
hypothesis, the low frequency of the feedback and, in 
addition, feedback after poor trials and large errors 
when the learner is directed towards the correct move-
ment pattern is considered to be more effective than 
feedback after good trials and small errors (Salmoni, 
Schmidt, & Walter, 1984). However, recent studies 
in this area have provided real insights into the moti-
vational role of the augmented feedback for motor 
learning (Badami, VaezMousavi, Wulf, & Namaziza-
deh, 2012; Chiviacowsky & Wulf, 2002; Saemi, Wulf, 
Varzaneh, & Zarghami, 2011).The findings indicate 
that the motivational characteristics of feedback can 
have a direct effect on motor learning (Chiviacowsky 
& Wulf, 2002, 2007; Chiviacowsky, Wulf, Wally, & 
Borges, 2009). Taking into consideration the differ-
ent approach to optimization of providing feedback 
in recent years’ studies in physical exercises, providing 
feedback is based on the learner’s demand which is 
called self-controlled feedback. Moreover, the research 
has shown that giving control to the learners in some 
situations during exercise and education enhances 
motor learning (Carter & Patterson, 2012; Fairbrother, 
Laughlin, & Nguyen, 2012; Wulf, 2007).

Introduction 

Among the variables influencing learning in physical 
exercises, augmented feedback (knowledge of result, 
knowledge of performance) plays a key role (Schmidt 
& Lee, 2005). Feedback can have many roles including 
the informational and motivational functions (Schmidt 
& Wrisberg, 2008). In order to determine the content 
of feedback, a coach must pay attention to the aim of 
presenting information; if the aim is providing feed-
back for facilitating skill acquisition, the information 
related to the error must be presented; and if the aim 
is to confirm the encouragement to practice, s/he must 
underscore the characteristics of correct movement 
pattern (Coker, 2004). 

Most of the experimental studies focused on the 
informational function of feedback which provides 
information about each person’s performance in rela-
tion to the aim of the task. According to the guidance 
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Lai and Shea (1999) remarked that giving con-
trol to the learners during exercise makes the subject 
compare his/her good trials with the external-focus 
feedback provided by the examiner and, consequently, 
find successful performing strategies for them. Further-
more, feedback after good and poor trials is a type of 
self-controlled feedback which is provided for the best 
and worst trials based on the participants’ demands. 
In most of the studies done in feedback after good and 
poor trials, such as an overhand throwing task (Chivia-
cowsky & Wulf, 2002, 2007; Chiviacowsky et al., 2009; 
Saemi, Porter, Ghotbi-Varzaneh, Zarghami, & Maleki, 
2012) and Golf putting task (Badami, VaezMousavi, 
Wulf, & Namazizadeh, 2011) were used. All these 
studies are a single task in which the movement plan 
is scheduled prior to performance. On the contrary, 
in continuous motor tasks schedule is of lesser signifi-
cance and the priority is given to other factors, inter 
alia, feedback, detection and correction of errors which 
indicate more dependency on environmental stimuli 
(Schmidt & Lee, 2005). Therefore, many aspects of 
performance and learning of single tasks and continu-
ous tasks are different from each other (Schmidt & 
Lee, 2005). By comparing the effect of self-controlled 
feedback and subject-controlled performance, Chivia-
cowsky and Wulf (2002, 2007) reached to the conclu-
sion that most of the subjects demanded feedback after 
their good trials. In addition, the paired group with the 
self-controlled group had the same demand. 

Moreover, Badami et al. (2011) and Ahmadi, Sabzi, 
Heirani, and Hasanvand (2011) pointed to the superi-
ority of feedback after good trials over feedback after 
poor trials. The findings of Badami et al. (2012) also 
signified that the learning rate of the feedback group 
after fairly accurate trials in retention test was better 
than the other group. The studies which dealt with the 
effect of feedback after good trials on learning showed 
that feedback after good trial encourages the learners 
to achieve their goals and escalates their hope for the 
following performances (Salmoni et al., 1984). 

Investigating the effect of motivational feedback in 
a self-controlled state started with the studies of Chivia-
cowsky and Wulf (2005) which indicated that moti-
vational factors were responsible for self-controlled 
state and its resultant advantages. These results were 
repeated in the studies of Chiviacowsky et al. (2009), 
Saemi et al. (2012), and Badami et al. (2012) on the 
effect of feedback after good and successful trials. 
Since the studies done in good and poor trials utilized 
single tasks, we made use of continuous motor tasks to 
highlight the effects of feedback after good trials and 
poor trials on them. 

