
augmented feedback during practice may lead the 
learner to develop a detrimental dependency on this 
type of feedback. This may result in better perfor-
mance during practice but weak performance at trans-
fer is an indication of poor motor learning (Salmoni, 
Schmidt, & Walter, 1984). Recent studies in this 
context have formulated a particular attitude toward 
motivational role of augmented feedback for motor 
learning (Wulf & Shea, 2004). These findings suggest 
that motivational role of feedback can have a direct 
effect on motor learning (Badami, VaezMousavi, 
Wulf, & Namazizadeh, 2011, 2012; Chiviacowsky & 
Wulf, 2007; Chiviacowsky, Wulf, Wally, & Borges, 
2009; Saemi, Porter, Ghotbi-Varzaneh, Zarghami, & 
Maleki, 2012; Saemi, Wulf, Varzaneh, & Zarghami, 
2011). Researchers have focused their efforts on 
understanding the role of learner autonomy in motor 
skill acquisition (Sanli, Patterson, Bray, & Lee, 2013). 
Considering recent studies, self-control feedback is 

Introduction

The importance of feedback as an educational tool is 
undeniable; however, issues such as accuracy, type, 
and frequency of feedback are not favorable in ath-
letic and educational environments (Janelle, Kim, 
& Singer, 1995). Most of the experimental research 
have studied the informational function of feedback 
that provides data about the performance of athletes. 
According to guidance hypothesis, low frequency of 
feedback as well as feedback to non-successful trials 
and significant errors, at the time of leading to correct 
motion, are more effective than feedback to success-
ful trials and minor errors. This hypothesis asserts 
that exposing a learner to a great deal of external, 
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one of the most interesting research areas in motor 
skill learning. It  should be noted that self-controlled 
feedback has been used in relation to augmented 
feedback (Chiviacowsky, de Medeiros, Kaefer, Wally, 
& Wulf, 2008; Chiviacowsky & Wulf, 2002, 2007; 
Grand et al., 2015; Janelle, Barba Frehlich, Tennant, 
& Gauraugh,1997; Janelle et al., 1995; Patterson & 
Carter, 2010), videotape (Aiken, Fairbrother, & Post, 
2012; Hartman, 2005; Patterson & Carter, 2010), 
body guiding (Wulf, Clauss, Shea, & Whitacre, 2001), 
practice amount (Post, Fairbrother, & Barros, 2011), 
task planning (Keetch & Lee, 2007), and sport tools 
choice and task difficulty (Andrieux, Danna, & Thon, 
2012). In all these studies, self-control during reten-
tion or transfer test promoted performance in com-
parison with controlled conditions (yoked condition). 
For example, Chiviacowsky et al. (2008) examined the 
effect of self-controlled feedback on motor learning in 
children. The results confirmed the notion that self-
controlled feedback enhances children’s motor learn-
ing in comparison with that of the yoked group. 

Janelle et al. (1997), Hartman (2005), and Wulf 
(2007) concluded that if they allow participants to 
make decision in regard to the time of receiving feed-
back in practice conditions, learning will be improved. 
According to the literature, self-controlled feedback 
gives learners the opportunity to decide by themselves 
about when to receive feedback. Accordingly, their 
motor learning and performance can be enhanced 
(Chiviacowsky & Wulf, 2002, 2005). The research of 
Patterson and Carter (2010) explored the relationship 
of task learning to multiple scheduling purposes. Aiken 
et al. (2012) dealt with the relation of video feedback to 
performance knowledge. Chiviacowsky, Wulf, Mach-
ado, and Rydberg (2012) analyzed the relation of learn-
ing of affected people to Down syndrome. Fairbrother, 
Laughlin, and Nguyen (2012) examined the relation of 
low and highly active people and the effective general-
izability of self-control feedback conditions in learning 
process improvement. Hemayattalab (2014) investi-
gated the effects of self-control and instructor-control 
feedback on motor learning in individuals with cerebral 
palsy. They demonstrated that self-control feedback 
is more effective than instructor-control feedback in 
motor task learning among individuals with cerebral 
palsy as it is among the average population. 

