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Abstract
This study aimed to compare mental skills between superior basketball players and gymnasts.
Subjects included 161 basketball players (91 experienced: aged 22.47 ± 2.27, and 70 inexperienced, aged 23.13 ± 2.2) and 114 gymnasts (66 experienced; aged 22.77 ± 2.03 and 48 inexperienced, aged 22.79 ± 2.25). The questionnaire used for this study was OMSAT-3 that assessed mental skills in three main categories of foundation mental skills, psychosomatic skills and cognitive
skills. Results showed significant differences between elite and sub-elite basketball players and
gymnasts in basic mental skills, psychosomatic skills and cognitive skills. These results will help
coaches and athletes to improve their performance and consolidate and expand the use of mental
skills they need for each competition in closed and open sport skills.
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1. Introduction
Although athletes’ physical fitness and the kind of techniques they use can affect their performance to a great
extent, mental preparation can also affect a sport player’s performance tremendously [1]. Mental preparation and
perceived mental skills [2] are essential requirements for continuous peak performance. To this end, researchers
believe that the following factors affect athletes’ performance: commitment, quality of exercise, concentration,
refocusing in competition, using mental imagery, goal setting, activation, competition planning, high self-confidence, controlling anxiety, and positive attitude [3].
In recent years, there has been an increasing interest in examining direct or opposite relation between mental
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skill and performance level in various sport fields [4]. One of the most significant current discussions in sport
psychology is that mental skills in team and individual sports are different for the athletes in each field [5]. Depending on the different physical and technical characteristics, amount of reliance on their abilities and interactions with teammates, athletes experience unique factors affecting their exercise and competition. Some researchers believe that athletes in individual sports must have a rather higher level of mental preparation in comparison with team-sport athletes, since they must rely on their own abilities during a sport context, rather than
getting help from teammates [6]. Athletes in various sports receive different stimulations and responses, thus
have their own different interpretation of mental skills. Therefore, mental skills used by athletes of open sports
are not necessarily similar to skills that might be used by athletes of closed sports [7], because in such sports the
athlete’s motor pattern is constant compared with environmental features, which enables them to perform more
effectively in exercise and competition [4]. The most important mental factors to acquire in expertise are motivation and self-confidence, by which athletes manifest their expertise leading to focused performance, refocusing and positive anxiety control [8].
Mental skills are important components for success in major sport competitions [3]. The amount of use of
mental skills can be considered as a main factor distinguishing an elite athlete from a sub-elite one. Taking into
account the influence of competition environment on athletes’ performance and considering the fact that most
environmental factors target athletes’ mental aspects, the importance of training and measuring the results can
be considered one of the coaches’ main responsibilities. Sport psychologists have divided mental skills into
three main categories [9]: The first category is founding mental skills, including goal setting, self-confidence
and commitment. Therefore, it can be claimed that subsequent mental skills will not be influential until such
mental skills are stabilized in the athlete [10] [11]. The second category is psychosomatic skills, which include
anxiety reactions, fear control, relaxation, and activation. According to Landers and Boutcher (1998) such features deal with athletes’ physiological characteristics [12]. The third category is called cognitive skills, which
includes imagery, mental practice, focusing, refocusing and competition planning [13].
Recent developments in team and individual sports have heightened the need for coaches’ and researchers’
knowledge about mental preparation programs for the athletes. Accordingly, Devonport (2006) investigating
mental skills in elite kick-boxers found that imagery, positive self-talk, relaxation, focusing, control of emotions
and goal setting skills influence success [14]. Some researchers [15] also found that athletes in closed skill
sports like gymnastics could better focus and refocus after failure. Similarly, Kruger (2010), comparing mental
skills between successful and unsuccessful golf players, concluded that the two groups were different in such
skills as acquisition of motivation, anxiety reaction, fear control, self-confidence, and mental imagery [16]. Sotoodeh, Talebi, Hemayattalab, and Arabameri (2012) examined the differences between elite and non-elitetaekwondo athletes and found that non-elite athletes need to improve such skills as competition planning, goal
setting, activation, self-confidence, and commitment. They also found that elite athletes need to improve refocusing and anxiety reaction [17]. In another study, Nourbakhsh and Maleki (2005) found a significant difference
between elite male athletes in individual and team sports on anxiety reaction and mental training skills [18].
Ghare, Keshtidar and Jahangiri (2009) investigated the difference of mental skills in open and closed sports in
athletes and indicated that the two groups differ only in psychosomatic skills [19].
Literature review clearly reveals affective variables related to mental skills, such as experience [1] and clearing up ambiguity for athlete’s psychological features in various sports. Studies indicate that athletes’ level of
experience is strongly related to their amount of use from mental skills. So far, however, there has been little
discussion about relationship between individual and team sports, neither the effectiveness of the above factors
is proved in case of other contexts where it is possible for such variables to play an important role. In addition,
this relationship isn’t clear between individual and team sports with different exercise and competition climates.
The purpose of this study, therefore, is to find out if there is any difference between elite and sub-elite basketball
players and gymnasts in their basic mental skills, psychosomatic skills, and cognitive mental skills.

