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ABSTRACT 

 

 

 

This study identified the pre-competitive state anxiety level among volleyball 

athletes in Malaysia by assessing psychology changes on the cognitive anxiety, 

somatic anxiety, self-confidence and several physiological parameters such as heart 

rate, blood pressure and skin conductance. A 3D virtual environment intervention 

program was then introduced as a psychological rehabilitation tool to enhance 

athlete’s self-confidence level and to reduce their anxiety levels. The 3D virtual 

environment follows Paivio’s theoretical framework, in which implementation of 

virtual learning of different skill sets, external factors of the environment and match 

strategies were introduced in stages using a cost-effective Google Cardboard HMD 

unit. A quasi experimental design consists of 20 respondents in an experimental 

group  and 20 respondents in a control group was conducted within a period of one 

month with 12 sessions for the experimental group, while the control group only 

followed the regular volleyball training. The findings clearly demonstrated an overall 

improvement upon completion of the psychological rehabilitation program. The 

experimental group results displayed positive changes in terms of the psychological 

responses where the Wilcoxon Signed-Rank test indicated statistically significant 

improvements for cognitive anxiety, somatic anxiety and self-confidence for the 

experimental group (Z> ±1.96). The T-Distribution test also indicated statistically 

significant improvements (p < 0.05) of the physiological responses (heart rate, 

systolic blood pressure, diastolic blood pressure and skin conductance) for the 

experimental group. However, the results of control group indicated lack of 

improvements or insignificant changes in both psychological and physiological 

responses. Therefore, it was proven that 3D virtual environment can be utilized as an 

effective psychological rehabilitation tool to overcome the pre-competitive state 

anxiety levels and to enhance the self-confidence level of volleyball athletes.   
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ABSTRAK 

 

 

 

  

Kajian ini mengenal pasti tahap kebimbangan seketika pra-persaingan bagi 

atlet bola tampar di Malaysia dengan menilai perubahan psikologi pada kebimbangan 

kognitif, kebimbangan somatik, keyakinan diri dan beberapa parameter fisiologi 

seperti kadar denyutan jantung, tekanan darah dan kadar aliran kulit. Program 

campurtangan persekitaran maya 3D kemudiannya diperkenalkan sebagai alat 

pemulihan psikologi sukan untuk meningkatkan tahap keyakinan diri atlet dan 

mengurangkan tahap kebimbangan mereka. Persekitaran maya 3D mengikuti 

kerangka teori Paivio, di mana pelaksanaan pembelajaran maya set kemahiran yang 

berbeza, faktor persekitaran luaran dan beberapa strategi perlawanan diperkenalkan 

secara berperingkat menggunakan unit Google Cardboard HMD. Satu reka bentuk 

eksperimen kuasi mengandungi 20 responden dalam kumpulan eksperimen dan 20 

responden dalam kumpulan kawalan dijalankan dalam tempoh sebulan dengan 12 

sesi untuk kumpulan eksperimen, manakala kumpulan kawalan hanya mengikuti 

latihan bola tampar yang biasa. Hasil kajian jelas menunjukkan peningkatan 

keseluruhan setelah tamat program pemulihan psikologi sukan ini. Keputusan 

kumpulan eksperimen memaparkan perubahan positif dari segi tindak balas psikologi 

di mana ujian Wilcoxon Signed-Rank menunjukkan peningkatan secara statistik 

ketara bagi kebimbangan kognitif, kebimbangan somatik dan keyakinan diri untuk 

kumpulan eksperimen (Z> ± 1.96). Ujian T-Distribution menunjukkan peningkatan 

statistik signifikan (p <0.05) dalam tindak balas fisiologi (kadar jantung, tekanan 

darah sistolik, tekanan darah diastolik dan kealiran kulit) bagi kumpulan eksperimen. 

