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Hall (in press), that whenever multiple tasks are practiced
concurrently and are from different GMPs then learning
benefits due to dlfferent practice schedules, will occur in
retention and transfer. However, when the concurrent tasks
are from the gsame GMP the contextual interference effect
will not be demonstrated and learning benefits are due to
schema enhancement. 8chema theory and practice variabllity
address learning sltuatlions where the goal is to develop a
strong recall schema for a particular class of movements.

As 1t develops, the strength of the recall schema influences
the consistency and accuracy of parameter selectlions for
upcoming trials, and varlable practice Influences the
development of this schema. Alternatively, the contextual
interference effect addresses a learning situation that by
creating a more difficult learning environment (i.e., random
practice as opposed to blocked practice), these additional
cognitive demands influence the abillty to remember and to
perform the multiple tasks learned.

It 1s further hypotheslzed that the conditlons of the
retention1 and transfer tests are important in demonstrating
the practice schedule benefits, as well as the acquisition
conditions. speclfically, the characterisitics of the task
or tasks involved In each test, as well as the order of
presentation of these tasks effects may be influencial.
Previous contextual interference research has not

consistently demonstrated the dlfferences due to practice



schedule in retention tests that are presented in a blocked
fashion. Retention tests that involve random presentations
of several tasks have more readlly demonstrated the learning
benefit (Shea & Morgan, 1979; Del Rey, Wughalter, &
Whitehurst, 1982), Additlonally, results on transfer tests
that include novel varlations of the learned skill appear to
be more robust than results on retention tests of
acquisition tasks (Magill, Meeuwsen, Lee, & Mathews, 1988).
To test these hypotheses, two experiments were designed
where relative timlng characteristics of the tasks and
practice schedule were both manipulated. The amount of
varlabllity of practice has been held constant, as the
important question here 1s within a variable learning
situation, wlll the characteristics of the to-be-learned
skill variations influence practice schedule effects. The
question 13 not whether more variability in practice will
enhance learning, as the preponderance of evidence in the
motor learning literature supports that notion, but will
practice schedule benefits also be demonstrated within a
class of movements? Thus, Experiment 1 was designed to
extend the Wulf and Sschmidt experiment by adding a practlice
schedule manipulation which they did not include, and by
adding three new retention tests that investigated the
specific conditions that favor the demonstration of practice

schedule effects. Experiment 2 was designed to repllicate



Experiment 1 results and to test the generallzabllity of
these results by introducing different transfer tests.

1f the hypothesis proposed here is correct, then the
contextual interference effect will be demonstrated in each
of these experiments. That 1s, groups that learn using a
blocked schedule of acquisition tasks, should perform better
in acquisition than groups learning randomly, but worse in
retention and transfer. Furthermore, the task
characteristlics and the practice schedules of the retention
and the transfer tests will be influenclal in demonstrating
these results. In retention, 1f the tasks are repetitious
presentations of one, or blocked presentations of several,
previously practliced tasks, then benefits due to practice
schedule should not be found. In transfer, if tests present
tasks with novel relative timing (not Jjust novel overall
duration) then practice schedule benefits should occur.

Experiment One

The conclusions by Wulf and Schmidt (1988) argue
against practice schedule (i.e., context effects) benefits
within a practice variability situation. However, their
experimental design precludes finding any learning beneflits
for practice schedule, because all subjects learned using
the same combinatlion blocked-random practice schedule. That
1s, they performed 6 trlals of one task then randomly

switched to perform 6 trials of another task. No contextual
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interference beneflts would be expected from this constant
acqulisition practice schedule. Additionally, there are
three problems with the retention test used in the wulf and
Schmidt study. First, it was given at the end of the
acquisition trials on day 1, and followed by a second
acqguisition phase on day 2. This may not be indicative of
the final levels of learning reached in acquisition, that
is, different results may have been found had the retention
test been given at the end of practice. Secondly, the
retention test consisted of 18 trlals of the one timlng task
varjation that was in common to both groups. Flnally, the
schema group had three times more practice than the context
group within the same class of movements as the test task,
which could also account for the different levels of
performance on the retention test,