2. Methodology
The present study was a descriptive one. The population in this study included student athletes participating in
the 11th nation-wide university sport festival as well as gymnasts taking part in the country’s gymnastics championship. From this population, 161 basketball players (91 experienced: aged 22.47 ± 2.27, and 70 inexperienced, aged 23.13 ± 2.2) and 114 gymnasts (66 experienced; aged 22.77 ± 2.03 and 48 inexperienced, aged
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22.79 ± 2.25). The criterion used in this study to distinguish elite from sub-elite participants was three years of
professional experience, that is, athletes who had taken part in the country’s sport championship for three or
more than three years were considered as elite and those who took part in such sport championships for less than
three years were considered as inexperienced.
The questionnaire used for this study was OMSAT-3 that assessed mental skills in three main categories of
basic mental skills (goal setting, self-confidence and commitment), psychosomatic skills (stress reaction, fear
control, relaxation, and mental activation) and cognitive skills (focusing, refocusing, mental imagery, mental
exercise, and competition planning). Internal reliability of the questionnaire was measured by alpha amount
ranging from 0.68 to 0.88 and its validity ranging from 0.78 to 0.96 [20]. In another study, Sanati Monfared
(2006), working with a number of Iranian athletes in Iran’s national championship committee, measured the validity and reliability of the questionnaire as equivalent to r = 0.89, using test retest method [21]. As a result,
analytical results for mental skills (p = 0.000, df = 63, AGFI = 0.956) were obtained. To obtain the questionnaire’s internal reliability, Cronbach’s Alpha was used and the amount of reliability for anxiety scale turned out
to be 0.88. Table 1 indicates the internal reliability of both variables in the questionnaire.
Taking into account the obtained figures for Alpha, it could be claimed that the obtained Alpha is within an
acceptable range and measurement tools have acceptable internal reliability. In order to organize, summarize,
and categorize the information in this study, the researchers used descriptive methodology and inferential statistics. In order to measure the reliability, MAANOVA was applied to examine the difference between obtained
data using SPSS software version 20 and LISREL version 8.57.

3. Results
The results of this study indicate are descriptive and prescriptive. Table 1 indicates descriptive results of three
mental categories in this study.
In this study, the researcher intends to find out if there is any difference between elite and sub-elite basketball
players’ and gymnasts’ basic mental skills, psychosomatic skills, and cognitive skills. After making sure that the
data have been equally distributed by Kolmogrov-Smirnov test (p > 0.05), and after testing co-variance matrix
using Box test (p < 0.05), MANOVA test was applied to examine the hypothesis. According to the results of this
study, there is a significant difference between elite and sub-elite basketball players and gymnasts in basic mental skills (F3271 = 13.3, p = 0.000), psychosomatic skills (p = 0.000, F3271 = 18.63) and cognitive skills (F3271 =
32.77, p = 0.000) (Table 2). This means that the more experience in exercise and competition, the more use
mental skills.
Since there exists a meaningful difference between all groups’ mean according to the results of this study,
LSD test was used to identify groups that had meaningful difference with each other (Table 3).
Table 1. Internal reliability figures.
Variable

Basic mental skills

Dimension

Cronbach’s alpha

Goal setting

0.77

Self confidence

0.77

commitment

0.78

Stress reaction

0.79

Fear control

0.80

Relaxation

0.77

Mental activation

0.76

Mental imagery

0.77

Mental exercise

0.77

Focusing

0.80

Refocusing

0.80

Competition planning

0.76

Psychometric skills

Cognitive skills
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Table 2. Descriptive results of mental skills.
Mental skill

Field

Expertise level

Number

Mean

Standard deviation

Mean Standard Error

Inexperienced

70

61.65

9.1

1.15

Basketball player
Basic
Gymnast

Basketball player
Psychometric
Gymnast

Basketball player
Cognitive

Experienced

91

61.02

8.7

0.91

Inexperienced

48

50.33

11.67

1.68

Experienced

66

58.97

12.84

1.58

Inexperienced

70

67.27

6.52

0.78

Experienced

91

66.48

8.31

0.87

Inexperienced

48

54.66

13.52

1.95

Experienced

66

58.86

15.37

1.89

Inexperienced

70

88.37

7.81

0.93

Experienced

91

89.17

9.82

1.02

Inexperienced

48

70.66

12.71

1.83

Experienced

66

79.93

15.81

1.94

Gymnast

Table 3. Results of MANOVA test in three categories of basic mental, psychosomatic and cognitive skills.

