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Abstract - The type of practice can influence what is learned from a motor skill. The aim
of this study was to investigate the effects of the constant and random practice on the
learning of Generalized Motor Program and parameters of the volleyball serve. The sample
was composed of 20 children between 10 and 12 years old. The participants performed
a pre-test whose score was adopted to counterbalance two groups (n=10), random prac-
tice and constant practice. During the acquisition phase, the random group performed
252 serves from three different positions, always indicated at the end of each serve, and
the constant group performed all serves from only a specific position. The retention test
showed that both groups learned the Generalized Motor Program, but random practice
conducted to higher parameterization learning, resultant from the variable of practice.
During practice of a sport motor skills, although the constant and random practice im-
prove the learning of Generalized Motor Program, only the random practice improves
learning of parameters of the motor skill.
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Resumo - O fipo de pratica pode influenciar o que ¢ aprendido de uma habilidade motora.
Objetivou-se investigar os efeitos da pratica constante e aleatdria na aprendizagem do Programa
Motor Generalizado e parametros do saque do voleibol. A amostra foi composta por 20 criancas

.. . . Lo 1 Universidade Federal de Minas
entre 10 e 12 anos. Os participantes realizaram um pré-teste, cujo escore foi utilizado para
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contrabalancar dois grupos (n=10), pritica constante e aleatéria. Durante a fase de aquisicio, Brazil.

o grupo aleatdrio realizou 252 saques de trés posicoes diferentes, sempre indicada ao final de

cada saque e o grupo controle realizou todos os saques somente de uma posicio especifica. O teste 2 Faculdade de Sdo Lourengo. UNI-
de retengdo mostrou que ambos os grupos aprenderam o Programa Motor Generalizado, mas a SEPE. Sao Lourengo, MG. Brazil

prética aleatdria conduziu para uma melhor aprendizagem dos parametros, resultante da pritica
variada. Durante a pritica de habilidades motoras esportivas, apesar de as priticas constante
e aleatoria melhorarem a aprendizagem do Programa Motor Generalizado, somente a pratica

aleatoria melhora a aprendizagem dos parimetros da habilidade motora. @ 0) Licenca
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INTRODUCTION

Practice schedule improves motor skill acquisition and the variable practice
is one of the most investigated structures of practice. The variable practice
consists of variations in the characteristics of the context! or changes in
the practiced motor skill?. The studies regarding the effect of the practice
schedule in the acquisition of motor skills started by the 1970’s* comparing
block versus random practice and went through the 2000’s**. Although
some inconsistent results have been found, the evidence pointed to a better
learning in random practice when compared to blocked practice.

Another structure of the practice is the constant practice, which requires
the execution of a unique criterion-based skill. A low status was ascribed
to constant practice after Shea and Morgan®, based on the view that the
repetitive characteristic of this structure of practice promotes a low level
of learning. However, from the late 1990s, studies brought back constant
practice to the scene investigating it effects on learning in a new perspec-
tive”!0. Lai and Shea’ were the first to propose that constant practice pro-
motes performance consistency trial-to-trial, characteristic that facilitates
the learning of the movement structure (i.e., generalized motor program
- GMP). Moreover, the variable practice leads to instability trial-to-trial
during practice, improving the ability to select the skill parameters™®1°.

These assumptions were tested with a simple laboratory task (e.g.,”
1), which required pressing four alphanumeric keyboards of a computer
keys in pre-established order manipulating relative time or total target
time. The results have shown that constant practice improves learning of
GMP?" and variable practice improves learning of parameters”'’. A next
step in the study of the role of constant and variable practice is to verify if
these effects in the learning of GMP and parameter are also observed in
complex motor skills.

Although some studies compared random versus blocked practice with
complex motor skills'?, to our knowledge, no studies have investigated the
effects of practice schedule in learning of GMP and parameterization with
complex sports motor skills. Testing these presupposes on a complex sport
skill is important since the principles originated on simple motor skills can
be not generalized to complex motor skills". So, this study investigated
the assumptions of what is learned (i.e., GMP or parameterization) when
inexperienced participants practice under different types of structure of
practice on learning of the volleyball serve. From the results obtained in
the studies with simple laboratory tasks, our hypothesis is that the con-
stant practice will improve learning of the GMP and variable practice will
improve learning of skill parameters.

METHODOLOGICAL PROCEDURES

Sample

The sample consisted of 20 children aged between ten and twelve years
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old (five boys and fifteen girls: M= 10.92 + 0.82) of both sexes and without
experience in the task. All participants as well their parents were requested
to read and sign an informed consent before taking part in the experi-
ment. The participants were distributed into two groups (n=10), random
practice and constant practice and all the procedures were approved by the
Ethical Committee of the Federal University of Minas Gerais (CAAE
48354515.4.0000.5149).