The present study was designed to extend the wWulf and
Schmidt experiment by addressing these problems. Different
practice schedules were included and three different
retention tests at the end of the experiment were added.
Thus, experimental conditions involved learning tasks that
had elther different or the same relative timing
characteristics with practice of these tasks following
either a random or blocked practice schedule. If wWulf and
schmidt's conclusions were correct, then no differences due
to practice schedule (i.e., random vs blocked) should occur

in either acquisition or testing. However, if the



11

hypothesls forwarded here 1s correct then the blocked groups
should perform better than the random groups in acquisition,
and the random groups should outpexrform the blocked groups
on retention tests that are randomly presented, and on
transfer tests that present tasks with novel relative timing
characteristics.
Method

Subdects

Forty-eight right-handed students from Louisiana State
Unlversity volunteered and were randomly assigned to the
four experimental conditions (n=12). Subjects received
credit in activity classes in the department of Kinesliology
for participation in this study. All were novices to the
task and naive to the purpose of the experiment. 1Informed
consent was obtained from all subljects.
aApparatus

The apparatus was modeled after the one used by Wulf
and Schmidt (1988) (see Flgure 1 for a dlagram of the task).
It conalsted of a 40 cm by 55 cm wooden board with four
round brass plates (2.5 cm diameter) placed 18 cm apart in a
dlamond pattern. Each plate (oxr stop) was interfaced with
an Apple IIe microcomputer such that the movement time (MT)
for each segment was measured in milliseconds and recorded.
A thimble, which was interfaced with the microcumpter by a
wire, was placed on the right index finger of each subject,

and was used to make contact with the target plates. The
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resulting 3 MTs were visually displayed at the conclusion of
each trial on a computer screen which was directly behind
the response board. The goal MTs for each of the three
segments were presented to the sublects via the computer

screen for the duration of each trial,.

Insert Flgure 1 about here

Procedure

Upon arrlival to the testing room, each sublject read
written Iinstructlons describing the task and procedures.
They were seated so that the first target was directly in
front of and parallel to the midline of thelr body. The
task required the subjects to make contact between the
thimble on their finger and the start position. Once they
initliated movement from the first stop, the MT began for the
flrst segment. They then made contact with the second stop
on the left side of the apparatus, then the most distant
stop and then the fourth stop on the right side of the
response board. The experlmenter pointed to the targets in
the order that they were to be hit, and the subjects were
asked 1f they had any questions. Following each trial,
knowledge of results (KR) in terms of the actual MTs in
milliseconds for each segment were displayed .on the screen

immedlately followlng each trial.
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The subjects were randomly assigned to one of four
experimental conditions, which will be labeled in the
followlng way: Same Relative Time, Blocked Practice
Schedule (SB group); Dlfferent Relative Time, Blocked
Practice schedule (DB group); Same Relative Time, Randonm
Practice Schedule (SR group); Differepnt Relative Time,
Random Practice Schedule (DR group}. The same relative time
conditions (8B & SR) of thls experiment corresponded to the
wulf and schmidt "“schema" group, which practiced three speed
variations using the same relative timing ratio throughout
both acquisition phases. Three speed varlations with the
same relative time were presented throughout acquisition in
a random schedule for the SR group and in a blocked schedule
for SB group. The different ratlos were counterbalanced
across groups, such that 4 subjects from each group were
assligned to each ratio. The different relative time
conditions (DB & DR) correspond to the wWulf and Schmldt
“context" group, which practiced a fast variation of one
relative timing ratlo, a medium varlation of another
relative timing ratlo, and a slow varlatlon from the last
relative timing ratlo (e.g., 150-300-225; 400-300-200;
375-250-500). These different relative timing tasks were
presented in a random schedule for DR group and in a blocked
schedule for DB group. For the random groups (SR & DR), the
three task varlations were presented randomly, constralned

only such that no task varlation occurred more than twice



14

in successlon, Task varjatlons were counterbalanced across
groups. The relative timing ratlos used throughout
Experiment 1 were 2:4:3; 4:3:2; or 3:2:4. The three speed
varilations for each ratio respectively were as follows:
150-300-225 (fast), 200-400-300 (medium), 250-500-375
(slow); 300-225-150 (fast), 400-300-200 (medium),
500-375-250 (slow); and 225-150-300 (fast), 300-200-400
(medium), 375-250-500 (slow).

