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Abstract
Purpose: The aim of the Semi-empirical study was to investigate the effect of mental imagery
PETTLEP (Constant and variable) on kinesthesia in basketball free throw.

Methods: The targeted 75 patients with a score of 45-55 imagery and had no history of basketball
free throw were selected and were divided in 5 groups, each of 15; control, mental imagery PETTLEP
Constant, group mental imagery PETTLEP Constant combined with physical exercise Constant,
group imagery PETTLEP of the variable, group mental imagery PETTLEP variable combined with
physical exercise variables. To collect data was used in the Movement Imagery Questionnaire —
Revised (MIQ-R), angle adjustment Test, and force control Test top hand. Exercise protocol, eight
sessions were conducted for eight days. At the end, taken post-test. After Data normality and equality
of variances, the result have been surveyed by analysis of variance, Tukey test.

Results: The results of hypothesis declared that there is a significant difference between practice
groups in Components kinesthesia. Results showed that groups imagery PETTLEP of the variable
Was Reduce kinesthesia errors to groups mental imagery PETTLEP Constant.

Conclusion: According to the findings of this study suggested that imagery PETTLEP of the variable
used along with exercise variables for Reduce kinesthesia errors.
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Extended Abstract

Background and Purpose

Mental imagery has long been recognized
as a Vvaluable psychological tool for
enhancing athletic performance, bridging
the gap between the mind and body.
Traditional imagery techniques have
shown efficacy, but the PETTLEP model,
developed by Holmes and Collins,
represents a significant advancement. This
model emphasizes functional equivalence,
suggesting that imagery is most effective
when it incorporates seven key elements:
Physical, Environment, Task, Timing,
Learning, Emotion, and Perspective. By
simulating the physical, emotional, and
contextual ~ conditions  of  actual
performance, PETTLEP imagery aims to
create a more robust neural overlap
between imagined and  executed
movements. Alongside mental rehearsal,
the structure of physical practice is crucial
for motor learning. Schmidt’s schema
theory posits that variable practice, which
involves performing a skill under different
conditions, facilitates the development of
a generalized motor program. This allows
an individual to adapt to novel situations
more effectively than constant practice,
which involves repeating the same
movement pattern. Kinesthesia, or the
sense of movement, is a fundamental
psychomotor ability that underpins precise
motor control, including the regulation of
force and joint positioning. This is
particularly critical in skills like the
basketball free throw, which demands
accurate force application and angle
adjustment. Despite the established
benefits of both PETTLEP imagery and
variable practice, the interactive effects of
their constant and variable applications on

kinesthetic acuity remain underexplored.
Therefore, the primary purpose of this
quasi-experimental ~ study was to
investigate and compare the effects of
constant and variable PETTLEP mental
imagery, both alone and in combination
with corresponding physical practice, on
the kinesthetic components (force control
and angle adjustment) of the basketball
free throw in novice players.

Materials and Methods

The research employed a quasi-
experimental design with a pre-test/post-
test and a control group. The statistical
population consisted of male
undergraduate non-physical education
students at Arak University. A total of 75
participants were purposefully selected
based on specific criteria: scoring between
45 and 55 on the Movement Imagery
Questionnaire-Revised (MIQ-R) to ensure
a moderate imagery ability, and having no
prior experience with basketball free
throws. Participants were randomly
assigned to five groups of 15 each: (1)
Constant PETTLEP Imagery (CI), (2)
Variable PETTLEP Imagery (VI), (3)
Constant PETTLEP Imagery combined
with Constant Physical Practice (CIP), (4)
Variable PETTLEP Imagery combined
with Variable Physical Practice (VIP), and
(5) a Control Group (CG) that received no
intervention. Prior to the intervention, all
participants completed a pre-test to assess
their baseline Kinesthetic ability. Two
specific tests were used: the Zhukovsky
Angle Adjustment Test, which measured
the absolute error in reproducing a specific
joint angle with the dominant hand without
visual feedback, and the Abalakova Force
Control Test, which measured the absolute
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error in  reproducing a  specific
submaximal force using an isometric
dynamometer. The intervention lasted for
eight consecutive days, with one 45-
minute session per day. Participants in the
imagery groups listened to standardized
audio scripts designed according to
PETTLEP principles. For the CIP and VIP
groups, the mental imagery sessions were
immediately followed by physical practice
of the basketball free throw, -either
constant (same distance and conditions) or
variable (varying distances, angles, and
conditions) as per their group assignment.
The control group did not engage in any
structured mental or physical practice
during this period. After the eight sessions,
a post-test was administered, identical to
the pre-test, to measure changes in both
kinesthetic components. Data were
analyzed using descriptive statistics, one-
way analysis of variance (ANOVA), and
Tukey’s post-hoc  test, with the
significance level set at P< 0.05.

