their shoulder toward a
target at this stage. But according to the survey results, in
the retention phase, the group who used goal setting dur-
ing the training program demonstrated superior learning
than other group in the retention stage. Thus, these results
indicated that goal setting has a considerable impact on
the learning of this skill. In addition, the results showed
that training with and without goal setting had signifi-
cant effects on the children’s throwing skills. The results

of this study confirm the results of previous research on
the influence of goal setting. It is notable that, unfortu-
nately, research on goal setting is limited, particularly on
children; therefore, further research is necessary. Accord-
ing to the results obtained in the acquisition phase, it can
be seen how progress of two groups of participants dur-
ing the eight training session. As was noted previously,
the survey results showed that participants in both groups
learned how to throw the ball over their shoulder toward
a target at the same level in this phase. Thus, there is no
difference between the groups in the acquisition phase. In
the initial sessions of the acquisition phase, development
was relatively fast in both groups. This result is consis-
tent with the power law of practice proposed by Snoddy
(1926). According to this law, primary training is identi-
fied by a considerable amount of progress. However, after
this rapid progress, more practice results in a lower rate
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of progress. In this study, the participants in both groups
improved relatively quickly in the initial training sessions,
but then they less experienced the velocity and accelera-
tion of progress. Thus, both groups achieved acquisition
as defined. Both groups underwent changes in their abil-
ity to perform a perceptual motor skill as a result of prac-
tice and experience in the acquisition phase. In addition,
similar to the general features of performance while learn-
ing a skill described by Magill, in this graph, progression
in skill acquisition was seen in both groups. This is a gen-
eral characteristic of progress and refers to the improved
performance over time that was observed in the present
study in both groups. This means that the exercises in both
goal-setting and non-goal setting conditions over time led
to progress in task acquisition. In addition, what is known
as the plateau of learning and performance volatility dur-
ing acquisition tasks in the learning literature, and mo-
tor control as parallel performance with motor learning
tasks were also observed in the present study, which is con-
sistent with it (17, 18). Our findings showed that in the
retention phase, subjects who had used the goal-setting
strategy in the acquisition phase had better performance
than those without an objective. Thus, referring to and
Table 1, we found that the average scores in the retention
phase showed that goal-setting factors led to learning in
children, and the assumption that goal setting influences
children’s learning was confirmed. Based on the findings,
the goal-setting condition was more effective than the non-
goal setting condition (in performance on the retention
test). The results are consistent with the findings of many
of researchers, such as Nelson (18), Galvan (19), Filby et al.
(20), Mellalieu et al. (5), Locke and Latham (7), Boyce et al.
(21), and Schmidt and Wineberg (17), are inconsistent with
those of Annesi(22), Millerand McAuley(23),and Wang and
Haddleston (11). The reason for this inconsistency could be
the differences in research community, training protocols,
subjects’ ability and age differences, and the type of han-
dled goal setting. Another possible reason for the lower
level of performance of the non-goal setting group and the
significant improvement in the goal-setting group in the
retention phase could be explained by the arousal view-
point models. Based on the reverse U theory of Yerkes and
Dodson (1908) (24), there is an optimal level of arousal for
learning each task. Subjects’ performance is neither bet-
ter at a peak level nor a low level of arousal; rather, at a
median level of arousal, they exhibit the best performance.
In addition, the significantly lower performance at the re-
tention phase in the non-goal setting group can be inter-
preted by the Disaster theory of Fazey and Hardy (1988)
(25). They noted that when athletes’ anxiety is high in com-
petitions, if their arousal exceeds the optimum level, their
performance will drop sharply, which they referred to as
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confrontation (26). Thus, according to this theory, being
faced with a new condition, the children who did not set
goals experienced a high level of anxiety, which led to a re-
duction in their performance.

In general, the present findings, similar to previous
studies, confirm the positive effects of goal setting on task
learning. Thus, it is recommended that coaches and ex-
ercise trainers apply this condition in their training pro-
grams and in competitions to elevate their approaches to
teaching children. It should be noted that this is, to our
knowledge, the first study carried out on children; there-
fore, other researchers should extend this research to as-
sessing other motor skills or conduct additional studies
to clarify the importance and role of goal setting on skill
learning.
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