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Abstract

The purpose of this study is to examine how different feedback conditions affect learning skills. Two-task dribbling,
continuous skill, and lay-up discrete skill of basketball were selected, and participants were randomly grouped
and assigned to verbal, visual + verbal, and visual feedback groups. Two experts evaluated the performances
of the participants. First, a pre-test was applied to form the groups, then a day later subjects performed both
task 15 times (5 trials, 3 sets) and received feedback after every 5 trials for three consecutive days; 72 hours
later, a retention test was applied to test learning. A 3 x 2 (Group x Condition) ANOVA was used to calculate
the differences between the groups in the pre-test and post-test conditions. The results indicated no significant
difference between the groups for the two skills in the pre-test, but the post-test results indicated significant
difference among the verbal to visual + verbal group, visual to visual + verbal group and verbal and visual group.
The total difference scores of the groups were also significant; the visual + verbal condition indicated the greatest
improvement, whereas the visual condition indicated the least improvement in skills. The study indicated that the
verbal feedback for novice group caused betterimprovement and retention of the dribbling and lay-up basketball

skills compared to the visual feedback group.
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Introduction

Coaches, physical education teachers, trainers, and ath-
letes are seeking methods to facilitate skills learning and per-
formance development. Motor learning specialists are also
interested in the same topic with the mechanisms that affect
performance and learning. Feedback is regarded as an essen-
tial part of this teaching process (Rink, 2002). Feedback from
an external source that influences performance is called “aug-
mented feedback’, which has motivational and informational
functions (Coker et al., 2006; Smith, 2006). The motor learn-
ing field has been interested in the informational function of
feedback, which indicates the role of providing knowledge
about the student’s performance concerning the task target. In
this context, researchers have indicated methodological sub-
jects, for example, the frequency, timing and accuracy of feed-
back (Salmoni, Schmidt, & Walter, 1984; Williams, & Hodges,

2004; Schmidt & Lee, 2005). The way in which the feedback
was used depends on the nature of the task and learner for
reducing the feedback dependency. To explain the depen-
dency-producing role of feedback, researchers presented the
guidance hypothesis, which states that feedback is a mean to
guide performers” actions with a both positive and negative
“side effects” (Salmoni et al., 1984; Schmidt, 1991; Schmidt
& Wrisberg, 2000). Learners can correct errors and develop
consequent trials performance by using knowledge about the
results of a movement. Using frequent augmented feedback is
also because of over-reliance on the guiding properties of the
feedback; it thus plays a critical role between trial informa-
tion processing involving coding storage and retrieval oper-
ations that is important for learning dimension (Bjork, 1988;
Schmidt & Lee, 1999; Schmidt & Wrisberg 2000).

According to Bandura (1997), motor skills are also learned

SPORTS .
q.'-,*“ “q, Correspondence:

'O,

Y. Akinci

*CR,
NOC
)
&
oy W

E-mail: yasakinci@hotmail.com

N

Sport Mont 18 (2020) 1: 63-68

Middle East Technical University, Faculty of Education, Physical Education and Sports Department, 06800 Ankara, Turkey,

63



DIFFERENT FEEDBACK CONDITIONS ON SKILL LEARNING | Y. AKINCI & S. KIRAZCI

through observation. Bandura suggests that when a learner
views a performer, s/he will keep essential knowledge about
skill than it is used as a cognitive illustration, for trying to rep-
licate the skill. Learning through observation was the concern
of feedback studies, which were videotape and computer anal-
ysis, and were frequently used as a source of information both
in education and sport setting. Videotape feedback (VTFB),
contains high-intensity information, provides the clarity and
time needed for useful instructions in the realization of the
successful movement learning process (Hubwieser, 2007;
Niegemann et al., 2013). With this, VTEB allows for the expla-
nation of movements or partial elements that may be difficult
to identify at first (Schon & Ebner, 2013). It is supposed that
viewing learners’ motion with VIFB stimulated corrections
and consequently improves performance. In the cognitive per-
spective, a person crosschecks on the video display to a crite-
rion, detect errors and build corrections on the following per-
formances. In general, researchers (Miller, & Gabbard, 1988;
Haguenauer et al., 2005; Jennings, Reaburn, & Rynne, 2013)
suggest that using video as a form of performance feedback
can be a beneficial tool to improve motor skill learning and
performance (Razali, Suwarganda, & Zawaki 2012; Barzouka,
Sotiropoulos, &  Kioumourtzoglou, 2015; Giannousi,
Mountaki, & Kioumourtzoglou, 2017). However, research
regarding VTFB is inconsistent (Tzetzis et al., 1999; Ram &
McCullagh, 2003; Clark & Ste-Marie, 2007), and the impact of
this seems to be related to the characteristics of the learners,
with increased benefits from those more skilled in the task, or
more practice with VIFB. In brief, learners gain information
about the performance or experience seeing VTFB; they are
adjusted at selecting information, error detection, and correc-
tion, and using this information (Darden, 1999).