Research results of Alikhani, Gharaat, Naghdi, 
Eidi, and Alikhani (2013) showed that feedback in self-
control conditions especially feedback that is received 
after trial performance from instructor-control leads to 
better learning in difficult motor tasks. Task difficulty 
is one of the pivotal components of a learner’s needs 
during practice sessions. The task difficulty should 
be adjusted according to the practitioners’ skill level, 

because it should reach an optimum with regard to 
“challenge point” (Guadagnoli & Lee, 2004) in order 
to enhance skill acquisition and skill learning; a task 
difficulty which is lower or higher than optimum, will 
deteriorate the learning condition (Andrieux et al., 
2012). Moreover, Carter and Patterson (2012) have 
referred to the effectiveness of self-control feedback 
on motor learning among youth rather than adults 
by drawing from strategic approach and error recog-
nition. Research has shown that providing practice 
conditions with positive feelings at the time of perfor-
mance results in enhanced self-confidence (Badami 
et al., 2012), and self-efficacy (Koka & Hein, 2003; 
Mouratidis, Vansteenkiste, Lens, & Sideridis, 2008). 

Chiviacowsky and Wulf (2002) studied the effects 
of self-controlled feedback on the motivational fac-
tors for the first time. They claimed that one of the 
advantages of self-controlled condition is its effect on 
increasing motivation. These results were obtained 
again in studies done on the effects of feedback after 
good trials versus poor trials (Badami et al., 2011; 
Chiviacowsky et al., 2009; Saemi et al., 2011). In 
addition, feedback following good trials increased 
intrinsic motivation, perceived competence and enjoy-
ment/interest (Amorose & Horn, 2000; Badami et 
al., 2011). Regarding the importance of feedback in 
taekwondo, Lim et al. (2015) concluded that the pat-
tern of self-controlled feedback can be adopted as a 
training strategy during the sessions of prolonged and 
difficult serial skills such as Taekwondo. Moreover, 
the results revealed that self-controlled feedback is 
associated with functions such as boosting deep, com-
plex cognitive processing. The effect of self-controlled 
feedback on intrinsic motivation in the domains of 
motor leaning is very important, because intrinsic 
motivation is a catalyst for facilitating motor skill 
learning and performance. Regarding the ap chagi, the 
technique is a very linear kick. The practitioner raises 
the knee to the waist, pulls the toes back and quickly 
extends the foot towards the target. It is also known as 
the snap kick. The front kick is one of the first kicks 
learned in taekwondo and it is so much easier to learn 
than other techniques. As a consequence, considering 
the importance of self-control feedback on the one 
hand and inadequate research about field techniques 
in taekwondo on the other hand, the purpose of the 
present study is to compare the effect of self-control 
and instructor-control feedback (knowledge of per-
formance) on learning of the ap chagi technique 
and intrinsic motivation among novice adolescent 
taekwondo athletes. The findings of this study can be 
helpful for coaches in case they tend to use feedback, 
especially its motivational role. 
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reliability was measured with test-retest correlation 
coefficients (.92).

The Intrinsic Motivation Inventory (IMI; McAuley, 
Duncan, & Tammen, 1989) was administered to evalu-
ate participants’ subjective experience associated with 
the target task. The IMI is a multidimensional measure-
ment device that has been conducted in wide range of 
studies related on intrinsic motivation (e.g., Badami et 
al., 2011; Grand et al., 2015; Saemi et al., 2011). The 
instrument evaluates participants’ interest/enjoyment, 
perceived competence, effort/importance, value useful-
ness, felt pressure and tension, and perceived choice 
with performing a given task, hence rendered six sub-
scale scores. 

A nine-item questionnaire comprising of the inter-
est/enjoyment, perceived competence, and effort/
importance subscales of the IMI was modified for 
use in the current study. Three items from each of the 
subscales revealed a student’s general level of interest/
enjoyment, perceived competence, and effort/impor-
tance. Particularly, we used the items described below.

Interest/enjoyment: 1. Ap chagi was fun to do. 
2.  While I was doing ap chagi, I was thinking about 
how much I enjoyed it. 3. I thought ap chagi was a bor-
ing task (reverse order – R).

Perceived competence: 4. After ap chagi for a while, 
I felt competent. 5. I am satisfied with my ap chagi 
performance. 6. Ap chagi was a task that I couldn’t do 
very well (R).