Effect of group

Metal skills

M ± SD

F3271

p

eta

Basic mental skills

57.99 ± 0.65

13.30

0.000

0.128

psychometric skills

61.82 ± 0.68

18.63

0.000

0.171

Cognitive skills

82.03 ± 0.72

32.77

0.000

0.266

According to the results of this study, there is a significant difference in basic mental skills among sub-elite
gymnasts and basketball players (p = 0.000), and among elite and sub-elite gymnasts (p = 0.000). There is also
significant difference in psychosomatic skills among sub-elite basketball players and gymnasts (p = 0.000), elite
basketball players and gymnasts (p = 0.000), and elite and sub-elite gymnasts (p = 0.000). Finally, as it was
found in the present study, there is significant difference in cognitive skills among sub-elite basketball players
and gymnasts (p = 0.000), elite basketball players and gymnasts (p = 0.000), and elite and sub-elite gymnasts (p
= 0.000). This means that experience of different conditions in group and individual sports influences on mental
skills. It should be mentioned that no significant difference was found in any of the three categories investigated
in this study between elite and sub-elite basketball players. (p = 0.71, p = 0.65, and p = 0.66 respectively) (Table
4).

4. Discussion
The purpose of the current study was to find out if there was any difference in basic mental, psychosomatic and
cognitive skills among basketball players and gymnasts with varying levels of experience. The results indicated
significant differences between elite and sub-elite basketball players and gymnasts in terms of mental skills.
It was found that there is significant difference among basic mental skills (goal setting, self-confidence, and
commitment) between elite and sub-elite gymnasts (p < 0.05). Goal setting [10], self-confidence [8], and commitment [11] are some of the most important factors distinguishing athletes with high levels of performance
from those with low-levels of performance. A possible explanation for this is that as the level of experience and
expertise of the athlete increases, sport goals become more specialized and challenging, leading athletes toward
further success [22]. Professional athletes have, through experience and expertise, realized that better performance requires improvement of reconstructing basic mental techniques, such as goal setting and pre-competition
fear control [23]. The findings of the current research are in line with a number of other research studies on athlete mental skills [16] [17] [20] [24] [25].
It was also found that there is a significant difference between psychosomatic skills among elite basketball
players and gymnasts (p < 0.05). Since there exist differences in a number of conditions such as physical and
technical characteristics, amount of athletes’ reliance on their abilities and teammate interaction besides anxiety
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Table 4. The result of comparison in four groups in terms of basic mental, psychosomatic, and cognitive skills.
Mental skills
Sub-elite basketball player
Basic mental