Task and Instrument

The task of this experiment consisted of performing the volleyball tennis
serve (Figure 1) from one side of the court aiming to reach the target
bull’s-eye positioned on the floor on the opposite side of the court.
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Figure 1. lllustration of the volleyball tennis serve. Fonte: SportSG (https://www.myactivesg.com)

Taking into account the differences between experimental condition,
it was adopted similar measures to those in laboratory situation in previous
studies”’. Two instruments were adopted, one to measure the structure of
control (GMP) learning and another to measure the parameters learning.
Since the GMP represents relative time and sequence of the motor skill™,
the analysis of the GMP was carried out by a checklist of the Meira Jr."?,
validated by Costa'®, which consisted of the analysis of the Initial Position,
Ball Throwing, Hitting, and Finalization. The total score ranged from 9
to 27 points for analysis of the GMP. The analysis of the parameterization
was measured by performance accuracy concerning the target bull’s eye,
ranged from 2 to 28 points for analysis of the parameterization (Figure 2),
reflecting the ability of the selected parameters on each serve (e.g., force
and direction). Both instruments were adopted in Santos-Naves'. One
HMC Panasonic® camcorder, model AG 196, UP / VHS was used for
recording the serve, volleyball balls and ribbons for demarcation of the
court areas in direction to the target and the service box.
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Figure 2. Instrument to evaluation of the withdrawal score performance, adapted from the instrument used by Santos-Naves'.

The serves were performed from one line marked on the side “A” of
the court 4m from the net. The target was lied down on the side “B” of
the court and its center was 4.5m away from the net. There were three
serve positions that were adopted in accordance with the group. Each
position was bounded by two lines from the center of the serve posi-
tion until the target zone and remained outside the court. The ball that
reached the target bull’s-eye received 28 points, and the score diminished
as the ball was far from the center of the target. Moreover, the ball that
reached the floor in the target direction represented an error on force
control and received higher score than the ball that reached the floor
to the right or the left of the target. So, the lowest score was 2 points
when the ball did not pass the net and was not to the target direction.

Experimental Design

'The participants were distributed into random practice group (RG) and
constant practice group (CG) according to the performance score on the
serve obtained in the pre-test. This procedure was adopted to ensure that
both groups should start the experiment with similar performance accu-
racy. In the pre-test, participants performed 15 serves from area Al and
performance score was noted by one researcher. Forty-eight hours after
the pre-test, the acquisition phase started consisting of six sessions with
42 serves, with a total of 252 serves. The retention test was performed 48
hours after the last session of the acquisition phase, and it was performed
in the same conditions of the pre-test. Moreover, both pre and post-tests
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were recorder for later analysis. We spent three weeks collecting data for
each participant, and 20 weeks for collecting all the participants.

Procedure

The first-day standardized instructions on the pretest were provided. A
video with one experienced participant performing the volleyball serve
was shown five times to the volunteers before starting the test. The same
procedure was repeated during the first three sessions of the acquisition
phase. In the pre-test, each participant performed 15 serves that were
recorded for posterior analysis and the score was noted. Two days after
pre-test, acquisition phase began.

The participants were called to volleyball court in pairs and the order
to perform the serve was counterbalanced across sessions. Upon arriving
at the collection site, participants received instruction in accordance with
the group in which they were allocated. The CG performed all the trials
from region Al and the RG was informed the regions to perform every
trial five seconds after the previous trial. After every trial, the feedback
about the location that the ball touched the ground was available. There
was no feedback about movement pattern. Two researchers performed the
movement analysis (i.e., GMP measure) and the score of the performance
(i.e., parametrization measure). Both tests showed reliability higher than
85%, which is in accordance to Thomas, Nelson and Silverman’®.

Data analyses

Data analysis was performed over accuracy (average) and consistency
(standard deviation) of both, GMP and parameter by two-way ANOVA
(Groups 2 x 2 Tests) with repeated measures on the second factor. When
necessary, the post hoc LSD was adopted for pair comparisons. The effect
size was interpreted as .01 (small), .06 (moderate) and 0.12 (large)”. The
level of significance adopted in the study was p<0,05.

RESULTS

The data was organized in blocks of 15 trials from both, pre-test and
retention-test.

Figure 3a shows that GMP improved accuracy significantly from
pre-test to post-test £(1;18) = 42,01, p=0,001, n?=0,7. There was neither
significant difference between groups £(1;18)=0,001, p=0,95, n?=0,01 nor
main interactions F(1;18) =1,55, p=0,22, 1>=0,07.