Effort/importance: 7. I didn’t try very hard to do well 
at ap chagi (R). 8. It was important to me to do well 
at ap chagi technique. 9. I tried very hard while doing 
ap chagi.

Response on the 7-point Likert-type scale ranged 
from 1 = strongly disagree to 7 = strongly agree. Nega-
tively worded items were rescaled before data analysis. 
Internal consistency of each subscale was calculated 
using Cronbach’s α statistics. They were superior: 
interest/enjoyment (.90), perceived competence (.82), 
and effort/importance (.85). The three subscales were 
summed to produce a composite measure of intrinsic 
motivation (Badami et al., 2011). 

The IMI has been translated into Persian and it is 
well adapted for use with children (Badami et al., 2011; 
Grand et al., 2015; Saemi et al., 2011).

Statistical analysis 
Shapiro-Wilk test showed normal data distribution, thus 
analysis of variance (ANOVA) for repeated measures 
(group: self-control, yoked, instructor control; time: 
11 measurements) was used. A one-way ANOVA was 
also used to compare retention test performances and 
intrinsic motivation scores with the significance level 
of p < .05. Effect size was reported as η2 (small = .01, 

Methods

Participants
Thirty male participants having no prior taekwondo 
experience, ranging in age from 10 to 15 (12.43 ± 2.08) 
years, were chosen from Rahiyan taekwondo club in 
Tehran. They participated in the present study volun-
tarily. Informed consent was obtained from the parents, 
and assent was obtained from the children. This study 
was approved by the local institutional review board.

Procedures
Prior to data collection, the participants were thor-
oughly informed about the task and feedback pro-
cedures. All participants were selected purposefully 
and homogeneously based on pre-test scores. Then, 
they were assigned homogeneously to one of the three 
experimental feedbacks group self-controlled feedback 
group (n = 10), the instructor-controlled feedback 
group (n = 10), and the yoked group (n = 10). The 
self-control feedback group was told that they would be 
allowed to access feedback of their performance about 
5 out of 10 trails during acquisition. The instructor-
control feedback group received feedback in 5 out of 
10 trials whenever that instructor wanted. Lastly, in 
the yoked group, each participant was given feedback 
in accordance with a schedule that was developed by 
his or her counterpart in the self-controlled group. The 
acquisition phase included one hundred trials of ap 
chagi (10 blocks of 10 trials) with a feedback 5 out of 
10 in four days. There are 10 seconds and 3 minutes 
intervals between each trial and each practice block 
respectively. The practice phase was done over 4 days 
(6 blocks over 2 days and 4 blocks over 2 days) and at 
the end of acquisition phase, the following actions and 
tests were conducted: the acquisition test, completion 
of intrinsic motivation questionnaire, retention test (48 
hours later). The retention test included ten trials with-
out feedback. They were also notified that they would 
not receive feedback during retention testing.

The task included the ap chagi technique that con-
tained five sub-scales of feet movements, hands state, 
appropriate speed and power, balance, and the last 
shock. The given sub-scales were derived from the eval-
uation form (basic movements) of World Taekwondo 
Federation for rating the trials. All of the trials were 
rated by an international taekwondo referee after each 
trial. In order to determine their performance level, 
each one was assigned from one to five points based 
on five-point scale. On the whole, each participant got 
score between 5 and 25 points.

 For reliability testing, participants performing 
the ap chagi task test twice at one week apart. Test 
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average = .06, and large = .14) for mixed ANOVA and 
partial eta squared (ηp

2) for one-way ANOVA. For mea-
suring reliability (test-retest) of scores given by the rater 
(international referee), the Pearson correlation coeffi-
cient has been used. SPSS was used for data analysis 
(Version 16; SPSS, Chicago, IL, USA). 