Walaubagaimanapun, keputusan kumpulan kawalan tidak menunjukkan 

penambahbaikan dalam kedua-dua tindak balas psikologi dan fisiologi. Oleh itu, 

ianya terbukti bahawa persekitaran maya 3D boleh digunakan sebagai alat pemulihan 

psikologi yang berkesan untuk mengatasi tahap kebimbangan seketika pra-

persaingan dan untuk meningkatkan tahap keyakinan diri atlet bola tampar.  
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CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

 

1.1 Introduction 

 

 

Sport psychology is one of the important elements to be considered in the 

improvement of sport performance of athletes.  In 1996, European Federation of 

Sport Psychology (FEPSAC) defined sport psychology as a study of psychological 

basics, processes and effects on sport.  In brief, Cox (2002) explained that 

application of psychology in sport as one of the important ways to improve athletic 

performance.  In addition, Grobbelaar & Potgieter (2007) also highlighted the 

importance of sport psychology whereby it is impossible to be ignored in serious 

effort to achieve excellent sport performance. 

 

 

Weinberg & Gould (2010) opined that sport psychology involved the 

combination of the field of kinesiology and psychology. Besides that, it also consists 

of the study on how psychological factors influence an athlete's performance and the 

process of how athletes are affected by psychological and physical features in a 

competition. In another study, Rogulj et al., (2006) explained that sports involved 

complex and accurate motor skills, wherein psychological aspect plays as a key role 
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in sports performance during a competition. Undeniably, sport psychology plays a 

very crucial role in improving athletes' performance in building up mental strength 

required to help win a tournament.  

 

 

Combination of four performance parameters of physical, technical, tactical 

and psychological preparations can be linked together to improve and to maintain 

athletic sport performance (Bompa, 1999; Bompa & Haff, 2009; Carrera & Bompa, 

2007; Issurin, 2007). The purpose of psychological preparation is to teach athletes to 

overcome emotional and mental barriers during training or in a competition 

(Blumenstein et al., 2007 & Bompa ,1999). Intervention of psychology technique in 

sport could help enhance the level of mental toughness for an athlete, specifically in 

terms of attention control, reduction of anxiety level, improvement of self-confidence 

and motivation level, arousal control and ability to deal with pressure during the 

match (Garza & Feltz, 1998; Post & Wrisbergn, 2012). 

 

 

Mental toughness could assist athletes to cope better than their opponent in 

different situations such as: competition, training, lifestyle, thus allowing them to be 

more consistent, better focused, higher confidence and better control under pressure 

as compared with opponents who are less mentally prepared (Jones et al., 2002). 

Recent evidences indicated that sports psychology plays an extremely essential 

characteristic for athletes in competitive sports including volleyball (Sheard & Golby, 

2006). Volleyball is a team sport and because volleyball is a fast pace game, it 

requires several of the psychological skills elements such as developing the 

concentration of a winner, learning to control emotions when under pressure 

resilience and quickly recovering from mistakes made (Goldberg, 2015). 

 

 

In sports psychology, some interesting but confusing questions were raised by 

both coaches and athletes, such as i. why certain athletes could not perform perfectly 

during a tournament, but manage to achieve peak performance during practice period, 

ii. certain athletes would feel nervous (heart beat is pumping rapidly) competing 
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against a higher level team opponent, and iii. athletes‟ movement becomes inactive 

or frozen when the stadium is full with rowdy spectators. Within these particular 

situations, one of the studies (Jarvis, 2006; Kimberly, 2013) identified that 

competition environment can generate an emotional state of anxiety and every athlete 

must have their share or experience of facing these kinds of situations during an on-

going competition. 

 

 

In today‟s modern sports psychology, the majority of coaches are 

emphasizing on reduction of pre-competition state anxiety of athletes. Anxiety has 

been acknowledged as one of the psychological factors that will adversely affect 

athletes‟ performance. Emotional state anxiety plays an important role in competition 

and in competitive sports, (Lizuka, 2005), wherein pre-competition anxiety may 

influence and effect on athletes‟ performance (Cox, 2002; Esfahani & Soflu., 2010); 

as these could distract the athletes‟ focus of the games consequently causing a 

negative effect on performance and brings interruption to athletes (Cerin, 2003; Kais 

& Raudesepp, 2005). Furthermore, competitive anxiety level may be aggravated by 

other factors such as: size and reactions of audience, intensive fighting state to 

maintain winning position and reception of negative disparagement (Walker & 

Nordin-Bates, 2010). 