The level of performer, type of skill or movement, instruc-
tor-provided feedback, and frequency of viewing and other
variables should be considered when using VTFB to increase
motor skill learning.

Therefore, the purpose of this study was to examine the
effect of investigate the differences in the learning of two fun-
damental skills of basketball (dribbling and lay-up skills) with
verbal, visual + verbal, and visual feedback and verbal feedback
condition, visual + verbal, feedback condition and visual feed-
back condition processing from the pre to post-test phases.

Accordingly, it was hypothesized that there was significant
difference both in the scores of the three feedback conditions
in the post-test results indicating learning effect and in the to-
tal difference scores of the feedback groups indicating an im-
provement from pre to post-test.

Methods
Subjects

Twenty-four male and twenty-one female third-grade pri-
mary school students with no prior experience in basketball
were selected as subjects of the study. The average age of the
students was M=9.2+0.2, were randomly assigned to three
feedback groups which are visual feedback, verbal feedback,
visual + verbal feedback group.

Permission to conduct the study was received both from
Middle East Technical University Ethics Committee. The re-
searcher highlighted that it was not compulsory to take part
and that all information gathered would be treated as confi-
dential. Participants were given an informed consent form to
be signed by their parents.

64

Apparatus and Task

The experts used a basketball dribbling and lay-up skill
evaluation checklist that had an “A” class basketball-coaching
certificate. The goal of the dribbling skill was to dribble the
ball around cones 10 metres apart with the dominant hand us-
ing the correct technique. The goal of the lay-up task was to
perform the correct lay-up technique from 7 metres from the
right or left side of the court according to preference.

Before the subjects had started to perform the task, the in-
structor demonstrated the correct technique and explained the
essential parts of the skills. Experts evaluated the participants
while they were performing the skills and subjects received
feedbacks according to the expert’s evaluation. The instructor
verbally gave the performer the most important four-feedback
title from the skill evaluation checklist.

The reliability and validity of the checklist were done by
Camur (2001). The study was done in a FIBA dimensions bas-
ketball court and rim heights. Participants performed both
tasks with No: 5-size basketball ball.

A digital camera connected to a 55-cm screen TV was
used to recorded and watched visual and visual + verbal feed-
back group subject’s performance. Both two experts and cam-
eraman had the full vision of participants’ performance during
the whole experiment.

Procedure and Design

In this study, three groups receiving verbal, visual + verbal,
and visual knowledge of performance feedback practised the
lay-up and dribbling skill of basketball. The study was con-
ducted on eight days for all three-feedback groups. The sche-
matic design of the study was given in Table 1.

On the first day, participants performed two tasks with five
trials as pre-test and experts evaluated them with three scores
for tasks and sub tittles of tasks. Subjects were assigned to the
feedback groups randomly. On the second day, participants
were on a 24-hour rest interval. On the third, fourth, and fifth
days, the subjects performed the training (acquisition).

In the acquisition phase, subjects were first separated into
three groups, with five participants for every feedback group.
The first five subjects performed the task five times then re-
ceived feedback. While the first five subjects were receiving the
feedback, the second five started to the task. When the first five
finished to receiving feedback, waited for a little for second five
students to finish the task and went to receive feedback. This
process applied during the three-acquisition day.

After 72 hours, a retention test was applied on the eight-
day. Subjects completed a total of 15 trials for retention post-
test. During the retention test, no subjects received any feed-
back.

Statistical Design

To test the hypothesis and to calculate the group differ-
ences in pre-test and post-test, data were analysed with a 3 x
2 (Group x Condition) analysis of variance (ANOVA). A sig-
nificance level of p<.05 was set for all statistical tests. Tukey’s
honestly significant difference (HSD) procedure was adopted
for all follow-up comparisons when appropriate.