The experiment consisted of elght phases conducted over
two days. The Wulf and Schmidt procedures were followed
with 3 additional retention testsl added to day 2 involving
differing practice schedules. Day 1 consisted of 126
acquisition trials (acq 1) and a retention test (ret 1) of
18 trlals. Ret 1 presented the medium speed task variation
which had been practiced in acquisition. No KR was given
during the retention phase. Day 2 began with 72 more
practice trlals (acq 2), followed by two novel transfer
tests counterbalanced across subjects. One transfer test
(tran 1) presented 18 trlals of a task with the same
relative timing as the three tasks practiced by the same
groups (SR & SB) and the medium speed by the different
groups (DR & DB), but a novel (longer) overall duration.
The other transfer test (tran 2) presented a novel overall
duration plus a novel relative timing for each group. After

a 10 minute interval, three retention tests of 18 trials



15

were conducted. One retention test (ret 2) presented the
three task varlations of the same relatlive timing learned by
the same groups and the medlum speed version for the
different groups in a blocked fashion. A second retention
test (ret 3) presented these same task varlations in a
random fashion, and the last retention test (ret 4)
presented randomly three task varlations (slow, medium, or
fast) of the three different relative timing patterns
(2:4:3; 4:3:2; 3:2:4) used throughout the experiment. This
allowed for nine different task varlations, each of which
occurred twice during the 18 trial test. All subjects
received the same presentation order of task varlations
withln each test, however the tests were counterbalanced
across subjects.
Results

Pata were analyzed following the analysis done by wulf
and Schmidt (1988). Two erroxr measures were used, absolute
error, and proportional error®, Absolute error represents a
composite score of the sum of the absolute errors of each
segment for each trial. Proportional error represents a
composite score of the sum of the absolute differences
between the criterion segmeht propqrtions and the proportion
of the actual movement outcome for each trial. Analyses
were done separately for each phase of the experiment.
Blocks of 18 trials were formed in acquisition, and blocks

of six were formed in each testing phases, for analyslis.
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Two additlional analyses were done, a MANOVA on the
individual segments, and a 3 (ratio) x 3 (speed) ANOVA on
the individual patterns to determine 1£ there were
differencs among the skill variations used in this
experiment.

Acquisition 1 and 2
aAbsolute Exxox

Mean absolute error for the four conditions for acq 1
and acq 2 can be seen in Flgure 2. Analyses consisted of a
2 (Practice sSchedule) x 2 (relative time) x 7 (Blocks) ANOVA
with repeated measures on the last factor for acq 1, and a 2
(Practice 8chedule) x 2 (Relative Time) x 4 (Blocks) ANOVA

with repeated measures on the last factor for acq 2.

Insert Flgure 2 about here

Signlflcant block effects were found for acq 1 (F
(6,252)=24.04, p<.001) and foxr acq 2 (F (6, 252) = 4.3,
p<.01) as all groups improved throughout the learning phase.
A block x practice schedule interaction was signiflicant (F
(6, 252) = 4.82, p<.001) for acq 1. Simple main effects
demonstrate that the random and blocked groups began to
converge during acq 1 as they were dlfferent on blocks 1, 2,
and 4, and not different on blocks 5 and 6, however, they
were agaln different on block 7. All other interactlions

were not significant.
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Signiflcant dlfferences were found for both practice
-schedule and relative time during both acquisition phases.
That is, for acq 1 (E (1, 44) = 4.45, p=.041) and for acq 2
(F (1, 44) = 14.4, p<.001) the same relative time groups (SB
& SR) performed better than the different relative time
groups (DB & DR). Also, for acq 1 (F (1, 44) = 13.4, p<.01)
and for acq 2 (E (1, 44) = 7.01, p=.012) the blocked groups
(SB & DB) pérformed bettexr than the random groups (SR & DR).
The practice schedule x relative time interactlion was not
significant.

Bropoxtional FError

A significant block effect (E (6, 252) = 13.3, p<.001)
was found for acq 1, however the block effect was not
significant for acq 2 (E (6, 252) = 2.1, p=.103). A block x
practice schedule interaction was significant (E (6, 252) =
4.73, p<.001) for acq 1. All other interactlions were not
signlflcant.

