
This article was downloaded by: [University of Nevada Las Vegas]
On: 06 February 2013, At: 10:49
Publisher: Routledge
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-41
Mortimer Street, London W1T 3JH, UK

Research Quarterly for Exercise and Sport
Publication details, including instructions for authors and subscription information:
http://www.tandfonline.com/loi/urqe20

Self-Controlled Observational Practice Enhances Learning
Gabriele Wulf a , Markus Raupach b & Felix Pfeiffer b
a Department of Kinesiology, University of Nevada—Las Vegas
b Department of Sport Sciences, Technical University of Munich
Version of record first published: 23 Jan 2013.

To cite this article: Gabriele Wulf , Markus Raupach & Felix Pfeiffer (2005): Self-Controlled Observational Practice Enhances Learning,
Research Quarterly for Exercise and Sport, 76:1, 107-111

To link to this article:  http://dx.doi.org/10.1080/02701367.2005.10599266

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-and-conditions

This article may be used for research, teaching, and private study purposes. Any substantial or systematic reproduction,
redistribution, reselling, loan, sub-licensing, systematic supply, or distribution in any form to anyone is expressly
forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents will be complete
or accurate or up to date. The accuracy of any instructions, formulae, and drug doses should be independently verified
with primary sources. The publisher shall not be liable for any loss, actions, claims, proceedings, demand, or costs or
damages whatsoever or howsoever caused arising directly or indirectly in connection with or arising out of the use of this
material.

http://www.tandfonline.com/loi/urqe20
http://dx.doi.org/10.1080/02701367.2005.10599266
http://www.tandfonline.com/page/terms-and-conditions


RQES: March 2005RQES: March 2005RQES: March 2005RQES: March 2005RQES: March 2005 107107107107107

Wulf, Raupach, and Pfeiffer

Research Quarterly for Exercise and SportResearch Quarterly for Exercise and SportResearch Quarterly for Exercise and SportResearch Quarterly for Exercise and SportResearch Quarterly for Exercise and Sport
©2005 by the American Alliance for Health,
Physical Education, Recreation and Dance
Vol. 76, No. 1, pp. 107–111

Key words: basketball, modeling, self-control, video

Learning through observation, or modeling, is a com-
monly used technique in teaching motor skills. It

has also intrigued researchers interested in understand-
ing the principles underlying the phenomenon of ob-
servational learning and has resulted in many studies
examining the effectiveness of this practice method (for
a review, see McCullagh & Weiss, 2001). In general, al-
though observational practice is not as effective as physi-
cal practice, it is a viable training method (e.g., Landers
& Landers, 1973; Martens, Burwitz, & Zuckerman, 1976;
Sidaway & Hand, 1993). This seems to be the case par-
ticularly for relatively complex motor skills (Wulf & Shea,
2002). Wulf and Shea argued that there might be fun-
damentally more to “see” and, therefore, more to be
extracted as the result of observing relatively complex
tasks compared to simple tasks. Furthermore, observa-
tional practice enables the observer to engage in pro-
cessing that would perhaps not be possible early in
practicing a complex skill, when most of the performer’s
cognitive resources are required to perform the new
task (e.g., Shea, Wright, Wulf, & Whitacre, 2000). That
is, the observer may be able to extract information con-
cerning appropriate coordination patterns, subtle task
requirements, and/or evaluate effective or ineffective
strategies that would be difficult, if not impossible, to
do while attempting the new task. Because of the unique

contributions of observational and physical practice, al-
ternations of observational and physical practice have
been particularly beneficial and more effective than
either observational or physical practice alone (e.g.,
Shea et al., 2000; Shea, Wulf, & Whitacre, 1999).