Elite basketball player
Elite gymnast
Sub-elite basketball player

psychometric

Standard error

p

0.63

1.68

0.71

Sub-elite gymnast

11.32

1.98

0.000

Elite gymnast

2.05

1.71

0.23

Sub-elite gymnast

8.63

2

0.000

Elite basketball player

0.78

1.76

0.65

Sub-elite gymnast

12.6

2.07

0.000

Elite basketball player

Elite gymnast

7.62

1.78

0.000

Elite gymnast

Sub-elite gymnast

4.19

2.09

0.04

Elite basketball player

−0.8

1.85

0.66

Sub-elite gymnast

17.7

2.18

0.000

Sub-elite basketball player
cognitive

Mean
Elite basketball player

Elite basketball player

elite gymnast

9.23

1.88

0.000

Elite gymnast

Sub-elite gymnast

9.27

2.21

0.000

and conditions and demand for focus, both in individual and team sports athletes use different mental skills because of different experiences related to these factors [5]. Researchers believe that since individual sports athletes can’t rely on their teammates, they are more likely to be threatened by anxiety reactions during the sport
competition [4]. Since anxiety reaction is measured by physical response to the demands of the competition environment, it is closely similar to physical anxiety. Anxiety theorists believe that athletes in individual and
closed sports have enough time to process physical signals, thus have enough time to negatively react to physical responses. In team and open sports, however, since athletes have more attention and interaction during the
sport competition, there is less time for the athletes to think about anxiety signals [26]. This finding is in agreement with literature [18] [19]. Those studies indicated that there exists a significant difference between psychosomatic skills in individual and team sports athletes and athletes in team sports can control anxiety better than
individual athletes.
A significant difference was found between psychosomatic skills among elite and sub-elite gymnasts (p <
0.05). One of the psychosomatic skills serving as an important predictor index of competition anxiety is anxiety
reaction [16] [17] [24]. Negative reaction to anxiety can destroy athlete performance. Weinberg and Gould
(2007) believe that as the athlete’s experience and expertise expands, such factors as being selected for a team,
financial concerns, existence of powerful opponents in competitions, media quality, the expectations of the fan
for championship, previous sport injuries, and fear from failure affect athletes’ performance [1]. His result confirms the researcher hypothesis and was consistent with literature [16] [17] [24], thus athlete’s experience and
expertise level can influence the type and amount of mental skill usage.
There exists significant difference between elite basketball players and gymnasts in cognitive skills (p < 0.05).
The kind of mental skill used in team sports is not necessarily similar to those used in individual sports [7]. According to Orlick (1996), the most important factors contributing the success of elite athletes include exercise
quality, mental exercise, planning for the competition, focusing and refocusing [11]. In open sport skills where
performance environment is permanently changing, to facilitate their performance, athletes try to improve such
skills as focusing and refocusing. In closed sport skills, however, where there exists stable condition, improving
mental exercise skills are of greater importance than the other skills [19]. Yet, the findings of this study were
different from the findings of Ghare et al. (2009). According to their findings, there is no significant difference
between cognitive skills of the athletes in team and individual sports. In those study [19] athletes in open sports
(basketball, volleyball and wrestling) and closed sports (swimming and track and field) acted differently. In this
study, however, the data was collected only from basketball players (open sport) and gymnasts (closed sports).
Although the main categorizing index of open and closed sports is stability and instability in the context, the
quality and ways of using mental skills for improving performance in sport context has been different and could
thus be considered as a reason to this inconsistency.
Also in this study, a meaningful difference was found in the case of cognitive skills between elite and subelite gymnasts (p < 0.05). Like the difference in the case of individual’s physical skills, their might also exist
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differences in individual’s level of expertise in focusing and forming clean and controlled mental imagery,
which is reflected in athletes successful performance at the time of competition. The above issue has been confirmed in literature review. In Walpes’s (2003) study, for example, skilled gymnasts were able to focus better
than unskilled gymnasts [27]. According to the researchers, successful gymnasts first master basic skills, then
turn them to advanced skills; so require more focus. In this way they improve their skills to boost focusing [27].
Neil et al. (2003) investigated the intensity and direction of competition anxiety signals and mental skills use as
a function of the level of expertise in rugby players [28]. They indicate that sub-elite athletes often use relaxation techniques to reduce anxiety during the competition, while elite athletes use a combination of skills in order
to improve their performance by maintaining intensity levels. There exist close relationship between focus and
mental imagery skills, since athletes create mental imagery when they are optimally concentrate and attend on
their goals. Mental imagery helps athletes to keep their mental focus during sport competition and gain selfconfidence for peak performance [29]. Vealy (1988) believes that elite athletes are able to master mental imagery, take it under their control, and manipulate it in order to achieve pre-planned goals [30]. In individual
sports, such as gymnastics, the athlete’s performance is manageable; thus, mental imagery can contribute as the
main axis of skills during the performance.
Since less attention is paid to individual sports and because athletes in these fields need more concentration,
mental exercise shall be used more in such fields [11]. Moreover, the reconstruction of cognitive skills, such as
goal setting and mental imagery for reducing pre-competition anxiety is needed, in order to improve performance [23]. The present study found a meaningful difference between elite and sub-elite gymnast and was thus
consistent with the findings of literature [17] [25] [31].
It seems that better understanding and identifying mental skill is crucial in group and individual sports. This
finding will help coaches and athletes to improve their performance and consolidate and expand the use of mental skills they need for each competition. However, more research on this topic needs to be undertaken before
the association between sport experience level and mental skills is more clearly understood. Thus, further research should be done to investigate the quality and quantity of such mental skills and their degree of influence
on improving athletes’ performance during exercise and competition, both in the case of elite and sub-elite men
and women who are basketball players or gymnasts.
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