Significant dlfferences were found for relative time
during both acqulisition phases only. That is, for acq 1 (E
(1, 44) = 6.1, p=.02) and for acq 2 (E (1, 44) = 16.72,
p<.001) the same relative time groups (SB & SR) performed
bettex proportionally than the different relative time
groups (DB & DR). Practlce schedule approached
significance in acq 1 (E (1, 44) = 2.88, p=.097) and in acq
2 (E (1, 44) = 2.99, p=.09), but 4id not attain a reliable

difference, unlike the findings for absolute error.
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The practice schedule x relative time interaction was not
significant.
Betention. 1

This retention test (ret 1) followed acq 1 to conclude
day 1 and presented repetitiously the medium speed task
variatlion for each group. Analyses consisted of a 2
(Practice 8chedule) x 2 (Relative Time) x 3 (Blocks) ANOVA
with repeated measures on the last factor.
Absolute Exxor

Mean absolute error for each of the four conditions
during ret 1 can be seen in Figure 2. No significant block
effect was found, nor were there any significant
interactions. Significant differences were found for
relative time (F (1, 44) = 4.23, p=.046). Thus, the same
relative time groups (5B & SR) performed better than the
different relative time groups (DB & DR). No dlfferences
due to practlice schedule (F (1, 44) = .47, p=.49) emerged.
The practice schedule x relative time interaction was not

significant.
Proportional Exxror

No slignificant block effect was found, nor were there
any significant interactlions. A significant difference was
found for relative time for ret 1 (F (1, 44) = 4.11,
p=.0486), the same relative time groups (SB & SR) performed

better than the different relative time groups (DB
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& DR). However, agaln no differences In practice schedule
were found for ret 1 (E (1, 44) = .52, p=.47).
Txansfex 1

The f£irst novel transfer test (tran 1) was given during
day 2. The task Involved a new overall duratlon, but the
same relative time as the three tasks practiced in
acqulisition by the same relative time groups (SR & SB) and
one of the tasks practiced by the different relative time
groups (DR & DB). Analyses conslsted of a 2 (Practice
Schedule) x 2 (Relative Time) x 3 (Blocks) ANOVA with
repeated measures on the last factor,

Absolute Exrox

Mean absolute exrors for each of the four conditions
durlng transfer 1 can be seen In Figure 3 for absolute
errxor. No significant block effect was found, nor were
there any significant interactions. No silgnificant
differences were found for either relative time (F (1, 44) =

.4, p=.53) or practice schedule (F (1,44)=.06, p=.81).

Insert Figure 3 about here

Broportional FError

No significant block effect was found, nor were there
any slignificant interactions. No signlificant differences
were found for elther practice schedule (FE (1, 44) = .03,
p=.86) or relative time (F (1, 41) = 2.79, p<.102) for
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proportional error on tran 1. The practice schedule x
relative time interaction was not significant.
Transfer 2
The second transfer test (tran 2) was given during day

2 and counterbalanced with the first transfer test. The
test trials had a longer overall duration and a different
relative timing combination than the acquisitlion tasks.
Analyses consisted of a 2 (Practice Schedule) x 2 (Relative
Timing) x 3 (Blocks) ANOVA with repeated measures on the
last factor.
Absolute Errox

Mean absolute error for each of the four conditions
during tran 2 can be seen In Figure 3. No significant block
effect was found, nor were there any significant
interactions. Signiflicant differences were found for
relative time (F (1, 44) = 7.2, p<.011l) only, there were no
dlifferences due to practice schedule (E (1, 44) = 3.12,
p=.084). Thus, the different relative time groups (DB & DR)
performed better than the same relative time groups (SB &
SR). The practice schedule x relative time interaction was
not significant.
Broportional Errox

No signlficant block effect was found, nor were there
any significant interactions. A signiflicant difference was
found for relative time for tran 2 (F (1, 44) = 4.43,
p<.041), the dlfferent relatlive time groups (DB & DR)
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performed better than the same relative time groups (5B &
SR). No differences in practice schedule were found (F (1,
44) = 2.32, p=.135).
Retention 2