A recent study examined whether giving the learner
control over the model presentation schedule could en-
hance learning, if observational and physical practice are
combined (Wrisberg & Pein, 2002). In fact, several stud-
ies demonstrated that self-controlled practice can ben-
efit the effectiveness of motor skill learning. For
example, giving learners the opportunity to self-select
their feedback schedule has been found to be more ef-
fective for learning than a prescribed feedback sched-
ule (yoked condition; Chiviacowsky & Wulf, 2002;
Janelle, Barba, Frehlich, Tennant, & Cauraugh, 1997;
Janelle, Kim, & Singer, 1995). Furthermore, the self-
controlled use of physical assistance devices (ski poles
on a ski simulator) led to the development of a more
effective and efficient movement pattern than practice
without self-control (Wulf, Clauss, Shea & Whitacre, 2001;
Wulf & Toole, 1999). Wrisberg and Pein (2002) examined
the effectiveness of a self-controlled observational prac-
tice condition by comparing it to a condition in which the
model was shown before each trial (100%), and a group
that never saw the model (control). The task was a bad-
minton long serve, and an expert model was presented
as a video. In a retention test, the self-control and the 100%
groups had similar movement form scores, and both were
more effective than the control group. This was seen as
preliminary support for the effectiveness of giving learn-
ers the opportunity to decide when they wanted to view a
model. However, the authors also acknowledged the con-
found of self-control and the frequency of the model pre-
sentations in their study. The self-control group viewed
the model on 9.8% of the practice trials, as compared to
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100% and 0% of the trials. Thus, because a yoked con-
trol group was lacking, it cannot be determined from
these results whether the learning advantages of the self-
control condition were due to the fact participants could
self-select the model frequency (and schedule) or the
reduced modeling frequency.

Therefore, the present study compared the effective-
ness of a self-control modeling condition with that of a
yoked condition. As each participant in the self-control
group was yoked to a partner in the yoked control condi-
tion, the frequency and scheduling of the model presen-
tations were, on average, identical for both groups. The
only difference between the groups was that self-control
participants had control over the model presentations,
whereas yoked participants did not. If the previously
found benefits of self-control generalized to observa-
tional learning, this could have important implications
for practical settings. For example, the effectiveness and
efficiency of training could be enhanced, if the learner
had control over the model presentations, as compared
to prescribed observational practice regimens.

Participants without prior experience with the bas-
ketball jump shot practiced this skill under self-controlled
or yoked observational practice conditions. A video of a
skilled model could either be requested (self-control) or
was provided at the appropriate times (yoked) during the
practice phase. To assess the learning effects of these con-
ditions, participants performed a retention test 1 week
later during which no model presentation was provided.
As presentations of a skilled model were expected to af-
fect mainly movement form (or quality; e.g., McCullagh &
Meyer, 1997; Weeks & Anderson, 2000), expert ratings
were used to assess movement form. We also measured
the accuracy of the throws, as one might expect to see a
greater shooting accuracy as a function of improved move-
ment form. Thus, if the learning advantages of self-con-
trolled practice generalize to observational practice,
allowing learners to decide when they want to view a model
presentation should result in enhanced retention perfor-
mance, with regard to movement form and, perhaps, move-
ment accuracy, compared to that of yoked learners.

MethodMethodMethodMethodMethod

Participants

Twenty-six high school and university students (16
men, 10 women) participated in this experiment. The
study was conducted in Germany, where basketball is far
less popular than it is, for example, in the United States.
Thus, it was assumed that participants were relatively
unfamiliar with the task (basketball jump shot). All gave
their informed consent prior to participating in the

study. All were right-handed and were naive as to the
purpose of the experiment.

Apparatus and Task

The experiment was conducted on a regular indoor
basketball court. The participants’ task was to perform
jump shots from the free-throw line (4.60 m from the
basket). The basket had the standard height (3.05 m)
and served as the target. Five basketballs were available
for participants to use. All shots were videotaped for later
analysis. The video camera was positioned at a height of
approximately 1.5 m, a distance of about 5 m, and an
angle of about 60° to the front and right of the performer.
The video model of an expert basketball player was cus-
tom made. It was 25 s in duration and consisted of a se-
quence of 5 clips showing the model performing a jump
shot from different angles and perspectives. This al-
lowed the learner to observe different aspects of the
technique in more detail.

Procedure

Participants were randomly assigned to the self-con-
trol and yoked groups, with the restriction that each self-
control participant was paired with a yoked participant
of the same sex. All participants were informed that they
would (a) have to practice the basketball jump shot, (b)
have 25 practice trials, and (c) be retested 1 week later.
They were instructed to perform the throws from the
free-throw line, with the goal being to hit the basket. The
instructions also emphasized the importance of the qual-
ity of the movement. Participants were able to see a video
model and asked to try to imitate the movements of the
model as closely as possible. Their shots were video-
taped for later analysis, and their movement form was
assessed in addition to the accuracy of the shots. Partici-
pants were then shown the video model once.