Reliability of experts

Before the data collection of study, Covariance matrix and
correlation matrix was used for the reliability of the experts
over 15 subjects independently. The estimated reliability of

Sport Mont 18 (2020) 1



DIFFERENT FEEDBACK CONDITIONS ON SKILL LEARNING | Y. AKINCI & S. KIRAZCI

Table 1. Overall Study Design

Time Day 1 Day 2 Day 3 Day 4 Day5 Day6 Day7 Day 8
Groups Pre-test 24h Rest Acquisition Phase 72h Retention  Post-test
Verbal 5dribbling No 15 Lay-up & dribbling No Relevant 5
Feedback 5 Lay-up trial  Relevant 5Trial x 3 set x 3 day Activity dribbling
Visual Feedback Activity 3 Ltari)glup

Visual+Verbal
Feedback

Legend: N=15 for the three groups

the scale was 0.79, and the unbiased estimate of reliability was
0.78. Both the R-values are higher than 0.70, so these results
indicate that the experts were highly reliable between and
within.

Results
Preliminary analyses

The mean and standard deviation of three feedback groups
on dribbling and lay-up skill of students are shown in Table
2. The pre-test analysis aimed to compare the baseline scores
for each feedback group before training intervention. Thus,
one-way ANOVA was used to analyse to test the difference in
visual, verbal, and visual +verbal feedback condition on the
pre-test values. The results revealed that there were no statisti-
cally significant differences between the three feedback groups
in the pre-test in dribbling performance scores F(2.42)=0.357

p<0.05, nor in the lay-up performance scores F(2.42) = 0.195
p<0.05.

Main analyses

The ANOVA results for the dribbling post-test revealed
a significant main effect for three feedback conditions,
F(2.42)=14.01 p<0.05, and for the lay-up F(2.42)=20.66
p<0.05. Tukey’s HSD follow up for the dribbling performance
revealed statistically significant differences among the scores of
verbal condition (M=690.66; SD=207.44) to both visual con-
ditions (M=559.33; SD=156.94), and visual + verbal condition
(M=875.06; SD=114.57). Tukey’s HSD follow up for the lay-
up performance revealed statistically significant differences
among the scores of verbal condition (M=851.66; SD=258.11)
to both visual conditions (M=710.01; SD=210.01), and visual
+ verbal condition (M=1231.01; SD=217.

Table 2. Descriptive Statistics for Feedback Groups for Dribbling and Lay-up Tasks

Dribbling Lay-up
Groups
Pre-test Post-test Pre-test Post-test

M 420.33 690.66 496.33 851.66
Verbal Feedback

SD 192.57 207.44 223.62 258.11

M 381.33 559.33 474.66 710.01
Visual Feedback

SD 156.49 156.94 208.49 210.01

M 410.33 875.06 547.33 1231.01
Visual + Verbal Feedback

SD 181.45 114.57 286.34 217.45

Legend: M - mean score; SD - standard deviation.

Figure 1 shows the dribbling mean scores of the three feedback conditions from pre-test to post-test.

1000
A
800
= =V erbal Feedback
&
- "
600 & — == Visual Feedback
e
L,,-'r" “+shes Visual + Verbal
400 Feedback
200 |
Pre Test Dnbbling Post Test Dribbling

Figure 1. Dribbling Mean Scores of the groups During Pre-test and Post-test

The ANOVA results for the total difference revealed
a statistically significant main effect for the conditions of
dribbling performance, F(2.42)=46.18 p<0.05 and lay-up
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performance, F(2.42)=100.47 p<0.05. Tukey’s HSD fol-
low up for dribbling performance revealed statistically
significant differences among the scores of verbal con-
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dition (M=270.33 SD=54.72) to both visual conditions
(M=178.00; SD=36.73), and visual + verbal condition
(M=464.73; SD=128.57). These results showed that visual +
verbal feedback condition has the largest improvement test

scores, but the visual condition has the least improvement
in dribbling skill.

The lay up mean scores of the three feedback conditions
from pre-test to post-test were shown in Figure 2.

1300
A
1100
== Verbal Feedback
200
1" =
- Visual Feedback
700 =
P coshes Visual + Verbal
500 A_- Feedback
300 T
Pre TestLay up Post Test Lay up

Figure 2. Lay-up Mean Scores of the groups During Pre-test and Post-test

Tukey’s HSD follow up for lay-up performance revealed
statistically significant differences among the scores of ver-
bal condition (M=355.33; SD=66.12) to both visual condi-
tions (M=235.33; SD=67.94), and visual + verbal condition
(M=683.66; SD=123.03). These results showed that the vi-

sual + verbal feedback condition has the most substantial
improvement in test scores, but the visual condition has the
least improvement in lay-up skill. Figure 3 shows the total
difference scores of the three feedback conditions as im-
provement scores.
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Figure 3. Dribbling and Lay-up Total Difference Scores of the Three Feedback Groups

Discussion

This study examined the effect of different feedback con-
ditions on the dribbling and lay-up skills in basketball. The
results of the study revealed that there was a significant differ-
ence in the post-test scores of verbal, visual + verbal, and vi-
sual feedback groups. This difference was caused by the verbal
feedback group and the visual + verbal feedback group over
the visual feedback group.