Figure 3b shows that GMP consistency did not change significantly
with practice F(1;18)=2,68, p=0,11, n?=0,12. Moreover, both groups had
similar consistency F(1;18)=0,412, p=0,52,11?=0,02 and there was no main
interactions F(1;18)=1,4, p =0,25, n*=0,07.

Figure 4a shows that parameter accuracy had significant interaction
between groups and tests £(1;18)=9,66, p=0,006, n°=0,34. The post hoc
detected that the RG had higher accuracy than the CG on retention test
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(p=0,03). Moreover, RG increased accuracy from the pre-test to the reten-
tion test (p=0,03). There was neither eftect for tests £(1;18)=0,02, p=0,88,
1°=0,01, nor for groups F(1;18) 1,65, p=0,21, n?=0,08.

Figure 4b shows that CG had significantly higher parameter consist-
ency than RG F(1;18)=5,155, p=0,03, n?=0,22. There was no significant
difference between testes F(1;18)=0,22, p=0,64, 1°=0,01 and also there
was no main interactions £(1;18)=0,96, »=0,33, n?=0,05.
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Figure 3. Analyses of GMP of the volleyball serve during Pre-test and Retention test. a-shows the accuracy of the GMP. b-shows the
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Figure 4. Analyses of parameters in the serve. a-shows parameters accuracy of serving score.
serving score. The vertical bars denote the confidence interval in 95%.

DISCUSSION

'The studies about structure of practice have shown that constant practice
is associated with better learning of GMP and random practice is as-
sociated with the parameterization learning, particularly when applied
simple laboratory tasks. Investigation of this subject applied to complex
sports skills have been not found. The present study tested the hypothesis
that constant practice should improve learning of the GMP and random
practice the learning of parameters in a complex sport skill. The results
confirmed our hypothesis partially, considering that only the random
practice effect on parameterization was observed but both structures of
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practice improved GMP.

Studies that applied laboratory task®!® have found that constant prac-
tice promotes better learning of the GMP than random practice. Without
trial-to-trial changes in parameters, an attentional focus oriented to the
movement’s components favors the better learning of GMP in the constant
practice’. However, in the present study, a different result was found. The
analysis of the GMP accuracy during retention test showed the same level
of learning for both conditions of practice. The development of a GMP for
a more complex skill, which demands the coordination of several degrees
of freedom, requires more effort and information-processing engagement
than simple laboratory tasks'. It is possible that, at least in the initial phase
of the learning, the learners oriented their attention to the components
of the movement to guarantee some level of stability in detriment of the
parameter accuracy. Stability in this task requires throw the ball accurately
and organize arm backswing and attack the ball in the right time and
space. This high demand of the task should direct the attention to these
components of the task.

Opposite results were found on the analysis of the parameterization,

and they are similar to those from applied laboratory tasks”!!

, and they are
different to the proposal of Wulf and Shea. Random practice produced
to trial-to-trial changes in parameters inducing to better parameteriza-
tion learning than constant practice. Such results allow us to speculate
that, even when the tasks have a higher number of degrees of freedom
and requires learning both, GMP and parameters, the random practice
improves parameters accuracy. The random practice ranging parameters
may have improved engagement in the task?*** and strengthened the
schemas related to the task'*?, which did not happen with the constant
practice. Possibly, the random practice leads to a greater active preparation
than the constant practice*’.

However, the constant practice provided greater parameters consistency
than random practice. The random practice leads to instability inter-trials

710 resulting in lower consistency during retention test. On

during practice
the other hand, the constant practice provided greater consistency inter-
trials, which was observed in the small variability. Even so, this result
supports the hypothesis that greater engagement of random practice com-
bined with the improvement of the schemas assists in the learning of the
parameters and promotes higher parameters accuracy than constant practice.
It is interesting to test if these results will be replicated with variation of
GMP. Although random practice does not improve consistency on serving
score, it promotes accuracy. This relationship between higher accuracy with
low consistency should be investigating in future studies. Moreover, since
the level of fundamental motor skills can influence the learning of sport
motor skills, variation among samples was negligible and should be inves-
tigated in future studies. At last, since the time for collecting data of each
participant lasted three weeks, it was nearly impossible to control practice
beyond experimental situation and watching games on TV or gymnasium.
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CONCLUSION

In conclusion, during practice of a sport motor skill, both constant and
random practice improves the learning of GMP. However, only random
practice improves learning of parameters of the motor skill.
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