
 

Authors submitted their contribution of the article to the editorial board.  
Accepted for pinting in Journal of Human Kinetics vol. 26/2010 on October 2010. 

Journal of Human Kinetics volume 26 2010, 13-19 
Section I – Kinesiology                                                DOI: 10.2478/v10078-010-0043-0 

13

Ki
ne

sio
lo

gy
 

 
 

 

The Comparison of Different Types of Observational Training  
on Motor Learning of Gymnastic Handstand 

by  
Farzad Maleki1, Parvaneh Shafie Nia1, Mehdi Zarghami1, Abdoljalil Neisi1  

The present study aimed at assessing the influence of three types of observational training on motor learning of 
gymnastic handstand. Fifty healthy male subjects (age 20.35±1.44) from the faculty of Physical Education, University 
of Shahid Chamran served as the participants in the study. They were randomly assigned to three groups: 1: Actual 
model observation group (AOG), 2: Actual model observation and verbal description group (AOVG), 3: Animated 
model observation and verbal description group (AONG). Each group underwent training for 3 weeks, 3 sessions per 
week. The whole sample practiced the handstand skill equally ten times per session. The acquisition test was preformed 
after the last session while the retention test was done 48 hours later. Values of p<0.05 were chosen as significant. The 
results of repeated measures analysis showed that all three types of training improved the handstand skill performance 
for retention. As well as the acquisition phase. Furthermore, the results of ANOVA showed that there was a significant 
difference between the three groups regarding the acquisition test. However, there was no significant difference among 
the three groups regarding the retention test. Our findings revealed that observation of model with verbal teaching im-
proves learning of the handstand skill, while observation without verbal description has no effect on learning the skills.. 
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Introduction 
During the late 19 century, psychologists began 

their studies on the learning process. In addition to 
experimental psychologists, the education teachers 
showed interest in learning. Since teaching objectives 
can be transferred to mankind trough learning 
(Schmidt and Lee, 2005). Previous research showed 
that although many studies were carried out in the 
field of education, the role of assistant instruments 
and various models of teaching in skill-training were 
not apparent. Due to the fact that teaching motor skills 
has been among the main goal of physical education 
teachers and coaches, the studies on motor learning as 
an assistant for motor-skills-learning is important 
(Singer et al., 2001). 

Because of the important role of visual stimuli in 
learning skills, researchers use visual studies for the 
assessment of learning and performance. Studies have 

shown that learners can infer corporative patterns of 
skills through observing them (Oxendine, 2002). It is 
also claimed that the senses do not play equally deci-
sive roles in skill learning. More precisely, about 75% 
of learning is attained through the visual sense (Ross 
et al., 1985; Scully and Newell, 1985; Weir and Leavitt, 
1990). It was reported that observational learning pro-
vides information resources for skill acquisition (La-
guna, 2008; Shea et al., 2000; Sooho et al., 2004). Thus, 
skill demonstrations are considered the most effective 
factor in learning proccesses, and coaches and teachers 
should apply this method for the short-term transfer 
of information to learners. Such observational learning 
tools are additionally supported by such scholars as 
Bandora (1971, 1977 and 1986). Observational learning 
is the observation of a behavior, followed by emula-
tion of that behavior. This method is an important and 
powerful way for acquisition of new and complex 
skills, as well as the refinement and verification of 
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them. Primary studies by Bandura (1971, 1977 and 
1986) on social skills and clinical positions showed 
that observational learning was an effective factor on 
motor behavior changes of humans. 

Sport psychologists suggest that the selective 
model can affect the future behaviors of athletes (Bird, 
1985). Some studies have reported that observation of 
modeling can lead to acquisition and learning of a 
skill, as well as the performance of that skill (Shafi-
zade, 2007; Black et al. 2005).  

There are two common methods for information 
transfer: verbal description and display the skill by 
real model (elite athlete). Verbal description has not 
been very useful in learning, especially in preliminary 
phases of skill learning; whereas, the exhibition of skill 
can lead to more information transference. In addition 
to these two methods, video and film demonstration 
of skills is an alternative means for transfer of skill 
details. Thus video and animation modeling affect the 
learning process, as well as real model demonstration 
(Feltz, et al., 1979). According to Guadagnoli et al., 
2002), both description and video description enhance 
learning, but video demonstration has more influence 
on learning. Zetou et al. (2002) stated that the most 
ideal means for improving skills learning was via a 
combined observation model with verbal description. 
In addition, McCullough and Little (1989) showed hat 
observation without verbal teaching has little effect on 
the learning process. 

