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Abstract

The aim of this study was to investigate the employment of
working memory in participatory dyad training on learning
forehand table tennis skills of adolescent girls. Participants
were selected convenience sampling form from 24 junior high
school girls in Nahavand city and were randomly divided into
two groups of low and high cognitive load. Both groups
performed five sessions of participatory dyad training with their
respective level of cognitive involvement that each session
consisted of 20 sets of 3-minute with a 1-minute rest time
between sets. The performance of table tennis forehand was
measured in the pre-test, post-test, retention and transfer
stages. The results showed that both low and high cognitive
groups showed significant progress from pre-test to transfer;
Also, the high cognitive group performed better in the post-
test, retention and transfer stages than the low cognitive group.
Therefore, high cognitive load during the participatory dyad
training facilitates learning forehand table tennis skills.

Extended Abstract

Background and Purpose

One of the training methods highly
improvement on
training efficiency, is practice in

noted for its

dyad. Many studies, during the past
two decades, have revealed the
effectiveness of dyad practicing
compared to individual practicing or
even group practicing (Panzer,
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Haab, Massing, Pfeifer & Shea,
2019). Researchers in the field of
motor skills acquisition believe that
the less one calls for working
memory during motor  skills
practices, the better the process of
motor skills acquisition will be.
Studies in this field have proposed
different methods on directing
learning towards an implicit form.
These paradigms reduce the role of
consciousness in learning (Poolton
Zachry, 2007). According to them,
learning happens with minimum
dependence on working memory.
Researchers  have introduced
implicit motor learning paradigms
using approaches like errorless
learning, learning through
secondary task, inductive learning
and cognitive fatigue.

In many sports, individuals are
exposed to motor and cognitive
challenges simultaneously. Table
tennis is a perceptual-motor skill
with time limitation for decision
making and applying the skill, in
which the individual must perceive
the speed and location of the ball in
the shortest possible time and
decide and act in that way. On the
other hand, correct performance of
dyads is the basis of this sport.
Moreover, it has been seen in the
literature that novice learners
intend to keep their cognitive effort
at a low level and make use of

similar strategies during their
practice. However, professionals
SIocIo)

try to create more cognitive
challenges by kicking the ball
towards different targets (Schaefer
& Scornaienchi, 2020). Therefore, it
is necessary to investigate the
effectiveness of practice guidelines
which, based on professional
strategies, allow novice learners to
experience more cognitive
challenges.  Consequently, the
purpose of this study is to answer
this question: is it possible to move
further towards implicit learning by
changing the paradigms and
manipulating the cognitive load,
and increase the efficiency of such
practices in novice learner’s skill
learning?

Materials and Methods

Participants in this study were
selected from 24 junior high school
girls in Nahavand city using
convenience sampling and were
randomly divided into two groups of
low and high cognitive loads. The
task studied in this research was the
performance of table tennis
forehand.T this end, a ball launcher
was used which threw balls at a 30-
degree angle to the subject. An
orientation and briefing session was
held for all subjects during which
the researchers along with two
experienced table tennis instructors
taught forehand skill verbally and
practically/hands-on in order for
the subjects to have a basic schema
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of the skill. One day after the
orientation session, the pre-test
was held during which all the
subjects performed a 10 trial block
after a warm-up, without any
instruction or feedback. The
experimental groups practiced in
dyads for six sessions (each session
consisted of 20 sets of 3-minute
practice). In the low-cognitive-load
experimental group, forehand was
normally taught to individuals and
they exercised successively, each
session 20 sets and each set 3
minutes with one-minute rest
between the sets. In the high-
cognitive-load group after learning
the forehand, individuals continued
kicking in a fixed, predetermined
spot for five sets of 3-minute
practice in order to warm up, and as
for the rest of the 15 sets,
individuals practiced forehand in
combination with paradigms of

working memory practices
(Sections, 1/2/3/4) including
shuffling and  keeping  track

of/memorizing  numbers  and
rhythm of the kicks. In this method,
the table was divided into four parts
and during each set, every
individual had to kick into each part
according to his/her cognitive task.
Immediately (i.e. five minutes) after
the last practice session, the post-
test, similar to the pretest (in terms
of number of trials), was held and
motor performance was evaluated.
48 hours after the last practice
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session, like the post-test, motor
performance was evaluated. The
transfer test was also held
immediately after the retention
test, during of which the subjects
performed 10 trial blocks of
forehand considering the change
made in  the performance
conditions of skills in table tennis
test (increase in the speed of ball
throwing by the ball launcher).

Results

The result of compound variance
analysis with no Mauchly sphericity
(p < 0.05) showed that the main
impacts of level, group and
interaction effects were meaningful
(chart 1). To better understand the
results, Bonferroni post hoc test
was used to pursue the results
related to the effect of evaluation
phases. In addition, three
independent t-tests were used to
see the differences among groups at
each level (considering the
adjustments made to the
meaningfulness level to reach p
<0/012, so as to reduce the
possibility of type-one error). The
results of Bonferroni post hoc test
revealed that individuals in both
groups had a better table tennis
forehand performance in the post
test, retention and transfer phases
than in the pre-test phase. There
was no meaningful difference
between the post-test phase and
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the retention phase. However,
experimental groups had a poorer
performance in transfer phase
compared to retention and post-
test phases. Moreover, the results
of independent t-test showed that
in the pre-test phase, there was no
meaningful difference among the
groups regarding table tennis
forehand performance. However, in
the post-test, retention and transfer
phases, the high-cognitive-load
group had a significantly better
performance than the low-
cognitive-load group.

Discussion and Conclusion

The first result gained from this
experiment showed that both
groups of low and high cognitive
loads made a significant progress
from pretest to transfer test; in
other words, regardless of working
memory engagement, dyad
practices resulted in learning table
tennis forehand which was in line
with the findings of other studies
(e.g., Panzer et al.,, 2019), which
showed the benefits of dyad
practicing. It can be asserted that
dyad practices, by offering
opportunities for observing the
model, increasing  motivation,
making use of feedback, inspiring
positive interaction, helping to
better understand the main
features of the skill and creating a
positive sense of competition, lead
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to the betterment of performance
and learning motor skills.
Furthermore, the high-cognitive-
load group had a better
performance in post-test, retention
and transfer phases compared to
the low-cognitive-load group; in
other words, the cognitive fatigue in
individuals, presumably, weakens
the performance of working
memory. This is due to the fact that
implicit learners become less
dependent on working memory for
their motor performances, hence
the working memory capacity is free
to perform the secondary task or to
be used under pressure (Polton &
Masters, 2010; Zhu et al., 2015). It
seems that by changing the
cognitive load of the task through
combining dyad practices with
paradigms directed towards
response deterrence, cognitive
flexibility and working memory, we
can reduce access to working
memory and enjoy the benefits of
implicit learning.
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