Results

The results obtained from all three groups (self-con-
trolled, yoked and instructor-controlled; 10 blocks; see 
Figure 1) using ANOVA with repeated measures on 
the second factor indicated that the main effect of the 
block is considered to be significant (F(2, 27) = 22.94, 
p = .004, η2 = .45); but, the interaction effect of group 
× block (F(2, 27) = 2.12, p = .87) and the main effect 
of the given group were not significant (F(2, 27) = 0.96, 
p = .39). Consequently, there was no significant dif-
ference among the three groups in the acquisition 
phase. Whereas, there was a significant difference in 

the retention test (F(2, 27) = 5.93, p = .007, η2 = .30). 
The Bonferroni post hoc test showed better perfor-
mance for the self-control group in comparison to the 
other groups in the retention test (p < .05). 

Additionally, the results of the one-way ANOVA 
demonstrated that there is significant difference 
among the three groups in the following subscales 
of intrinsic motivation (see Table 1): interest/enjoy 
(F(2, 27) = 3.71, p = .003, η

p
2 = .21), perceived 

competence (F(2, 27) = 10.69, p = .004, η
p
2 = .44), 

and effort/importance (F(2, 27) = 5.52, p = .044, 
η

p
2  = .29). Moreover, a similar result was found for the 

total score of intrinsic motivation (F(2, 27) = 9.29, 
p = .004, η

p
2  = .40). The results of Tukey post hoc test 

showed the superiority of participants’ self-control in 
subscales interest/enjoy and effort/importance over 
the group of instructor-control (p < .05). Moreover, 
the given superiority was likely in subscale perceived 
competence and total score of intrinsic motivation 
(p < .05) in comparison to the yoked and instructor-
controlled feedback group in statistical terms.
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Figure 1. The means of ap chagi performance among the three groups in acquisition phase and retention test.

Table 1  
The average of intrinsic motivation among the three groups

Subscale

Self-control Yoked Instructor-control

Mean SD Mean SD Mean SD

Interest/enjoy 17.1 3.6 14.2 3.2 13.6 2.3

Perceived competence 18.0 2.0 12.9 3.2 13.3 2.8

Effort/importance 16.7 4.0 13.6 3.5 11.6 2.7

Total score 51.8 7.7 40.7 7.9 38.5 6.3
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Discussion

Although recent studies have shown that self-con-
trolled feedback leaves positive effects on motor skill 
learning (Chiviacowsky & Wulf, 2002, 2005), intended 
effects on particular motor skill learning such as the ap 
chagi technique among novice adolescent taekwondo 
athletes have not been explored so far. Therefore, 
the purpose of the present study was to compare the 
effect of self-control and instructor-control feedback 
(knowledge of performance) on learning of the ap 
chagi technique and intrinsic motivation among nov-
ice adolescent taekwondo athletes. The findings of 
the acquisition phase indicated that regardless of the 
progress during the aforementioned phase, there was 
no significant difference among the three given groups. 
These findings were in line with the studies of Chivia-
cowsky and Wulf (2002, 2005), Chiviacowsky et al. 
(2008, 2012), but they are in contrast with the results 
of Aiken et al. (2012), Fairbrother et al. (2012), Carter 
and Patterson (2012), Alikhani et al. (2013), and Lim 
et al. (2015). Friedrich and Mandl (1997) claimed that 
based on the cognitive view, the self-controlled condi-
tion put more pressure on the subjects. They should 
make decisions about their learning in accordance with 
their abilities and knowledge about how and when to 
request feedback. The learner should make different 
decisions and control the spectrum of freedom. This 
factor exerts more pressure on the learner. On the 
other hand, opposite approach of motivational and 
cognitive processes during acquisition phase lead to a 
similar performance in the self-control group as well as 
the instructor-controlled and yoked groups. However, 
in the retention and transfer test, all the groups are 
in the same situation. In other words, the self-control 
group is not affected by cognitive load and it can pres-
ent the positive effects of self-control. 

Regarding the effects of feedback types in ap chagi 
technique learning, the findings of this study confirm 
the previous research, such as Chiviacowsky and Wulf 
(2002, 2005), Chiviacowsky et al. (2008, 2012), Patter-
son and Carter (2010), Carter and Patterson (2012), 
Aiken et al. (2012), and Hemayattalab (2014). Except 
for the acquisition phase, the results showed that those 
subjects who receive self-control feedback in the reten-
tion test have a better performance in comparison to the 
other groups (yoked and instructor-control feedback). 
The results of previous research done in the field of 
self-control feedback supported this point as a facilitat-
ing factor at the time of motor skill learning (Alikhani 
et al., 2013; Carter & Patterson 2012; Chiviacowsky & 
Wulf, 2002, 2005; Fairbrother et al., 2012; Lim et al., 
2015; Patterson & Carter 2010). In addition, Lim et 
al. (2015) argue that the self-controlled feedback group 

had significantly superior performance compared to 
the yoked-feedback group in terms of acquisition and 
retention on the learning a serial motor skill. 