The subsequent instructions differed for participants
in the self-control and yoked conditions. Self-control par-
ticipants were told they were free to watch the video at any
time as often as they wanted during the practice phase
and could use it as a general reminder or to observe more
specific details of the technique. Yoked participants
were informed that the video model would be shown
again from time to time during the practice phase, as a
general reminder or to enable them to observe more spe-
cific details of the technique. Participants were tested
individually. Two experimenters recorded the accuracy
score of each shot and the time (trial number) of the
model presentations. One week later, all participants per-
formed a retention test consisting of 10 trials. No video
model was available during retention, but participants
were again reminded to pay particular attention to the
movement quality in addition to throwing accuracy.
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Data Analysis

Movement quality was assessed based on the follow-
ing criteria (e.g., Hagedorn, Niedlich, & Schmidt, 1996;
Knoller & Riedelsheimer, 1995): (a) stable throwing
position as a result of vertical jump; (b) rapid lift of the
ball to at least forehead height, simultaneous with jump-
ing motion; (c) elbow under the ball, pointing to the
basket, angle between upper arm and upper body
greater than 90°; (d) delayed throwing motion, ball re-
leased shortly before or at the highest point; (e) hand
of the throwing arm under the ball, wrist flexed during
the throwing motion; the other hand supports the ball
from the side; and (f) arm extended during the follow
through. Two raters, who were blind to the practice con-
dition, first assessed the quality of the serves indepen-
dently and awarded a score. If there was a discrepancy
between the two ratings, the raters discussed the trial
until they agreed on a score. The scores ranged between
0 and 12, with the highest indicating perfect perfor-
mance. For each of the six criteria, participants received
either a score of 2 (clearly recognizable), 1 (vaguely rec-
ognizable), or 0 (not recognizable).

Movement accuracy was measured as follows: balls
going through the basket received 5 points; balls that
touched the ring received 3 points; balls that touched both
the board and the ring received 2 points; and balls that
touched only the board got 1 point.  If the ball touched
neither the basket nor the board, 0 points were recorded.

The form and accuracy scores were analyzed in 2
(group) x 5 (blocks of five trials) analyses of covariance
(ANCOVA), with performance on the first practice trial
as a covariate (to account for initial group differences)
and with repeated measures on blocks. For retention,
the form and accuracy scores were analyzed in 2
(groups) x 2 (blocks of five trials) ANCOVAs.

ResultsResultsResultsResultsResults

Practice

On average, self-control participants requested a
presentation of the model 1.5 times (with a range from
1 to 3). They requested more demonstrations relatively
early in practice. Specifically, participants viewed most
of the presentations (eight) within the first block of five
trials. They requested three presentations in Block 2,
four in Block 3, two in Block 4, and one in Block 5.

Form. Both group showed an increase in form scores
across practice (see Figure 1a, left). The yoked group
had a somewhat higher skill level than the self-control
group at the beginning of practice, including the first
trial. However, self-control participants tended to dem-
onstrate a greater improvement in movement form rela-

tive to yoked participants. The main effect of block, F(4,
92) = 3.29, p < .05, was significant. The main effect of
group, F(1, 23) < 1, and the interaction of group and
block, F(2, 92) < 1, were not significant.

Accuracy. The yoked group appeared to be slightly
more effective in shooting accuracy than their self-con-
trol counterparts (see Figure 1b, left). However, both
groups showed an increase in accuracy scores across
practice. The main effect of block was significant, F(4,
92) = 5.27, p = .001, while the main effect of group, F (1,
23) = 2.89, p > .05, and the Group x Block interaction,
F(4, 92) < 1, were not significant.

Retention

Form. At the beginning of the retention test, the form
scores of the self-control group were similar to those at the
end of practice, and they continued to improve across
retention (see Figure 1a, right). In contrast, the yoked
group demonstrated a drop in performance from the end
of practice to the beginning of retention, although yoked
participants also increased their form scores across blocks.
Overall, the self-control group had higher form scores than
the yoked group throughout retention. The main effect
of group, F(1, 23) = 5.16, p < .05, and the main effect of

Figure 1.Figure 1.Figure 1.Figure 1.Figure 1. Movement form scores (a) and movement accuracy
scores (b) of self-control and yoked group during practice and
retention.
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block, F(1, 23) = 6.42, p < .05, were significant. There was
no interaction of group and block, F(1, 23) < 1.

Accuracy. Similar to form scores, the self-control group
continued to increase their accuracy scores from the level
they had reached at the end of practice, whereas the yoked
group showed a performance decrement from the last
practice block to the beginning of retention (see Figure
1b, right). Both groups tended to improve their throwing
accuracy across retention, but the main effects of block,
F(1, 23) = 1.51, p > .05, was not significant. Also, the main
effect of group, F(1, 23) < 1, and the Group x Block inter-
action, F(1, 23) < 1, were not significant.