Diverse studies are conducted in feedback after 
good and poor trials area (Badami et al., 2012; 

Chiviacowsky & Wulf, 2002, 2005, 2007; Chiviacowsky 
et al., 2009). They tackled providing motivation in 
people; but, a study focusing on the comparison of the 
effect of feedback after good and poor trials in a self-
controlled state related to improving the performance 
and learning processes of continuous motor tasks has 
not been conducted yet. Unlike discrete skill tasks, 
continuous skill tasks need variables like feedback and 
error recognition (Schmidt & Lee, 2005). Therefore, 
utilizing feedback can be influential on the improve-
ment of learning and motor performance in continu-
ous skill tasks; discrete skill tasks have been dealt with 
in previous studies (Badami et al., 2011; Saemi et al., 
2012). However, it seems that feedback on successful 
and unsuccessful attempts in continuous skill tasks can 
provide us with more information about the mecha-
nism of effectiveness concerning this type of feedback.

It seems that via analyzing the effectiveness of this 
kind of feedback, one can examine the effect of using 
different types of feedback after trials on the acquisi-
tion and retention of tasks and provide more accurate 
information. Thus, the aim of the present study is to 
examine the effect of feedback after good and poor 
trials on learning continuous motor tasks. Based on 
previous findings (e.g., Badami et al., 2011; Saemi et 
al., 2012), we predicted that providing feedback after 
good relative to poor trials could enhance motor per-
formance in a continuous motor task. 

Methods

Participants
Participants of this study consist of 22 right-handed 
students (age 24.66 ± 1.35 years), among whom four 
participants did not participate in the retention test, 
thus only 18 participants were further evaluated. They 
were randomly divided into two groups (7 males and 2 
females each) of good trial and poor trial. The partici-
pants did not have any previous experience in carrying 
out the intended task. After completing an informed 
consent form, they took part in this research volun-
tarily. The study was approved by the university’s insti-
tutional review board.

Task
The task contained doing line tracking (one hand) test 
from the subtests of MLS Motor Performance Series 
(The MLS is a modular test based on Fleishman’s 
factor analysis of fine motor skills). A Vienna set was 
used to take the test (Vienna test system, Schuhfried, 
Vienna, Austria). In this task, participant should move 
a pen stylus in a groove without touching the walls of 
the groove. If the pen touches the groove’s walls, the 
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Results

Acquisition phase
The results of the 2 × 11 mixed ANOVA with repeated 
measures for mean number of errors, indicated that 
the main effect of practical blocks was significant, 
F(4.09,65.48) = 11.65, p = .004, η2 = .042), and the main 
effect of groups was also significant (F(1,16) = 7.32, 
p = .010, η2 = .031). The interaction between experi-
mental groups and practical blocks were not signifi-
cant. In regard of the duration of errors, results of the 
2 × 11 mixed ANOVA with repeated measures indicated 
that the main effect of practical blocks was significant 
(F(4.80,76.82) = 12.68, p = .004, η2 = .044), and the 
main effect of experimental groups was also signifi-
cant (F(1,16) = 4.01, p = .006, η2 = .210), however, the 
interaction between experimental groups and practical 
blocks were not significant. Furthermore, the results 
of the 2 × 11 mixed ANOVA with repeated measures 
for mean of total time indicated that the main effect of 
practical blocks was significant (F(2.75,44.09) = 3.50, 
p = .02, η2 = .180), and also the main effect of experi-
mental groups was significant (F(1,16) = 2.44, p = .013, 
η2 = .150), however, the interaction between experi-
mental groups and practical blocks were not significant 
(Figure 1, 2, and 3). 

Retention test
The results of the independent t-test in the retention 
test indicated that there was a significant difference 
between the two experimental groups in the number 
of errors (t(16) = –3.590, p = .002, d = 0.6), and also 
the duration of errors (t(12.25) = –5.421, p = .004, 
d = 0.5), on the other hand, the results of retention 
test indicated that feedback after good rather than 

participant is corrected and then continues to move 
to the end of the groove. The track designed for the 
participants starts from the left side and ends in the 
right. The recorded variables include the number of 
errors (the number of times the walls of the groove 
were touched), the total duration of errors and the total 
time of movement.