According to Zimmerman (2000) the effects of self-
control conditions on learning improvement are related 
to participants’ self-supervision and self-guidance and, 
by extension, to clarification and performance stabil-
ity. Whereas, based on McNevin, Wulf, and Carlson 
(2000), the main reason for the success of people in 
this condition was related to participants’ motivational 
enhancement. Chiviacowsky and Wulf (2005) con-
cluded that motivational effect is not the only reason 
for advantageous self-control feedback. They contended 
that the relation of this feedback type and its relation-
ship with the participants’ deficiencies can be regarded 
as another reason. To Hartman (2005), the immediate 
recognition and correction that take place in self-control 
conditions are among the advantages of learning in self-
control conditions. It seems that practice conditions 
accompanied with self-control feedback compromise 
more with participants’ needs. By way of explanation, 
consider the learner who requests feedback and feels 
mistrust about his performance on the one hand and 
the desired state in which feedback is provided to prove 
that the movement has been done correctly. 

In research that dealt with the positive effects of 
feedback on learning, it is recognized that positive 
feedback encourages learners to achieve the intended 
purpose. In addition, it increases their hope for future 
performances (West, Bagwell, & Dark-Freudeman, 
2005). Studying the effect of motivational feedback 
in self-control conditions was commenced by Chivia-
cowsky and Wulf (2002). They showed that motiva-
tional factors are responsible for self-control conditions 
and the resultant advantages. Regarding the effect of 
feedback on positive and successful trials, the same 
results were obtained in the research of Chiviacowsky 
and Wulf (2007), Saemi et al. (2011), and Badami et 
al. (2011). In a similar vein, the present study aimed as 
well to investigate the effect of self-control feedback on 
the intrinsic motivation of participants. To this end, the 
motivation of all three groups was compared with one 
another using a questionnaire. The result showed that 
the self-control group was significantly better than the 
other two groups in all variables especially perception 
competence. Chiviacowsky and Wulf (2002), Patter-
son and Carter (2010), and Aiken et al. (2012) referred 
to participants’ preference in receiving feedback to 
successful trials. Moreover, positive motivational feed-
back, perception competence, and intrinsic motivation 
(Ávila, Chiviacowsky, Wulf, & Lewthwaite, 2012; 
Badami et al., 2011; Saemi et al., 2011) increased sub-
jects’ self-confidence and self-efficacy (Badami et al., 
2011; Saemi et al., 2012). According to Koka and Hein 
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(2003), the positive feedback has additional effect on 
perception competence, effort, and pleasure. 

The similarity of this study with that of Vallerand 
and Reid (1984) and Amorose and Weiss (1998) 
emphasizes the continuation of the approach of the 
present study in an extensive range. By the same token, 
the research findings of Wulf, Chiviacowsky, and 
Lewthwaite (2012) showed that the increase of abilities 
in participants’ attitude can have a positive and imme-
diate effect on learning and motor performance among 
old adults. After all, the individual’s perception of 
self-efficacy and self-evaluative progress leads to their 
performance improvement and promotion of learning. 
Therefore, each person’s perception of his/her self-
efficacy affects not only thinking and acting patterns 
but also motivation and beliefs toward his/her ability 
and the expected results from his/her actions. Taking 
into account the limitations of present study, it is rec-
ommended to keep in mind factors such as individual, 
environment, mastery level, and sport type (individual 
and group sports) in motor skills learning in subse-
quent research. The results of the present study may 
have educational implications for educational environ-
ments such as physical education classes, motor skills 
and rehabilitation education centres.

Conclusion 

Regarding the research findings, we conclude that using 
the self-control method in motor skills can be effective 
in task learning among adolescent athletes and it can 
increase intrinsic motivation among children.
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