The second retention test (ret 2) was given during day
2 after a 10 minute interval. It involved performing three
speed variations the same relative timing groups (8B & SR)
had practiced in acguisition, this was one of those learned
by the different relative timing groups (DR & DB). These
were presented in blocks of six trials and counterbalanced
across subjects. Analyses consisted of a 2 (Practice
Schedule) x 2 (relative time) x 3 (Blocks) ANOVA with
repeated measures on the last factor.
Absolute Errxor

Mean absolute error for each of the four conditions
during ret 2 can be seen In Flqure 4. No significant block
effect was found, nor were there any significant
interactions. Signiflcant differences were found for
relative time (FE (1, 44) = 9.07, p<.01l) only, there were no
differences due to practice schedule (F (1, 44) = .14,
p=.71). Thus, the same relative time groups (SB & SR)
performed better than the dlfferent relative time groups (DB
& DR). The practice schedule x relative time interactlon

was not significant.
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Insert Figure 4 about here

Proportional Erroxr

No significant block effect wazs found, nor were there
any significant interactions. No significant differences
were found for either practice schedule (F (1, 44) = .24,
p=.63) or relative time (F(1, 40) = 2.6, p=.11). The
practlce schedule x relative time interaction was not
significant.

Retention 3

This retentlion test (ret 3) was also gliven during day
2 and counterbalanced across the other 2 retention tests
given that day. The test consisted of random presentations
of the three speed varlations the same relative timing
groups (SB & SR) had practiced in acquisition, which was the
medium speed task learned by the different relative timing
groups (DR & DB). Analyses consisted of a 2 (Practlice
Schedule) x 2 (Relative Timing) x 3 (Blocks) ANOVA with
repeated measures on the last factor.
Absolute Error

Mean absolute error for each of the four conditlions
during ret 3 can be seen in Figure 4. No signiflcant block
effect was found, nor were there any significant
interactions. Slignificant differences were found for

relative time (E (1, 44) = 4.1, p<.05). The same relative
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time groups (8B & SR) performed better than the different
relative time groups (DB & DR). Practice schedule effects
were not significant (E (1, 44) = .02, p=.89).
Bropoxtional Error

No significant block effect was found, nor were there
any significant interactions. No signlificant differences
were found for elther practlce schedule (E (1, 44) = .12,
p=.73) or relative time (F (1, 40) = .06, p=.81) for
proportlional erxor on ret 3.

Retentlion 4

This retentlion test (ret 4) was also gliven during day 2
and counterbalanced across the other 2 retention tests given
that day. This test involved performing tasks of 3 dlfferent
speed variations within 3 different relative timings
presented in a random fashion. Three blocks of 6 trials were
formed. Analyses consisted of a 2 (Practice Schedule) x 2
(Relative Timing) x 3 (Blocks) ANOVA with repeated measures
on the last factor.
Absolute Exrorx

Mean absolute error for each of the four conditions
during ret 4 can be seen in Figure 4, No significant block
effect was found, nor were there any significant
interactions. Significant differences were found for
prxactice schedule (E (1, 44) = 6.47, p<.015), as the random
groups (SR & DR) performed better than the blocked groups

(SB & SR). There was not a significant relative time
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effect (E (1, 44) = 1.33, p=.26), thus, learning tasks
within the same GMP or between three different GMPs (SB & SR
= DB & DR) did not effect performance on ret 4,
Proportional Error

No significant block effect was found, nor were there
any significant interactions. A significant difference was
found for practice schedule (F (1, 44) = 7,26, p<.01). The
random acquisition groups (DR & SR) performed better than
the blocked acquisition groups (DB & SB). No differences in
relative time were found on ret 4 (F (1, 44) = 2.6, p=.114).

Eegment Resulfs

A 2 (relative time) x 2 (practice schedule) MANOVA was
performed for each phase of the experiment using the
absolute error for each segment of the arm movement as
dependent measures. Differences were very similar to the
overall AE results,

One result was noteworthy from this analysls. For every
phase of the experiment except tran 2, there were no
significant effects fqund on segment 1 for either practice
schedule or relatlive time. However, significant differences
occurred In segment 2 and segment 3, just as the overall
analysis showed.