Results

The pre-test analysis confirmed that there
were no statistically significant differences
between the five groups in either force
control or angle adjustment, indicating
initial homogeneity (p > 0.05). The post-
test results, however, revealed significant
improvements across all experimental
groups compared to the control group. The
one-way ANOVA for force control
showed a significant main effect for group
(F(4, 70) = 117.52, p < 0.001). Tukey’s
post-hoc analysis revealed that all four
experimental ~ groups  demonstrated
significantly lower force control errors
than the control group. Notably, the VIP
group (Variable Imagery + Variable
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Physical) exhibited the lowest force
control error (2.23 £ 0.43), which was
significantly better than all other groups,
including the VI group (Variable Imagery
alone) and the CIP group (Constant
Imagery + Constant Physical). The CI
group (Constant Imagery alone) showed
the smallest improvement among the
experimental groups. Similarly, for angle
adjustment, the one-way ANOVA
indicated a significant main effect for
group (F(4, 70) = 90.86, p < 0.001).
Tukey’s post-hoc test demonstrated that
all experimental groups had significantly
lower angle adjustment errors than the
control group. Again, the VIP group
(Variable Imagery + Variable Physical)
achieved the lowest error (2.20 + 1.08),
significantly outperforming the CI, VI,
and CIP groups. The CIP group showed a
greater improvement than the CI group,
and the VI group outperformed the CI
group, highlighting the superior effect of
variable practice and the additive benefit
of combining mental and physical
practice. In both kinesthetic measures, the
control group showed negligible change or
a slight increase in error, confirming the
efficacy of the interventions. The results
consistently demonstrated that groups
incorporating variable practice (VI and
VIP) had significantly better kinesthetic
outcomes than their constant practice
counterparts (Cl and CIP). Furthermore,
the combined mental and physical practice
groups (CIP and VIP) outperformed the
groups that used only mental imagery (ClI
and VI).

Conclusion
Conclusion and Discussion: The findings
of this study provide compelling evidence
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that PETTLEP-based mental imagery is an
effective intervention for enhancing
Kinesthetic acuity in novice basketball
players. More importantly, the results
reveal a clear superiority of variable over
constant PETTLEP imagery for improving
both force control and angle adjustment.
The group that combined variable
PETTLEP imagery with variable physical
practice (VIP) demonstrated the most
significant reduction in kinesthetic errors,
indicating a synergistic effect. These
results can be explained through the lens
of functional equivalence. By
incorporating variable elements into both
mental and physical practice, athletes
likely developed a more adaptable and
robust motor schema, as proposed by
Schmidt’s schema theory. The variable
practice conditions forced participants to
engage in more extensive problem-solving
and parameter adjustment, leading to a
stronger generalized motor program. This,
in turn, enhanced their ability to accurately
control force and joint angle in the
standard free-throw test, representing a
form of transfer learning. The superior
performance of the combined groups (CIP
and VIP) aligns with the principle that
mental practice augments, rather than
replaces, physical practice, creating a
more comprehensive learning experience.
The practical implications of this study are
significant for coaches, athletes, and sport
psychologists. The findings suggest that to
optimize  kinesthetic  learning  and
performance in skills like the basketball
free throw, training protocols should
integrate variable PETTLEP imagery with
variable physical practice. This combined
approach leverages the neural priming
effects of functional imagery and the

adaptive schema-building benefits of
variable practice. Future research should
explore the long-term retention and
transfer effects of such combined
interventions and investigate their efficacy
in elite athletes and across different sports.
In conclusion, this study underscores that
the structure of both mental and physical
practice is critical. A variable approach,
grounded in the PETTLEP framework,
offers a powerful strategy for refining the
sense of movement and, consequently,
enhancing skilled motor performance.
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