Baundry, Leroy, and Chollet (2006) examined the effect of
visual feedback to the learning double leg circle on the pom-
mel horse of gymnastic skills for 16 subjects at the age of 14.3
with a minimum of six years of experience. The subjects were
set in groups of eight, and they practised ten sequences of six
circles for four days. The results demonstrated that subjects
in the visual group who had the chance to watch their per-
formance exhibited considerable improvement. The results
indicate that visual feedback enhances the error detection ca-
pability of the learner and analysis of the specific parts of the
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intricate movement patterns.

Zetou, Tzetzis, Vernadakis, and Kioumourtzoglou (2002)
examined the effect of different feedback conditions on the per-
formance and learning of serving and setting skills of volleyball
for 116 elementary school children at the average age of 11.7.
Subjects were randomly assigned to an expert modelling vid-
eo feedback group and a self-modelling video feedback group.
After the eight-week intervention, subjects in both groups im-
proved their serving and setting skills but more in expert mod-
elling video feedback group on acquisition and retention.

In conclusion, VTFB was appropriate for the tasks that
serving and setting were simple, and the cognitive levels of the
learners permit understanding the specific aspects of the skills.
In the study Aiken, Fairbrother, and Post (2012), basketball set
shot technique was investigated. Twenty-eight female subjects
at the mean age of 26.4 were randomly assigned to a self-con-
trolled video feedback group and yoked video feedback group.
The results revealed that the self-controlled video feedback
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group had significantly higher results during the transfer and
acquisition phase. The amount and the type of feedback de-
pend mainly on the cognitive level of learner and the char-
acteristics of the skill. In this study, adults have a higher un-
derstanding, error detection, and error correction capability;
therefore, VTFB has been more effective in learning.

In contrast, VTFB is not always beneficial. Ineffective use
of VTFB for learning has been attributed to such variables as
the level of performer, type of skill or movement, the instruc-
tor provided feedback, and frequency of viewing. These and
the other variables should be considered when using VIFB to
improve the learning of motor skills. In the studies of Whiting
(1989) and Rusell (1993), VTFB was not as useful as the stud-
ies mentioned above.

Jennings et al. (2013) examined the effectiveness of vid-
eotape feedback on the cycling standing start performance of
novice track cyclists. Nineteen subjects at the average age of
13.6 were assigned to traditional verbal feedback intervention
group and video self-modelling feedback intervention group.
The results failed to show a significant difference or interaction
between the two groups on the performance. The evidence
indicates that VIFB depends on learning process especially
when the task was complex and learners were young or novice,
seeing one’s performance on video does not automatically ac-
complish the goals of feedback, it takes time and repetition for
visual feedback to promote valuable cognitive effort.

Rusell (1993) examined the effect of traditional and vid-
eotape feedback method on the learning of hockey skills to
the students at the age of 12. Subjects were separated into two
groups of 15 students each. The results of the study demon-
strated that there were significant differences between video-
tape and traditional feedback groups. The videotape feedback
group had higher scores than traditional groups.

Boyce, Markos, Jenkins, and Loftus (1996) determined
that teacher-provided verbal feedback was often the most ef-
fective for third graders, but for fifth graders VTFB was more
effective than teacher-provided verbal feedback or peer feed-
back. Hebert, Landin and Menickelli (1998) also suggest that
beginners and younger students might be more dependent on
feedback and less able to process and use VTFB.

The ability to detect critical elements of the movement is
vital for the proceeding “associative” stage of learning. VTFB
must be supported via verbal and written clues to keep atten-
tion to those cues for better performance and learning. In this
stage, learners may lose their motivation by focusing on the
entire movement or result of the movement. In this case, in-
structors may quit VTFB, but the lowered motivation typifies
early stages of learning, is temporary with appropriate expe-
riences. The more successful they are in identifying and cor-
recting errors, the higher the motivation and enthusiasm for
students to use VTFB.

The hypotheses of the study were supported by the liter-
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