Individual Task Results
A 3 (ratio) by 3 (speed) ANOVA was performed on the
individual tasks used in acqulisition, retention and

transfer. For this analysis, data were collapsed across
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trials and groups. Significant effects were found for ratlo
(E (2, 233) = 2,6, p<.001) and for speed (E (2, 252) = 33.1,
p<.001). The ratio x speed interaction (E (4, 356) = 11.65,
p,.01) was also significant. Means and lnteraction effects
can be seen in Flgure 5. Post hoc Newman Keuls comparisons
showed that all three ratios were different from each other.
The ratio 2:4:3 was consistently performed with the most
error, while the ratio 3:2:4 was performed with the least
error. Post hoc Newman Keuls comparisons of the speed main
effect showed that the slow speed was performed with the
most error, while there was no difference between the medium
and the fast speeds. An additional analysis involving the 9
individual tasks demonstrated that the fast verslon of the

relative timing 2:4:3 had the highest error scores, while
the medium and the fast versions of 3:2:4 and the fast
version of 4:3:2 were not different and had the smallest
errors. The other five tasks fell between these two

extremes.

Insert Flgure 5 about here

Discussion
The purpose of this experiment was to examine the
relationship between the variabllity of practice hypothesis
and the contextual interference effect, similar to Wulf and

Schmidt (1988). However, unlike thelir experiment, this
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experiment included different practice schedules and three
additional retention tests. Results from this experiment
replicated and extended the Wulf and Schmidt £indings.
Results from the present experiment provide evidence
that variabllity of practice and contextual Iinterference are
compatible and can both be demonstrated under different
conditiors. Evidence for this can be seen in two areas,
First, the typical contextual interference effect was found.
In both acquisition phases, the random groups (SR & DR)
performed significantly poorer than the blocked groups (SR &
SB), however, on the retention test (ret 4) that presented
the different relative timing tasks from acquisition
randomly, that was reversed and the random groups performed
significantly better than the blocked groups. Second, Wulf
and Schmldt's results were replicated. That is, the same
relative timing groups performed better than the different
relative timing groups in acquisition and on each retentlion
{ret 1, 2, 3) test involving tasks with the same relative
timing characteristics as the acguisition tasks.
Furthermore, in each of these tests, no practice schedule
benefits were demonstrated. This supports the nption that
when the practiced tasks were within a movement class
learning benefits were shown to be due to schema enhancement
and not contextual factors. These findings suggest that
both variabllity of practice and contextual interference can

be considered valid without refuting the validity of the
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other. Each addresses a different learning situation, one
where the goal is to develop a well defined schema to
facilltate correct parameter selection for upcoming trlals,
and the other where the goal i1s to make the learning
environment more cognitively demanding in order to
facilitate remembering of multiple tasks.

Thus, the results from this experiment also support the
Magill and Hall (in press) hypothesis that skill variations
must be from dlfferent GMPs in order for the contextual
interference effect to occur. There are however, two
potentially troublesome findings that need to be considered
further. First, the retentlion test (ret 3) that involved a
random presentation of acqulsition tasks from the same GMP
as the acquisition tasks practiced by the same relative
timing groups, did not demonstrate learning benefits due to
practice schedule. This is not an unprecedented finding, as
Maglll, Meeuwsen, Lee, & Mathews, (1988) found no contextual
intexference effect in retentlon of acquisition tasks while
finding learning benefits on transfer tasks. However, even
though thils test included three acquisition tasks presented
randomly, these tasks had the same relative timing
characterlstics. Perhaps then, what is required 1s that the
tasks from different GMPs be involved In the testing phase
(as In ret 4) for practice schedule benefits to be
demonstrated. 8Second, there were no practice schedule

benefits for the transfer test (tran 2) involving a task
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having novel relative timing characteristics. Posslble
problems with this transfer test are addressed in Experiment
2.

Other interesting results from Experiment 1 show that
the locus of the dAifferences for practice schedule appear to
lie in controlling seqments 2 and 3, rather than controlling
segment 1. Here the term "control" is being used in the
same sense as used by Newell (1985) where it is defined as a
process by which values are assigned to varlables, in other
words, parameterlzing. Evidence indicates that all
subjects, reqgardless of practice schedule or relative time
condltions, learned to control the first segment egually
well. Control was more difficult to learn for the second
and third segments.