DiscussionDiscussionDiscussionDiscussionDiscussion

In general, participants’ form and accuracy scores
were relatively low. Presumably, this was due to their rela-
tive lack of experience with basketball, in general, and
jump shots, in particular. Nevertheless, the results of the
present experiment demonstrate that giving learners
the opportunity to decide when and how often they saw
the model can be effective. Although the self-control
group started out at a lower performance level (presum-
ably due to initial group differences in skill level), the
early performance differences became smaller with prac-
tice. Importantly, after the 7-day retention interval, the self-
control group clearly outperformed the yoked group.
Moreover, in contrast to yoked learners, self-control par-
ticipants did not show any performance decrements across
the retention interval. (A repeated measures analysis of
variance, including the last practice block and the first
retention block, revealed a marginally significant inter-
action of group and block, F(1, 24) = 4.05, p = .055.). This
result is reminiscent of the findings of Wulf and Toole
(1999; see also Janelle et al., 1995). They found no re-
tention loss for a group with self-control of physical as-
sistance devices but a considerable retention loss for a
yoked control group. In other studies, performance
decrements were smaller for self-control than yoked
learners (e.g., Chiviacowsky & Wulf, 2002; Janelle et al.,
1997). This suggests that self-controlled practice results
in different—and more effective—information-process-
ing activities than those in which learners without self-
control engage (these are discussed below).

In contrast to movement form, the self-control and
yoked groups did not differ in movement accuracy dur-
ing practice or retention. However, the trends were simi-
lar to those seen for movement form, with the yoked
group showing a retention loss that was not present for
the self-control group and self-control participants out-
performing yoked performers in retention. The lack
of statistical difference between the two conditions is
not too surprising, given that the demonstration of an

expert model would be expected to affect movement
form, and this finding is consistent with other studies
(McCullagh & Meyer, 1997; Weeks & Anderson, 2000;
Wrisberg & Pein, 2002).

Self-control participants in the present study re-
quested a model demonstration, on average, on 1.5 trials
or 5.8% of the practice trials. In the Wrisberg and Pein
(2002) study, this frequency was 9.8%. While these fre-
quencies appear to be rather low, the fact that group dif-
ferences emerged underlines the potency of self-control
for learning. From the present results, it cannot be deter-
mined whether the self-control condition was optimal for
learning, as conditions with different model-presentation
frequencies (e.g., 100%) were not included. However, in
the Wrisberg and Pein (2002) study, the presentation fre-
quency was only slightly higher (9.8%) than in the present
study, and it led to the same retention performance as
model presentations on 100% of the practice trials. Al-
though comparisons with other frequencies (e.g., 0%
or 100%) are lacking and would be desirable in future
studies, these results suggest that relatively few model
presentations might be sufficient—provided learners
have control over the model presentations.

Overall, the present results add to the increasing evi-
dence for the learning advantages of self-controlled mo-
tor learning (e.g., Chiviacowsky & Wulf, 2002; Janelle et
al., 1995, 1997; Wulf et al., 2001; Wulf & Toole, 1999). Our
findings demonstrate that the benefits of self-control gen-
eralize to observational learning. The challenge for future
research is to develop and examine possible explanations
for the advantages of self-control in general, and specifi-
cally with regard to observational learning. Although self-
controlled practice might have beneficial influences on
learning—for example, through increased motivation and
a more active involvement in the learning process (e.g.,
Bandura, 1993; Boekaerts, 1996; Ferrari, 1996; McCombs,
1989), or the consistency of the practice schedule with the
learner’s needs (Chiviacowsky & Wulf, 2002)—there
might be additional benefits more specific to the factor
being controlled. For observational learning, this might
refer to the amount or type of information learners extract
from the model presentation (e.g., Scully & Newell, 1985;
Shea et al., 2000). That is, performers might extract more,
or more relevant, information from the model when they
can request a presentation, as opposed to a situation in
which the presentation schedule is determined for them.
For example, self-control learners might pay particular at-
tention to aspects of the movement pattern they are un-
certain about—either to confirm their movements are
correct or identify errors. In contrast, yoked participants
might be less inclined to engage in such information-
processing activities due to the unpredictability of the
model presentations. The use of questionnaires in fu-
ture studies might shed light on the viability of this hy-
pothesis. Investigations into various possible functions of
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self-control should eventually lead to a better understand-
ing of this important variable for motor learning.
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