 

 

In sport psychology, there are various types of psychological training 

techniques, which are applied to solve the competitive anxiety problem, such as: 

imagery, relaxation, bio-feedback, mental rehearsal, self-talk and breathing. One of 

the mental training techniques that had been frequently used to build confidence and 

a feeling of enthusiasm before start a competition is imagery skills. Cumming & 

Ramsey (2007) defined imagery as a process that mimic a real situation and try to 

create an experience in mind. It allows athletes to imagine or feel themselves 

performing the way they desired. Garza & Feltz (1998); Post & Wrisberg (2012) 

revealed that imagery is an efficient psychological technique, which could influence 

psychological state, for instance enhancing self-confidence, increasing self-efficacy, 

focusing attention and reducing anxiety level.   
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Nowadays, intervention of video technology is emerging as a beneficial tool 

in psychological field to enhance the sport imagery skills. In the earlier study, Jeffrey 

et al., (2002) proposed that mental imagery training videos can be used for behaviour 

training, skills training, rehearsal imagery, motivation lessons and will assist in 

developing confidence level (Halliwell, 1990). The combination of visualization 

techniques in video had led to some outstanding conclusions in improvement of 

athletes‟ performances (Halliwell, 1990). Williams & Grant (1999); Lee et al., (2001) 

suggested that virtual reality may be interchanged with video systems to enhance the 

sports training experience of athletes. In another study, Stinson, Bowman and 

Ollendick (2013) revealed that virtual reality system can be used to display realistic 

3D environment in inducing anxiety, allowing resilience training and allowing 

athletes to familiarize themselves with the high-pressure competition situation. 

 

 

Virtual reality as a computer-simulated environment is able to drum up the 

user‟s senses in imaginary world in a similar manner to the real world environment. 

Virtual reality was first developed in 1960s, and since then had been known use 

gradually until it achieved wide adoption as a research tool in psychology (Rose & 

Foreman, 1999). According to previous research work by Katz et al., (2005), virtual 

reality helped in many domains including surgical training, flight simulator training, 

medicine science, education, civil engineering, phobia therapy, military training and 

sports. One of the studies from medical science discovered that virtual reality can 

help patients to increase their muscle movement repetitions by walking in virtual 

environment and grabbing virtual objects in a type of treatment to help recovery from 

stroke illness. Moreover, with creation of realistic environment in virtual reality, this 

allows better interaction and immersive training for the sport practitioners. This 

particular aspect of virtual reality will be discussed further in the background of the 

study.  
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1.2 Background Study 

 

 

Pre-competitive state anxiety is defined as psychological and physiological 

states, which is experienced by athletes within the last few days before the start of a 

competition and is able to greatly influence the quality of an athlete‟s performance. 

Pre-competitive state anxiety is one of the factors that generate the decrement of self-

confidence and concentration; ultimately leading towards a drop in the athletes‟ 

performance (Mamassis, 2004). According to a previous study, Athan and Sampson 

(2013) emphasized that pre-competitive state anxiety is still being considered as a 

critical problems for all athletes at high level of competition. Previous researcher 

discovered that high level of anxiety can have a worsening effect on athlete's 

performance (Parnabas, 2010). 

 

 

During the 2012 Olympics Games, which was held in London, United 

Kingdom, most of the Malaysian athletes were not performing very well (Abdul Aziz, 

2013). These athletes were facing pre-competitive state anxiety where they clarified 

that they felt too panic and nervous during competition, ultimately causing them to 

fail in achieving their goals. However, Abdul Aziz (2013) emphasized that such 

excuses are objectionable, as professional athletes are always challenged at the 

highest level of competition. In addition, he commented on the often-heard excuse 

from Malaysian athletes when they lost; the loud cheers or jeers from supporters and 

nervous feeling when the opponent scored a lot of points. Abdul Aziz (2013) 

explained that such explanations were often due to lack of mental strength. In a 

relevant work, Balbir (2013) highlighted that Malaysian athlete often have a lack of 

winning mentality, where athletes feel that they are not made to feel like champions. 