According to the Magill (1993), modeling can fa-
cilitate the acquisition of skills, especially in the be-
ginning of skill learning, where observation of skills 
helps create motor patterns. Blandin et al. (1999) 
showed that observation combined with physical 
training leads to more learning; and in this pattern, the 
learner involves in cognitive process, as well as physi-
cal training. 

These findings confirm that learning through 
observation is an effective method for learning skills. 
As Spencer et al. (2006) stated, the observation of the 
skills, as performed by elite athletes, can accelerate the 
learning of skill details and facilitate the intake of 
motor control parameters. Many studies revealed that 
the correct exhibition of skills, in comparison with its 
wrong counterpart, has a more effective impact on 
learners (Martens et al., 1976; Adams, 1986; Ross et al., 
1985). Weiss and Klint (1987) and Weiss (1983) showed 
that the repetition of an observed stimulus in verbal 
encoded patterns leads to constant and strong acqui-
sition responses and facilitates the maintenance of 
these responses. 

Since the time assigned to skills learning consti-
tutes a portion of the total training time, the learning 
program must be both efficient and effective; further-
more, necessary details of the skill must be transferred 
to the learner carefully. However, application of new 
methods and tools is directly dependant on their com-
parative efficiency and usefulness; and in turn, this 
demands further research on newly developed devises 
and teaching techniques. Thereby, the aims of the pre-
sent study were to 1- investigation the effect of three 
different types of observational training (Actual model 
observation, Actual model observation and verbal 
description group, animated model observation and 
verbal description group) on acquisition and retention 
of handstand gymnastic, 2- compare three different 
types of observational training on acquisition and re-
tention of handstand gymnastic. 

Methodology 

Subjects 

The subjects were 50 healthy amateur gymnastic 
male students, without experience of gymnastic skills, 
who were selected from Shahid Chamran University 
of Ahvaz in 2009. Before the administration of the 
tests, all subjects completed an informed consent be-
fore they began the study. The consent form and all 
experimental methods were approved by Shahid 
Chamran university of Ahvaz institutional review board. 

Participation was voluntary, unpaid and no appar-
ent physical or sensorial handicap was detected 
among the selected participants. They were randomly 
divided into 3groups: 1: Actual model observation 
group (AOG, n=17), 2: Actual model observation and 
verbal description group (AOVG, n=17), 3: Animated 
model observation and verbal description group 
(AONG, n=16). 

Modeling Procedures 

1. Subjects of AOG observed the execution of real 
model without any interference. 

2. Subjects of AOVG observed the execution of real 
model with verbal descriptions by coach. 

3. Subjects of AONG observed the demonstration of 
animated model combined with verbal descrip-
tions by coach. The animated model was demon-
strated for subjects through video projection. The 
animated model was performed in 3 stages: first 
demonstrating the skill step by step, then demon-
strating the handstand in slow motion; after-
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wards demonstrating the whole skill in normal-
motion speed (demonstration of animation per-
formed in 9 stage (figure 1)). 

Measurements 

In reference to scoring, we used international refe-
rees from the gymnastics committee. The scoring crite-
ria utilized International Gymnastic Federation rules, 
as we used three referees for assigning the points 
based on international rules scoring. Each subject per-
formed 6 trials of gymnastic handstand and their 
scores (0-10 point) in each repetition were recorded by 
three international referees. The mean scores were 
considered the subjects' scores in pre-test. In this 
study, three groups or three types of training consid-
ered as independent variables and the execution of 
handstand considered as dependent variable.  

Afterward the participants were randomly divided 
to three groups. Experimental training was performed 
3 weeks, 3 times per week, with 10 trials training of 
the handstand per session. After 3 weeks of the train-
ing program, the post-test evaluation was accom-
plished and each participant performed the handstand 
while subjects' scores were recorded by referees, as 
done during the pre-test.  

The experiment consisted of acquisition and reten-
tion phases. In the acquisition phase, one hour after 
the last training session, subjects performed 6 trails of 
handstand and the subjects' scores were recorded by 
three referees, as in the pre-test phase. In the retention 
phase, 48 hours after the last training session, like the 
acquisition phase, each subject performed the hand-
stand 6 times and the scoring was done identical to the 
pre-test phase. Afterwards, participants’ scores were 
compared with pre-test values.  

In reference to scoring, we used international refe-
rees from the gymnastics committee. The scoring crite-
ria utilized International Gymnastic Federation rules, 
as we used three referees for assigning the points. The 
mean of the referees’ scores were record as the sub-
jects' scores.  

