Mot. Behav, 2026, 18(63): 108-130. https://doi.org/10.22089/mbj.2025.17941.2210.

Motor Behavior \AJSJﬁ
we)

Journal hompage: https://mbj.ssrc.ac.ir MOTOR J].LOJ
BEHAVIOR

Original Article

The Role of Reinvestment Capacity in Motor Skill Learning Using
Explicit and Analogy Instructions

Zahra Khosravil'”, Saeed Arsham! Farhad Ghadiri'®, Hassan

Rohbanfard?

1. Department of Motor Behavior, Faculty of Physical Education and sport Sciences,
Kharazmi University, Tehran, Iran

2. Department of Motor Behavior, Faculty of Physical Education and sport Sciences, Bu-
Ali Sina University, Hamedan, Iran. (Corresponding Author)

Revised: 12/05/2025, Accepted: 13/09/2025, Online Published: 21/03/2026

* Corresponding Author: Saeed Arsham, E-mail: saeedarsham@khu.ac.ir

How to Cite: khosravi Z., arsham S., ghadiri F., rohbanfard H. The Role of Reinvestment Capacity in Motor Skill Learning
Using Explicit and Analogy Instructions. Motor Behavior, 2026; 18(63): 108-130.
https://doi.org/10.22089/mbj.2025.17941.2210.

Extended Abstract

Background and Purpose

Effective motor skill instruction is critical in sports training, yet debates persist on optimal teaching
methods. Two dominant approaches—explicit instruction (step-by-step technical cues) and analogy
learning (metaphor-based cues)—have shown mixed results in skill acquisition. While explicit
instructions may overwhelm beginners with rules, analogies simplify learning by leveraging implicit
processes. A key unexplored factor is individual differences in conscious processing (movement-
specific reinvestment), where learners who overanalyze movements often perform worse under stress.
Prior studies suggest analogy learning reduces reliance on conscious control, but whether its benefits
depend on innate reinvestment tendencies remains unclear. This study examined:

1.Whether analogy instruction outperforms explicit instruction for novice golf putting.

2. If reinvestment propensity (high vs. low) moderates instructional effectiveness.
We hypothesized that:

e Analogy learning would enhance performance by minimizing cognitive load.
¢ High-reinvestment learners would benefit more from analogies, as explicit instructions might
exacerbate overthinking.
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Materials and Methods

This semi-experimental study employed a pre-test/post-test design with a control group. Participants
included 90 novice female students aged 13-15 years, divided into high and low conscious processing
groups based on Movement-Specific Reinvestment Scale (MSRS) scores, then randomly assigned to
six groups (analogy/explicit/control x high/low reinvestment). The study utilized standardized golf
putters and target mats to measure putting accuracy (ball distance from target center), the MSRS
questionnaire to assess conscious processing tendency, and a verbal protocol test to evaluate explicit
movement knowledge. The procedure consisted of four phases: pre-test (10 practice putts after
watching a demonstration video), practice phase (six blocks of 10 putts with specific instructions -
analogy group received "move your body like a pendulum”, explicit group received step-by-step
technical instructions, control group received no specific instructions), immediate post-test (one day
after practice), and retention test (three days post-intervention).

Data analysis employed repeated-measures ANOVA and Bonferroni post-hoc tests. Ethical
considerations included obtaining informed consent, maintaining confidentiality, and allowing
voluntary withdrawal. Key limitations involved the self-reported nature of reinvestment
measurement, the relative simplicity of the putting task, and uncontrolled environmental variables.
The methodology enabled rigorous examination of instructional methods' effects while investigating
conscious processing's moderating role. Participants were novice middle school students with no prior
golf experience, ensuring baseline homogeneity. Practice sessions were conducted in a controlled
indoor setting with artificial turf to standardize conditions. Performance metrics were recorded
electronically for precision, while verbal reports were transcribed and coded by two independent
raters to ensure reliability. The study design controlled for potential confounding factors through
randomization and included both immediate and delayed retention tests to assess learning durability.
This comprehensive approach provided robust data for analyzing the interaction between instructional
methods and individual differences in conscious processing tendencies during motor skill acquisition.

Findings

The study yielded several key findings regarding the effectiveness of analogy versus explicit
instruction and the role of conscious processing tendency in learning golf putting. Performance
analysis revealed that the analogy instruction group demonstrated significantly better accuracy
(M=54.61 cm, SD=21.08 for high reinvestment; M=65.30 cm, SD=18.30 for low reinvestment)
compared to both the explicit instruction group (M=69.44 cm, SD=12.90 for high reinvestment;
M=81.84 cm, SD=31.94 for low reinvestment) and control group (M=101.37 cm, SD=20.61 for high
reinvestment; M=109.35 cm, SD=9.51 for low reinvestment) in post-test measurements (p<0.001).
The explicit instruction group also outperformed the control group (p=0.002), confirming the general
advantage of structured instruction over no instruction.

Contrary to our hypothesis, the conscious processing tendency (high vs. low reinvestment) did not
significantly moderate the effectiveness of either instructional method (p=0.100). Both high and low
reinvestment learners benefited similarly from analogy instruction, suggesting its advantages may be
universal for novices regardless of their natural tendency to consciously control movements. The
retention test results mirrored the post-test findings, with the analogy group maintaining superior
performance (M=53.66 cm, SD=19.32 for high reinvestment; M=59.71 c¢cm, SD=19.32 for low
reinvestment) compared to other groups after three days, indicating more stable learning.
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Analysis of verbal reports showed that analogy learners recalled significantly fewer explicit
movement rules (M=1.52 rules) than explicit instruction learners (M=4.43 rules, p=0.001), supporting
the theoretical premise that analogy learning reduces reliance on declarative knowledge. Interestingly,
the number of recalled rules correlated negatively with performance in the explicit group (r=-0.42,
p=0.03) but showed no significant relationship in the analogy group, suggesting that explicit
instruction's effectiveness may be compromised when learners accumulate too many conscious rules.

Conclusion

Findings revealed that the analogy method was significantly more effective than explicit instruction,
with this advantage being independent of learners' conscious processing tendencies. This result
contradicts some theoretical assumptions, such as the reinvestment theory which predicted that high-
reinvestment individuals would benefit more from analogy learning. Verbal protocol analysis
confirmed that the analogy method led to less declarative knowledge formation. While the results
were inconsistent with some prior studies, they align with research suggesting that analogy learning
works by reducing cognitive load and enhancing implicit learning.

Keywords: Reinvestment, explicit instruction, analogy instruction, motor skill learning

Article message

The findings of this study indicate that despite the theoretical importance of conscious processing
(reinvestment) in motor learning, the analogy method proves effective regardless of learners' level of
conscious processing. This discovery carries several important practical implications: coaches can
employ analogy-based instruction for teaching fundamental motor skills without needing to conduct
complex pre-assessments of learners' cognitive processing styles. Second, the analogy method
appears to automatically neutralize the negative effects of conscious processing by limiting access to
declarative knowledge. This characteristic makes the approach equally beneficial for both high-
reinvestment individuals and those with lower reinvestment tendencies.
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Table 1- Mean and standard deviation of performance accuracy in the studied groups
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Table 2- Results of repeated measures ANOVA (Within-group effects)
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Figure 1. Mean accuracy score differences among high-reinvestment groups
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Figure 2. Mean accuracy score differences among low-reinvestment groups
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