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Summary

Adams' (1971) closed-loop theory of motor learning holds
that the acquisition of simple, self-paced, graded movements is
dependent upon the development of two independent memory
states: memory trace and perceptual trace. The memory trace 1s a
"modest motor program” that functions only to select and initiate
the direction of a movement. The strength of the memory trace is
dependent upon stimulus- response contiguity and it grows
stronger with increasing amounts of practice on the criterion
movement direction, provided that knowledge ofresults (KR)
about error in direction is given. The perceptual trace is the
memory of past movement that functions to govern the extent of
movement and evaluate its correctness. The perceptual trace 1s
imprinted by feedback stimuli (e.g., auditory, visual,
proprioceptive) from the ongoing movement. Early in learning,
which Adams referred to as the "verbal-motor stage" movement-
extent errors reported in KR are large and perceptual trace
related to the incorrect responses are imprinted. On each trial,
the subject attempts to reduce the previous extent error by using
KR in relation to the distribution of previous traces. The subject
relies heavily on KR to develop the correct response and its
perceptual trace asthe model value of the distribution of traces.
Later in learning, which Adams termed the "motor stage." the
correct movement extent or a close approximation of it can be
readily reproduced even in the absence of KR because its

perceptual trace is strongly imprinted and is the modal value of
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the distribution by comparing the feedback stimuli from the

movement against the dominant perceptual trace.

Aims

Generally The present study aimed to test Adams' closed-

loop theory for motor learning. There similar motor skills. the

overarm passing skill in Volleyball at three successive aiming

areas- were utilized to test the theory.

Specifically, the present study were two fold:

(A/1)

(A/2)

The availability of applying the theory by using gross/
closed motor skills, and the amount of transfer the same
learned skills to an open environment.

The effect of applying the concepts of the theory to

high and low level of Volleyball performers.

The other fold aimed to:

(B/1)

(B/2)

(B/3)

Uncover about the independence range the Memory
trace to appear to the Perceptual trace.

Studying the effect of Knowledge of results withdrawal
early.

The effect of practicing the utilized tasks on closed
environment on the amount of errors for each low and

high level group through out the tenn tests.
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Questions
The following questions were made to test the reminiscent

in Adams' theory, as well testing selected concepts in applying

the theory:

(1)  Could practicing the utilized tasks in closed environment
be transferred to an open environment ?

(2)  Could the utilized theory be applied to both low and high
level of performance ?

(3)  Could both the memory trace and the perceptual trace are
independence in memory ?

(4) What the effect of Knowledge of results withdrawal early
for each low and high level group ?

(5)  What the effect of practicing the utilized tasks on closed
environment on the amount of errors for each low and

high level group through out the ten tests ?

Methodology
Quasi- experimental method was used to find out the
differences between a high and a low group practicing the same

required.

Procedures

Subjects
Forty volleyball male players ranged between 18 to 20 year's
age served as subjects in this study. Subjects were selected
according to a volleyball test from a pool of volleyball players

enrolled as under graduate students at the Faculty of PE in Cairo-



University of Helwan. Based upon the results of that test, two
equally group (N=20) were selected. One group included the
most skilled performers "High level group”, and the other

included the least skilled performers "Low level group” .

Task
The utilized task was the repetitive overarm passing skill in
volleyball at three gradually successive height (3.50, 3.95,
4.40m) measured above the floor. The three heights presented

three aiming areas (1) low, (2) medium, and (3) high.

Instrumentation
The following instrumentation were utilized:
(1) Three volleyball.
(2) A stop watch.
(3) A practicing wall.
(4) A light instrument consisted of three different color

lights (green, blue, and red).

Assistants
One volleyball referee, and the subjects themselves were

used to assist the researcher during practice and test periods.

Practice
Each subject practiced one set of block trials at each of the
three aiming areas in each practice session. Each set consisted

of 5 practice trials of one minute each. One minute rest interval
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between trials, and five minutes rest between two successive
blocks. were given to each subject. Practice schedule consisted

of three practice session per week for a total of nine week.

Testing
The utilized test was named "open repetitive overarm
passing test" where the subject passing the ball to one of three

aiming areas a light stimulus.

Each subject was tested ten times: a pre-test, and a test after
finishing the third practice session each week. Testing consisted
of three trials of minute each with one minute rest interval

between trials.

Data Collection
Data were collected for each practice and test, trials as
follows:

* For each aiming area, mean of the number of correct
repetitions n all trials in each set was calculated and used
as a subject's score.

* Mean of the total number of correct repetitions as well as
total number of errors for all trials in each test was

calculated and used as a subject's score.

The following Statistical designs were used:
* One way analysis of variance with repeated measure was

used to assist the differences between practice periods,



and between tests.

Analysis of Covariance was used to find out gain
differences between the high and low level groups.

T-test was used to find out differences between the high

and low level groups.

Results

In the present study a high level group and a low level group

were utilized. Both groups practiced the same task which

consisted of the repetitive overarm passing skills on Volleyball at

three aiming successive areas (low, medium, and high). All

subjects were tested eight times in addition to a pre and post -

test.

Results of the nine practice sessions indicated:

(1)

(2)

3)

(1)
(2)

Both groups were improved in each of the three areas as a
result of the closed practice.

The low level group showed significant improvement at
cach aimed area.

The high level group showed significant.improvement

only at the high aimed area.

Concerning the correct repetitions in testing,
results indicated:
Both group were significantly improved.
The high level group was significantly higher than the

low level group in post test.



3)

(D)
(2)
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Gain difference between both group was non-significant.

Concerning errors in repetition occurred in
testing, results, results indicated:
Both group were significantly improved.
The high level group was significantly better than the low

level group in both pre and post-test.

Conclusions

In hght of aims, sample, and procedures of the present

study, conclusions were as following:

(1)

(2)

(3)

(4)

(5)

Practicing the utilized task in a closed environment would
lead to a significant improvement in open improvement.
Adams' closed-loop theory is a first class learning theory.
It might be concluded that withdrawal Knowledge
produces deterioration of performance when level of
practice 1s low or moderate.

Both the memory trace and the perceptual trace are
independence in memory

Although the low level group had been exposed to a large
number repetition for each of the three aimed areas, it did

not reach the level of the high level group.

Recommendation

In light of aims, procedures, and results of the present study,

1t would be recommended:

(1)

Applying Adams' theory for teaching beginners.



(2)

(3)

(4)

(5)

(6)
(7)
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Utilizing the same successive aiming areas for teaching
beginners in volleyball.

Utilizing the same procedures of the present study for
teaching students in PE. classes the same utilized skill.
Because the high level group did not benefit from
practicing at the three aiming areas, 1t would be suggested
to increase the aiming area to nine areas.

Repeating the same study on volleyball female beginners.
Repeating the same study using males and females.
Comparing Adams' closed-loop theory for motor learning

with others theories.