Statistical Analyses 

Repeated measure ANOVA was used to assess the 
within group differences for any group, followed up 
it, LSD test was used to indicate this differences. Also 
one –way ANOVA was used to compare three groups 
in acquisition and retention phases, followed up it, 
TUKEY tests was used to assess pairwise compari-
sons. Values of p<0.05 were found significant. Statisti-

cal analyses were performed using the SPSS version 17 
for Windows. 

Results 
Results of subjects' scores in the handstand executed 

in pre-test, acquisition and retention phases are shown 
as mean and standard (see Table 1 and figure 2).  

In order to assessing differences between different 
stages of study the ANOVA for repeated measure-
ment was used. The result of one way analysis of vari-
ance (ANOVA) showed that there were no significant 
differences in the execution of handstand between groups 
in pre-test phase (F2, 49 = 0.37, p=0.69). This implies that the 
level of handstand experience among the subjects were in 
the same range before the training program. 

The analysis of variance for repeated-measures 
showed a significant difference in the within-group 
AOG (F2, 49 = 108.07, p<0.05), AOVG (F2, 49 = 120.89, 
p<0.05) and ANVG (F2,49 = 155.51, p<0.05). These re-
sults indicate that the scores in pre-test, acquisition 
and retention phases have significant differences 
among the three groups. In order to definition of ex-
istence differences between three phases, a follow-up 
test (LSD) was performed for three models of training, 
with the results are shown in Table 2.  

Table 1
Subjects’characteristics. Values are means ± standard 

deviation 
Pre-test acquisition retention Groups n 
M SD M SD M SD 

AOG 17 0.63 0.36 3.29 1.07 2.95 1.18 
AOVG 17 0.75 0.43 4.64 1.17 3.01 1.19 
ANVG 16 0.68 0.41 4.54 1.30 3.20 0.86 

 

 
Figure 1 

Nine selected phases of handstand presented by the 
animated model 
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Comparison of the subjects' scores in the hand-
stand executed in three phases show that there was a 
significant difference between pre-test, acquisition and 
retention (p<0.05). On the other hand, all three models 
of training resulted in significant improvements in 
post-test and retention, but not in the pre-test phase 
(Table 2).  

The results of ANOVA for comparison of scores in 
acquisition phase show that there was a significant 
difference between the three groups (F2,49 = 8.23, 
p<0.05). In order to determine the existing differences, 
the Follow-up test (TUKEY) was performed, with re-
sults shown in Table 3.  

The results of TUKEY test showed that there was a 
significant difference in comparing AOG with AOVG 
and ANVG, where AOVG and ANVG executed the 
handstand significantly better than AOG. However, 
the difference between AOVG and ANVG was not 
significant. 

To comparing scores of the three groups in reten-
tion phase, the ANOVA test was performed and the 
results showed insignificant differences in handstand 
performance between groups (F2, 49 = 0.22, p=0.27).  

Discussion  
The present research was aimed at comparing the 

different types of observational training on motor 
learning of the gymnastic handstand in amateur 
males. The results show that all three groups per-
formed the handstand skill in acquisition and reten-
tion phases more skillfully than they did during pre-
test phase. This implies that all three training types of 
observation result in the improvement of the gymnas-
tic handstand. 

With regard to the actual model observation on 
handstand skill acquisition and retention, our results 
support the findings of Shafizade (2007), who assessed 
the effects of observational training on dart throwing 
and showed that observation of model can result in 
skill acquisition, as well as performing the skill by 
model, who claim that the observation of a real model 
has a positive effect on the acquisition phase of learn-
ing. Spencer et al. (2006) studied the scoring of motor 
skills through observation with training of bowling 
and concluded that through observation, the demon-
stration of the model can facilitate the acquisition of 
the skill, in addition to, the results of study are accor-
dance with results of Sooho et al. (2004), who showed 
that observational learning is an effective factor on 
motor learning, and Shea et al. (2000), who approved 
the effect of practical training with observation on 
play station games. 

Figure 2 
Means and standard deviations  
of all measures of three groups 

Table 2

The repetition measure for LSD test between three phases for three models of training 

Groups i(mean) j(mean) i-j(Mean-difference) Standard error p-value 
Pre-test Acquisition -2.66 0.18 0.001 AOG Pre-test Retention -2.32 0.21 0.001 
Pre-test Acquisition -3.89 0.20 0.001 AVOG Pre-test Retention -2.26 0.24 0.001 
Pre-test Acquisition -3.58 0.19 0.001 ANOG Pre-test Retention -2.51 0.22 0.001 

 

Table 3 
TUKEY for determining the existing differences between groups in acquisition phase 

i (mean) j  (mean) i-j (mean difference) Standard error p-value 
AOVG -1.35 0.36 0.001 AOG 
ANVG -1.25 0.37 0.001 

AOVG ANVG 0.10 0.37 0.79 
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However, these results are in disagreement with 
the Sidaway and Hand (1993) findings that investi-
gated the effect frequency of modeling on the acquisi-
tion and retention of golf and showed that observation 
of model has no significant effect on acquisition of golf 
skill. The possible reason for some contradictory 
statements is the task differences in various studies. 

