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Abstract

This study was aimed to compare the effect of two methods of variability (contextual interference
and differential learning) on the learning in golf putting. For this purpose, 50 female students
(mean age 21.6 + 1.7) were randomly divided into five groups, including blocked contextual
interference (BCI), random contextual interference (RCI), blocked differential learning (BDL),
random differential learning (RDL), and control. After a pre-test, participants practiced the
putting task for three consecutive days (10 blocks per day, 12 trails each) according to their
grouping. Ten minutes and 72 hours after the last practice session, the immediate and delayed
retention tests were performed, respectively. Also, the participants completed a transfer test.
Results for the retention tests did not show a significant difference between differential learning
groups and the random contextual interference group (p > 0.05), while during the transfer
phase, differential learning groups showed higher accuracy (p <0.05). Therefore, the continuous
changes in differential learning Probably for reasons like the emergence of the subject and
context-dependent attractors also the phenomenon of Stochastic perturbations seems to be more
generalizable than the pattern created by contextual interference.
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Long abstract

Objective

One of the most widely studied phenomena in motor learning is the variability
of practice hypothesis. Variability of practice can be applied in different ways:
such as structured variations and unstructured variations. Structured variations
are made systematically in one or a few parameters that lead to generalization
and transfer to new conditions(1). Contextual interference can be considered as
a version of structured variability (2). On the other hand, unstructured variations
are the random variations that are applied in multiple parameters which facilitate
the exploration of movement and subsequent finding of the optimal solution.
Differential learning can be considered as one kind of unstructured variability
(1). Indeed, differential learning involves adding noise to the movement. (3, 4)
The effect of differential learning and contextual interference has been studied
individually in several studies(5-8); But to the researcher’s knowledge, a small
number of studies have examined these two types of practice in one research
paradigm(9, 10) .Also, to the researcher’s knowledge, no research has been done
to compare these two approaches in terms of generalization to new conditions.

Material and Method

The participants were 50 university students that had no experiment in golf putting.
They were randomly divided into five groups of blocked contextual interference
(BCI), random contextual interference (RCI), blocked differential learning (BDL),
random differential learning (RDL), and control. During the pre-test, participants
performed 12 putts to assess their starting performance level. The acquisition
phase was three consecutive days. Experimental groups (all groups except for the
control group) performed 10 blocks of 12 putts on each day. The participants in
the blocked contextual interference condition performed the putting task to three
different targets (one target each day). To reduce the effects of practice order,
half of the participants in the blocked group performed the task from the farthest
target to the nearest one and the other half performed conversely. The random
contextual interference group performed 10 blocks of 12 trials in a random order
every day, with the constraint that no target should be repeated twice in a row, and
each target should be repeated four times per block. The programs of practice for
both groups of random and blocked differential learning were included 120 types
of noise-like changes in the movement pattern. These changes for the blocked
differential learning were systematic and mostly predictable, and for the random
differential learning, these changes were unpredictable between two subsequent
movements. After the last session of practice, participants had a short break. Then,
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they completed two blocks of 12 putts for an immediate retention test (fixed and
variable targets). After 72 hours, they performed the delayed retention test similar
to the immediate retention test. Next, participants completed two blocks of 12
trials with a distance of 4 meters as a transfer test.

Result

The results showed that the main effect of the group was not significant during
the pre-test, F (49, 4) = 1.20, P = 0.32, which means there was no significant
difference between the groups in this phase. The results of ANOVA for the
retention test with fixed targets showed a significant main effect of the group, F
(4,45)=37.82, P<.05, n2p= .77, and the interaction of group X test phases, F (4,
45) = 9.56, P<.05, n2p= .45. However, the main effect of the test phase was not
significant F< 1. The results of the post-hoc test for the interaction effect showed
that in the immediate retention test the control group and the differential-random
group had higher errors than other groups. However, in the delayed retention test
the control group and the blocked group scored higher errors than other errors.
The results of ANOVA for the retention test with variable target showed that the
main effect of group, F (4,45) = 30.69, P<.05, n2p= .72, and the interaction of
groupx test phases, F (4,45) = 2.87, P<.05, n2p=.20. However, the main effect
of test phases was not significant, F<I. The post-hoc test for the interaction effect
showed that all of the experimental groups performed significantly differently
than the control group, all p<.05; however, there was no significant difference
between experimental groups, all P>.05. Also, the results showed that the control
group and the blocked contextual interference group performed significantly
lower than other groups during the delayed retention test. For the transfer test, the
results showed a significant main effect of group, F (4,49) = 19.51, P<.05. The
post-hoc test showed that the differential learning groups (random and blocked)
had higher accuracy than other groups.

Conclusion

The results showed superior transfer of differential learning method than contextual
interference. One possible reason for this superiority is more exploration and
exploitation during differential learning which led to the emergence of subject and
context-dependent attractors (11). That means this exploration has led to finding
solutions according to the individual’s characteristics which can be accessed in
any situation. In other words, this type of training creates self-organization(3,
4). Another possible reason to explain the superior performance of differential
learning groups could be provided by the stochastic resonance phenomenon.
According to this view, adding noise to a stimulus could enhance information
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processing and perception(4). In conclusion, the results of this study considered as
evidence of superior learning under differential learning method than contextual
interference effect.
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Figure 1-Participants’ putting performance in the retention test phases with fixed target
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Table 1- Two-way comparisons between groups in the immediate retention test phase

with fixed target
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Table 2- Two-way comparisons between groups in the delayed retention test phase with

fixed target
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Table 3- Two-way comparisons between groups in the immediate retention test phase
with variable target
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Table 4- Two-way comparisons between groups in the delayed retention test phase with
variable target
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