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Abstract

This study was aimed to compare the effect of practice
with high, low, and increasing interference on accuracy
and mental representation of basketball free throw. For
this purpose, 30 novice participants were randomly
divided into random, blocked, and increasing groups. The
participants practiced the basketball free throw from
different distances (3/96, 4/57, and 5.18 meter) for three
consecutive days-three blocks each day and each block
included 30 trials- according to the given grouping and
practice order. Three days after the last training session
retention and transfer tests were performed. Results
showed that the increasing group had higher accuracy
than the other two groups. The results during the transfer
test were similar to the retention test. The results for the
mental representation measure showed that the
increasing group had a more structured mental
representation that two other groups and this mental
representation were more similar to the mental
representation of the skilled participants. These results
were interpreted according to the efficient processing of
the information and also according to the challenge point
framework.
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Extended Abstract

Objective

Practice can be optimized through
various factors. One of the main factors
affecting the practice is contextual
interference. Contextual interference
includes practicing different movement
patterns (or different variations of the
same movement pattern) in random or
blocked order. It is showed that
practicing with high interference results
in a weaker performance during
acquisition but results in a higher
performance during retention. The
reason for this higher performance
during retention can be developing a
more robust mental representation
through forgetting and reconstruction
(Lee & Magill, 1983) or more
elaborative processing (Lin, Fisher,
Winstein, Wu & Gordon, 2008; Shea &
Morgan, 1979) during acquisition.
However, few  studies directly
addressed the development of mental
representation in the contextual
interference paradigm (Fazeli, Taheri &
Saberi kakhki, 2017). These few studies
only used the two ends of the
contextual interference spectrum (high
and low) and did not use other methods
of creating interference. It is suggested
that using an increasing method of
contextual interference is more useful
for novices because of congruency
between the learner' skill level and the
functional task difficulty (Porter &
Beckerman, 2016; Saemi, Porter,
Ghotbi Varzaneh, Zarghami & Shafinia,
2012). Accordingly, this study aimed to
address the effect of different levels of
contextual interference on the
development of the mental

representation of a basketball free
throw.
Material and Method

The participants were 30 novice player
that had no previous experience about
basketball. They randomly divided into
blocked, random, and increasing
groups. The basketball free throw was
used as the goal task. After dividing the
participants into the abovementioned
groups, they performed a pre-test
about mental representation. During
this splitting test, they had to decide if
the basic action concepts shown in a
monitor in front of them are related
during task performance or not. The
basic action concepts are the building
blocks of the mental representation of
action (Schack, & Mechsner, 2006),
which were selected for this study
according to the previous research
(England et al., 2019). A semi-block pre-
test for accuracy performance was
performed after the splitting test.

After the pre-test, participants
practiced the task from three different
distances according to their grouping
for three consecutive days (3 blocks, 30
trials each). The blocked group
practiced the task in a blocked order,
including 30 trials from the first
distance, 30 trials from the second
distance, and 30 trials from the third
distance. The participants in this group
completed one distance before
switching to another. The order of the
practice was counterbalanced between
participants. The random group
practiced in random order, with the
constraints that no distance repeated in
two consecutive trials and each
repeated ten times in each block. For
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the increasing group, the level of
contextual interference was increased
gradually. Specifically, each day, the
first block started in a blocked order in
which each distance was repeated ten
times before switching to the other
distance. The order of the practice in
the second block was serial, the
distances repeated continuously in a
determined order. The order of
practicing the distances was
counterbalanced. During the third
block, the practice order was
completely random with the
constraints that no distance was
repeated in two consecutive trials, and
each repeated ten times per block.
Three days after the last session of the
acquisition, a post-test for mental
representation was performed. Also, a
semi-block post-test for throwing
accuracy was performed. Besides, a
transfer test from two distances (one
outside the range of practice and one
inside) was performed.

Results

The results showed no significant
difference between groups in mental
representation or accuracy measures
during the pre-test. For the accuracy
measure during acquisition, the results
showed significant main effects of
practice type, F (2,27) = 15.2, P<0.0001,
n2p=0.52, and practice days, F (2, 54) =
30.32, P<0.0001, n2p= 0.52. The post-
hoc test for the main effect of practice
type showed a significant difference
between the random group and the
blocked group, P<0.05. Also, a
significant difference was observed
between the increasing group and the
blocked group, P<0.05. However, the

difference between the random and
the increasing group was not
significant, P>0.05. The results of
ANOVA for the retention test showed a
significant main effect of practice type,
F(2,29) =24.59, P<0.001. The post-hoc
test for this main effect showed
significant differences between all of
the groups, all P<0.05. Mean
comparisons showed higher accuracy
for the increasing group compared with
other groups. Also, the random group
outperformed the blocked group. The
results of the transfer test were similar
to the retention, F (2, 29) = 12.61,
P<0.001. The results of the post-hoc
test for the main effect of practice type
showed that the increasing group
outperformed than random and
blocked groups. Also, the random group
had a higher accuracy than the blocked
group. In addition, it was shown that
the mental representation of the
blocked group structured in two
meaningful clusters and the mental
representation of the random and
increasing groups structured in two and
three meaningful clusters, respectively.
The measure of similarity of mental
representation to the skilled player
(Adjusted Rand Index, ARI) showed that
the mental representation of the
increasing group was more similar to
the skilled players, ARI= 0.79. Also, the
random group had a more similar
mental representation to the skilled
player than the blocked group, ARI
random = 0.57, ARI blocked = 0.36.
Conclusion

The results of the accuracy measure
showed the classic effect of
contextual interference paradigm.
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The random group outperformed
the blocked group in retention and

transfer tests. This result was
consistent with the previous
findings of the  contextual

interference effect (Shea & Morgan,
1979). In line with previous research
(Porter & Beckerman, 2016; Saemi,
et al., 2012), it was shown that the
increasing group performed more
accurately than blocked and
random groups. This higher
performance of the increasing
group can be explained by the
challenge point hypothesis
(Guadagnoli & Lee, 2004).
According to this hypothesis, a more
proportion between functional task
difficulty and the learner' skill level
results in higher learning. In the
increasing practice schedule, the
level of functional task difficulty
(contextual interference level)
increased gradually with the
progress of practice, and maybe this
process developed a more
structured mental representation in
this group. It is believed that the
mental representation of the action
controls the performance during
retention (Fazeli et al., 2017). The
results of the measure of mental
representation support this
explanation. The increasing group
showed a more structured mental
representation during retention
than other groups, which was more
similar to the mental representation
structure of the skilled players. Also,

these results incidentally support
the elaborative processing view
about the contextual interference-
effect. According to the forgetting
and reconstruction view (Lee &
Magill, 1983), contextual
interference using different
parameters of the same movement
pattern cannot create enough
interference and does notresultina
higher performance during
retention. Conversely, the results of
this study, consistent with the
elaborative processing view (Shea &
Morgan, 1979), showed that
practicing with different variations
of the same movement pattern with
random or increasing interference
order can result in enough
interference to see the classical
effect of contextual interference.
Keywords: Contextual interference,
increasing interference, mental
representation, basketball free
throw, learning
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