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Abstract

This study aimed to compare the effects of explicit and analogical instructional methods on
motor performance and self-efficacy, while examining the mediating role of conscious
reprocessing capacity. The research involved 90 female students aged 13-15 who were divided
into high and low conscious reprocessing groups based on their Movement-Specific
Reinvestment Scale (MSRS) scores, then randomly assigned to six groups: explicit instruction
(high/low reprocessing), analogical instruction (high/low reprocessing), and control groups.
The study employed the MSRS questionnaire, a golf putting performance test (measuring ball-
to-target distance), and Bandura's self-efficacy scale across six sessions (pre-test, training, and
post-test). Results indicated that both instructional methods improved performance and self-
efficacy, though the analogical group demonstrated superior motor performance compared to the
explicit group. While both experimental groups showed higher self-efficacy than the control
group, no significant difference emerged between the two instructional methods in enhancing
self-efficacy. Interestingly, contrary to expectations, conscious reprocessing capacity did not
significantly influence the outcomes. These findings suggest that the analogical method enhances
motor performance by reducing cognitive load, while both explicit and analogical approaches
equally improve self-efficacy. However, the lack of impact from conscious reprocessing capacity
implies that other factors - such as task characteristics or learners' skill levels - may play more
crucial roles in determining outcomes. These results can guide coaches and educators in selecting
appropriate instructional methods to effectively enhance learners' self-efficacy.
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Extended Abstract
Background and Purpose

The primary objective of this study was to investigate the effectiveness of two distinct
instructional methods explicit and analogy learning on motor performance and self-efficacy in
novice learners, while examining the potential mediating role of conscious movement
reprocessing (CMR) tendencies. Given the inconsistent findings in prior research regarding the
superiority of either method, this study aimed to clarify whether individual differences in
conscious movement reprocessing influence the efficacy of these instructional approaches. Motor
skill acquisition is a fundamental challenge in sports science and educational psychology.
Traditional explicit learning involves direct verbal instructions, rules, and declarative knowledge,
which can impose a significant cognitive load on working memory (Maxwell, Masters, &
Poolton, 2006). In contrast, implicit learning, particularly through analogy-based instruction,
minimizes reliance on explicit rules by using metaphors (e.g., "swing the golf club like a
pendulum™) to facilitate skill acquisition (Poolton, Masters, & Maxwell, 2007). While some
studies report comparable benefits for both methods (Kok, Nuij, Kal, & van der Kamp, 2022);
(Meier, Frank, Groben, & Schack, 2020) others suggest that analogy learning reduces cognitive
interference, leading to better retention and performance (Tse, Fong, Wong, & Masters, 2017);
(Duijn, Thomas, & Masters, 2019) . Additionally, self-efficacy a key psychological construct in
Bandura’s social cognitive theory plays a crucial role in motor learning. Prior research indicates
that explicit instructions may enhance self-efficacy early in learning by providing clear task
understanding (Feltz, Short, & Sullivan, 2008), whereas analogy learning may sustain long-term
self-efficacy by reducing cognitive strain (Afroditi C Lola & Tzetzis, 2020). However, conflicting
evidence exists regarding whether self-efficacy improvements are method-dependent or
influenced by individual cognitive traits like CMR. Thus, this study sought to:

1. Compare the effects of explicit vs. analogy-based instruction on motor performance and self-efficacy.
2. Examine whether conscious movement reprocessing tendency moderates the relationship
between instructional methods and self-efficacy.

Materials and Methods

In this study, 90 female students aged 13-15 with no prior golf experience were selected based on
their conscious movement reprocessing scores (high vs. low) using the Movement-Specific
Reinvestment Scale (MSRS). Participants were randomly assigned to six groups: explicit instruction
group (high/low CMR), analogy instruction group (high/low CMR), and control group (no
instruction, high/low CMR). In the pre-test phase, participants first observed a skilled model
performing a golf putt, then executed 10 putts to assess baseline performance and self-efficacy. During
the four-day intervention phase, participants practiced putting in six blocks of 10 trials each. The
explicit group received step-by-step technical instructions (e.g., "keep your head still"), the analogy
group used metaphorical cues (e.g., "swing like a pendulum™), while the control group practiced
without instructions. A retention test was conducted one day after the final session. Participants were
also asked to recall the rules to verify adherence to instructional methods. Motor performance was
evaluated by measuring the distance from the target (in centimeters). Self-efficacy was assessed using
Bandura's scale, and conscious motor processing tendencies were measured with the MSRS. For data
analysis, repeated-measures ANOVA was used to compare performance and self-efficacy across
groups, with Bonferroni post-hoc tests identifying specific between-group differences.

Results

The study's key findings revealed significant improvements in motor performance for both
explicit and analogy instruction groups compared to the control group (p < 0.001), with the
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analogy group demonstrating superior performance over the explicit group (p = 0.04),
supporting its cognitive load reduction advantage. No interaction effect was observed for
conscious movement reprocessing (CMR) (p = 0.10), suggesting performance gains occurred
independently of reprocessing tendencies. Regarding self-efficacy, both instructional methods
showed comparable enhancement relative to the control (p < 0.001), with no significant
difference between them (p = 1.00). Contrary to initial hypotheses, CMR did not moderate self-
efficacy gains (p = 0.06), indicating cognitive traits may not determine efficacy outcomes.
Verbal protocol analysis confirmed the explicit group recalled significantly more technical rules
(M = 4.93) than the analogy group (M = 1.03; p = 0.001), validating that analogy learning
effectively reduced reliance on declarative knowledge during skill execution. These findings
collectively demonstrate the effectiveness of both instructional approaches while highlighting
the particular advantages of analogy-based learning in motor skill acquisition.

Conclusion

The study’s findings demonstrate that analogy learning resulted in superior motor performance, likely
attributable to reduced cognitive load and increased movement automaticity (Liao & Masters, 2001).
Both explicit and analogy instruction methods equally enhanced self-efficacy, potentially due to
performance success feedback (e.g., observing ball trajectory) increasing confidence irrespective of
instructional approach (Saemi, Porter, Ghotbi-Varzaneh, Zarghami, & Maleki, 2012). Contrary to
some previous research (Tse et al., 2017) but consistent with (Kok et al., 2022), conscious movement
reprocessing (CMR) showed no moderating effect on outcomes, suggesting that task simplicity or
other cognitive factors like working memory capacity might outweigh reprocessing influences. These
results carry important practical implications, indicating coaches should prioritize analogy learning
for novice learners to maximize performance benefits while recognizing both methods effectively
build self-efficacy. Theoretically, the lack of CMR's influence challenges existing assumptions about
conscious processing in motor learning, highlighting the need to examine alternative mediators such
as attentional focus. Several limitations warrant consideration, including the relatively simple golf
putt task potentially limiting generalizability to more complex skills where CMR effects might
emerge. Future studies should incorporate longer retention intervals to better understand the
persistence of self-efficacy improvements and investigate additional cognitive (e.g., working memory
capacity) and motivational factors (e.g., autonomy support) that may influence learning outcomes. In
summary, while analogy learning proves optimal for performance enhancement, both instructional
approaches effectively improve self-efficacy independent of conscious reprocessing tendencies,
underscoring the importance of further research examining skill level and cognitive load interactions
to develop more refined, personalized training methodologies.
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