Procedure
Participants were randomly assigned to either the 
“Knowledge of result (KR) after good trials” or the 
“KR after poor trials” group. All participants were 
informed that the task goal was to track the line (MLS) 
with their right hand. All participants completed 11 
blocks of 6 trials for a total of 66 practice trials. After 
each block of 6 trials, participants in the “KR after 
good trials” group received KR on their 3 best trials 
in that block, whereas those in the “KR after poor 
trials” group received KR on their 3 poorest trials in 
the block. Before the initiation of the practice session, 
participants in both groups were informed that at the 
end of each block of 6 trials they would receive KR 
on three of the trials completed in the previous block. 
However, participants did not know if the provided KR 
was related to poor or good performances; rather they 
were informed that they were simply going to receive 
feedback about 3 attempts from the previous block of 
6 trials. KR was presented to them for a few seconds. 
All participants returned after 48 hours and completed 
a 10-trial retention test; no KR was provided during the 
testing session.

Doing preliminary studies and examining their 
results, the time of each trial was taken to be 15 sec-
onds with the interval of 10 seconds. Moreover, a two-
minute break between each trial and each block was 
examined as the criterion. 

Statistical analysis
According to the normal distribution of the data, a 2 
group (feedback after good and poor trials) × 11 time 
(block order) mixed ANOVA with repeated measures 
on the last factor in the acquisition phase and the inde-
pendent t-test in the retention test with the significance 
level of p < .05 were used. Effect size was reported as η2 
(small = .01, average = .06, and large = .14) for Mixed 
ANOVA and Cohen’s d (small = 0.2, average = 0.5, 
and large = 0.8) for independent t-test (Cohen, 1988). 
SPSS was used for analysis of data (Version 16; SPSS, 
Chicago, IL, USA). 

Figure 1. Number of errors (mean ± SD) in the task of 
line tracking for each of the experimental conditions.
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poor trials had more beneficial on motor learning of 
the continuous motor task. However, for total time, no 
significant difference was found in retention test.

Discussion

The useful effects of feedback after good and poor 
trials on the learning of single tasks have been inves-
tigated in diverse studies; but, the effect of this kind 
of feedback on the continuous motor tasks has not 
been explored thus far. Therefore, the aim of the pres-
ent study was to determine the effect of feedback after 
good and poor trials on the learning of a continuous 
motor task. The results of the present study showed 
that both groups had a significant improvement, how-
ever, the group with feedback after good trials rather 
than poor trials had better performance and motor 
learning on retention test. These results are in line with 
the previous findings (e.g., Badami et al., 2011; Chivia-
cowsky & Wulf, 2002, 2005, 2007; Saemi et al., 2011). 
Taking into consideration the better performance 
of the group with feedback after good trials than the 
group with feedback after poor trials, one may deduce 
that feedback after good trials brings about a situation 
for encouraging the learners to repeat the good trials; 
hence, the emergence of a stable pattern. On the other 
hand, feedback after poor trials ends in the abortive 
variability of the response which is intended to correct 
the small errors. Consequently, this variability impedes 
the formation of a stable performance pattern. Accord-
ing to the evidence, repetition of a good performance 
pattern is easier than changing a performance pattern 
for correcting error. In addition, it leads to implicit 
learning (Chiviacowsky & Wulf, 2007). 

Furthermore, the findings the present study indi-
cated that most of the participants tend to receive 
feedback after their good trials rather than their weak 
trials. These findings resonate with those of Chivia-
cowsky and Wulf (2005) and Badami et al. (2012). 
Feedback after good trials makes the subjects more 
enthusiastic to continue their performance. Accord-
ing to the results of comparing the group of good trial 
with the group of poor trial in the acquisition phase, 
the group of good trial was better than the group of 
poor trial in terms of hand-eye coordination. Since 
receiving feedback after good trials encourages the sub-
jects to repeat more accurate performances, it seems 
that this issue reduces the variability of the response 
and brings about sort of scheme and the stability of 
perceptual trace. Consequently, this leads to the quick 
identification of the existing relationships among the 
components of the feedback (Guadagnoli & Kohl, 
2001). However, the noteworthy point in the current 
study and the studies done about the motivational feed-
back such as self-controlled feedback (Chiviacowsky & 
Wulf, 2005; Chiviacowsky, Wulf, de Medeiros, Kaefer, 
& Tani, 2008; Chiviacowsky, Wulf, Machado, & Ryd-
berg, 2012) and good and poor trials (Badami et al., 
2012; Saemi et al., 2011) contained the lasting effect 
of this kind of feedback in the retention tests of doing 
tasks. The findings showed that those who received 
feedback after their good trials in the retention tests 
scored better than those who received feedback after 
their poor trials. These results confirmed the find-
ings of Saemi et al. (2011), Badami et al. (2011), and 
Chiviacowsky et al. (2009). It seems that providing 
feedback after good trials instead of poor trials facili-
tates the learning of continuous tasks. This result is in 
line with the findings of Chiviacowsky and Wulf (2002, 

Figure 3. Total time (mean ± SD) in the task of line 
tracking for each of the experimental conditions. 