In reference to the effect of observation of a real 
model with verbal explanation, the results agree with 
the findings of Zetou et al., (2002), who indicated that 
this type of training in volleyball service leads to 
learning both standing figure and volleyball service. 
We didn't find any disagreement results with this part 
of study results. 

Regarding the positive effect of the animated 
model with verbal description on acquisition and re-
tention of handstand learning, our results confirm the 
results of Atienza et al. (1998), who stated that ani-
mated model with verbal description improve the 
service performance of 9-12 years tennis players, sig-
nificantly. Furthermore, the results are accordance 
with Bhatt and Pai (2007) in one variable and are dis-
agreement with one variable which they survived the 
effect of observational training on reducing the back 
balance risks and showed the subjects showed im-
provement in constant jumping but they hadn't any 
significant improvement in velocity of jumping. The 
results also are disagreement with Shea et al (2000) 
that assessed and observation efficacy of practical 
training and showed observation of the video game 
had no any significant effect on the game improve-
ment, but practical training lead to significant im-
provement in game performance. The possible reasons 
for some contradictory statements are the measured 
variable, training characteristics, duration of observa-
tion rather than practical training and the level of 
subject's experience 

The comparison of the results in the acquisition 
phase shows that the performance of subjects' hand-
stand in group A is weaker than groups B and C; 
however we did not find any significant differences in 
retention phase between groups. 

These results are agreement with a part of the 
findings of Zetou et al., (2002), who clamed that ob-
servation of the model with verbal description can 
facilitate the learning of skills and has a more effect on 
learning processes, Feltz et al., (1979) state that video 
and animation modeling, as well as real model dem-
onstrations, affect the learning processes and McCul-
lagh and little, (1989). However, the results of Huang 
(2000) are in opposition with these results who sur-

vived the effect of different types of model demon-
strating and performance abilities during video 
teaching of golf and showed those participants who 
observed real model combined with video model 
hadn't significant differences in performance in com-
parison with those subjects who observed video 
model only. Characteristics of tasks that include com-
plexity and new task learning, age or type of assessed task, 
might be a reason for differences between study results.  

The results also showed that in the retention phase, 
the handstand scores of the three groups were not 
significantly different. This finding supported results 
by Feltz et al. (1979). However McCullagh and Little 
(1989) showed that observational learning without 
oral teaching have a weak effect on motor learning. 
The possible reason for this conflict may be the differ-
ent variable level of the subject's skill and the number 
of model repetitions. 

As Weeks (1992) states, the observation of model 
leads to improvement in cognitive display and assists 
the learner to control and regulate motor performance; 
so the cognitive conception is an important factor for 
the learner to acquire the complexities of motor per-
formance. This cognitive conception was named 
"symbolic representation theory" by Sheffield (1961). 
The existence of differences in cognitive conception 
might be related to differences in the effect of these 
training models. 

It seems that the weaker performance of the real 
model group in post-test during the retention phase is 
related to the additional knowledge obtained for pro-
duction of motion in the observation of model (real 
and animation) with verbal descriptions, which per-
formed better than observation the model without 
verbal descriptions. 

These results demonstrate that the observation of 
model with verbal teaching can lead to more learning 
than observation without verbal teaching, which as a 
lower effect on motor learning. Based on these results, 
we propose that teachers and coaches during motor 
skills teaching, they apply the verbal descriptions and 
use the real and animated models (specially animated 
model which demonstrate the execution of the skill 
step by step, slow-motion and finally natural execu-
tion of the skill) for efficient learning. 

Conclusion 
Our findings reveal that all three types of observa-

tional training result in improvement in subjects' per-
formance in the acquisition and retention phases. 
However, each model of training has a different effect 
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on acquisition. The results of study show that there is 
a significant difference between groups, as this differ-
ence was significant between the observation real 
model group and the other two groups. The scores of 
AOG group were significantly weaker rather than 
groups AOVG and ANVG. In addition, AOVG had 

better execution of the skill than ANVG, but this dif-
ference wan not statistically significant. Furthermore, 
our results indicate that in the retention phase, the 
difference in scores was not significant between the 
three groups, although the scores of ANVG were bet-
ter than other two groups.  
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