Experlment 2

Although the results of Experiment 1 generally
supported the view that invariant task characteristics
influence the demonstration of the contextual interference
effect, results on retentlion test 3 and transfer test 2 4id
not support this view. Experiment 2 was designed to
detexrmline if the contextual Interference effect demonstrated
in Experiment 1 could be replicated, and thus included ret 4
where the learning benefits were found, and ret 3 where they
were not found. Experiment 2 was also designed to address
two possible problems with the novel transfer test (tran 2)

in which each group was transferred to a different relative
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timing task as well as a novel overall duration. First, all
groups did not perform the same novel relative timing task
(e.g., the 4:3:2 group transferrxed to 3:4:2, whlle the 2:4:3
group transferred to 4:2:3). According to the results of
the task analyslis in Experiment 1, different relative timing
tasks differed in difficulty, thus possibly confounding the
transfer test. A second problem with this transfer test was
though it presented a novel relative timing, it was similar
to the relatlive timing characteristics of the three
acquisition tasks. 1In fact, each was simply a rearrangement
of the practiced ratlos. The potentlal problem here is that
subjects could have actually performed this combination when
attempting to learn the similar relative time tasks. This
possiblility becomes more apparent when considering that the
actual criterion times dlffer only by 100 msec (e.q.,
400-300-200 vs 300-400-200) and average errors for all
groups in acgquisition were about 200 msec. Therefore, to
overcome this concern, a less similar novel task is needed
as a stronger transfer test.

Another addition for Experiment 2 was to include a
control group, which experlenced no acquisition phase. This
group recelved one KR trial and then performed the retention
and transfer tests. This addition was important to
determine 1f the learning in acquisition was transferring to

this novel situation, especially because the transfer tests
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were very dissimllaxr to the tasks practiced. The control
group established a baseline for comparison purposes,

Finally, all transfer and retentlon tests were randomly
presented. This procedural change was included because as
previously indicated, blocked tests do not as readily
demonstrate the contextual interference effect, and in the
single task retentlon test (ret 1) and the blocked retention
test (ret 2), no practice schedule effects were found.

Thus, the purpose of Experiment 2 was to replicate the
contextual interference effect found in Experiment 1, and to
add two new transfer tests and a no-acquisition control
group. Expected results according to the present
hypotheslis, were that the typlcal contextual interference
effect would occur, with different levels of learning found
on both novel transfer tests and ret 4. Also, results
should show that learning transfers from acquisition to
testing, thus the four conditions should outperform the
control group on each of the four tests.

Method

Sublects
Sixty right-handed students from Louislana State

University volunteered and were randomly assigned to the
five experimental conditions (n=12). Subjects received
credit 1ln activity classes in the Department of Kineslology

for participation in this study. Signed consent was
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obtalned from all subjects. None of the volunteers had

served as subjects in Experiment 1.

Apparatus

The apparatus and materlals were identlical to those in

Experiment 1.

Pxocedure

All task-related procedures were ldentical to those used
in Experiment 1. SubJlects were randomly assligned to one of
the five conditions: gSame Relative Time, Blocked Practice
Schedule (SB group); Dlfferent Relative Time, Blocked
Practice Schedule (DB group); Same Relative Time, Random
Practice Schedule (SR group); Different Relative Time,
Random Practice Schedule (DR group) and the Control group.
The control group received 1 KR trial in place of the two
days of acquisition. The relative timing ratlos and speed
varlatlions were identical to those used in Experiment 1.

There were 6 phases ln Experiment 2 rather than the 8
used in Experiment 1. No changes in the two acquisition
phases were made. The retention on day 1 was eliminated.
After a 10-minute interval following acqg 2, two retention
tests and two novel transfer tests were glven. All were
counterbalanced across subjects. Ret 1 was identical to ret
3 in Experiment 1, the groups performed three skill
variations from the same GMP that had been learned in
acquisition for the same relative time groups (SR & SB) and

one of those learned by the different relative time groups