Figure 2. Duration of errors (mean ± SD) in the task 
of line tracking for each of the experimental conditions.
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2007) and Chiviacowsky et al. (2009). According to 
the results of the research of Wulf, Chiviacowsky, and 
Lewthwaite (2012), a feedback which reduced tension 
in performance led to enhancement of learning. They 
related the enhancement of learning to using more of 
the process of self-control. Therefore, it is probable 
that feedback after good trials may need lesser atten-
tion in performance and the subject can use more of 
the process of self-control. But, when the feedback is 
provided for poor trials, it is probable that the subject 
may intentionally interfere in the process of self-control 
for the sake of correcting the errors and, by extension, 
his/her performance and learning scale down. Further-
more, based on the results of the present research in 
the retention test, the group of good trials had more 
hand-eye coordination and spatial timing. Probably, 
another factor influential in the superiority of the 
group with good trials over the group with poor trials 
is the subjects’ tendency to receive feedback after their 
good trials (Badami et al., 2011; Chiviacowsky & Wulf, 
2005). The superiority of the group with feedback after 
good trials over the group with feedback after poor 
trials may originate from the motivational effect of 
feedback (Badami et al., 2012; Chiviacowsky & Wulf, 
2007) and the probable escalation of self-confidence 
in the group with the feedback after the good trials 
which left its effect in the retention test upon removal. 
Successful experience increase self-confidence and 
the beliefs which form in the subject on account of 
the kind of feedback anticipate the function (Fitzsim-
mons, Landers, Thomas, & van der Mars, 1991). In 
addition, the learners of the group with feedback after 
good trial do not demand feedback randomly; rather, 
they have a specific strategy (Chiviacowsky & Wulf, 
2002). Thinking that they were approaching their goal, 
they demanded feedback which led to the escalation 
of the participants’ sensitivity to how they function 
(Chiviacowsky & Wulf, 2002). Those participants who 
received feedback positively and randomly witnessed 
some parts of their brain to be more active (Nieuwen-
huis et al., 2005). 

In the studies which dealt with the effect of feed-
back after good trials on learning, it became clear that 
feedback after good trials encourages the learners to 
achieve their goals and increases their hope for the 
following performances. The results of the research 
of Saemi et al. (2011) showed that the motivational 
consequences of feedback can have direct and positive 
effect on the children’s skill learning and intrinsic moti-
vation. Probably one of the reasons of the superiority 
of feedback after a good trial over feedback after a poor 
trial concerns the subjects’ own tendency and demand. 
Moreover, the average time of doing the good trial was 
compared with that of the poor trial in the acquisition 

phase. The average time of doing the good trial (13.42 
s) in the acquisition phase was higher than doing the 
poor trial (12.73 s) which shows that accuracy was 
more in the group of good trial. To justify these results, 
one can refer to the speed-accuracy trade-off of Fitts 
and Posner (1967), in which the escalation of accuracy 
leads to the reduction of number of errors. To put it dif-
ferently, the more one strives for accuracy in doing the 
task, the more time is needed. On the other index, i.e., 
number of errors, we can observe the speed-accuracy 
trade-off of Fitts and Posner (1967), so that when the 
total time for doing the task decreased, proportionally 
the number of errors increased. Thus, it seems that 
feedback after good trials has a positive effect on accu-
racy in continuous motor tasks and paves the ground 
for the escalation of the subjects’ motivation to repeat 
their successful experiences.

Conclusions

The findings of the present study indicated the motiva-
tional role of feedback even in learning of continuous 
motor tasks. The present findings have implications 
for coaches and practitioners, because of they tend to 
give feedback when their learners need it most to avoid 
errors, and to guide produced evidence of the motiva-
tional efficacy of feedback after good trials in contrast 
to poor trials. 
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