 

 

In their work, Omar-Fauzee et al., (2009) opined that most Malaysian athletes 

do not know how to become a good player in achieving their aspiration to be on the 

same level as the higher level athletes that they admire. Most Malaysian athletes lack 

of both the imagery and coping skills knowledge, thus as a result they could not fully 
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utilize the imagery and coping skills for their benefits during training sessions. Due 

to this inadequacy of these skills and knowledge, it is more likely for Malaysian 

athletes to experience negatives performance during competition. Athletes frequently 

recall negative performance experiences after the match, where this incident could 

induce higher anxiety for them. In order to achieve excellent performance in sport, 

positive mental preparation set up before going to a tournament is required. On the 

contrary, it was discovered that athletes who are less developed in their mental 

ability, or who vividly remember negative performance experiences will face losses 

more frequently.  

 

 

Most individuals who are taking part in competitive sports might realize that 

pre-competitive state anxiety as one of the most critical elements which is able to 

hinder peak athletes‟ performance in sport. Unfortunately, nobody places great 

emphasis on the advantageous of using psychological skills training (Jones, Hanton 

& Connaughton, 2002 ; Kelly Sponholz, 2012) in order to overcome pre-competitive 

state anxiety. In his work, Balbir (2013) stated that, sport psychology is very 

important in the process of creating winning mentality in athletes. Thus, coaches will 

have to learn important psychological skills in order to build up athletes‟ mental 

toughness because mental toughness is essential and of great importance in order 

achieve winning, at some point can be greater than the physical exercise or physical 

preparation involved (William, 1988).   
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1.3 Problem Statements 

 

 

The most important issues which are of great concerns for coaches and sport 

psychologists are the recognition of the important reasons affecting sports 

performance of an athlete. Pre-competitive state anxiety must be treated in order to 

avoid from bad influence on athletes‟ performance and reduction in the level of self-

confidence. Athan and Sampson (2013) highlighted that athletes who experience pre-

competitive state anxiety might feel their heart rate is increasing, breathing rapidly, 

sweating excessively and their mouth is becoming dry. There are various types of 

sport psychological skills programs, or interventions in order to strengthen athletes‟ 

mentality in sport, such as: goal setting, biofeedback, imagery, self-talk, focusing 

breathing and relaxation. The paragraph below explained in great details about the 

problems encountered in this study.  

 

 

Firstly, Moh (2013), the Malaysia National‟s team head coach also shared his 

experiences when he lead the women‟s volleyball team in SEA Games 2013, as he 

pointed out that the second setter was already well prepared outside the court, but 

when she entered the court, her hands were feeling cold due to competitive anxiety. 

In addition, Pang (2013), who had participated in Sea Games in a total four times 

appearances indicated that Malaysian volleyball players have a lack of international 

exposure because the chances of playing abroad are very slim. The effects of these 

negative experiences and lack of chances of playing abroad against better opponents 

are further amplified in the same manner for amateur and novice volleyball players 

throughout Malaysia as they didn‟t have the opportunity to be involved in the sports 

psychology mental training and lower chances of participating in competitive 

tournaments.  

 

 

According to a previous work, the researcher had conducted a study, which is 

identification of the pre-competitive state anxiety level among Malaysia volleyball 

university players was conducted (Jilun, 2004). The experiment was piloted during a 

MASUM intervarsity competition and the results have shown that, the female 
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volleyball players displayed higher pre-competitive state anxiety level compared to 

their self-confidence level. The results also revealed that the female volleyball 

players showed they have the lower self confidence level if compared to the male 

volleyball players. Therefore, Kassim (2003) recommended utilization of sport 

psychology training such as: autogenic training and progressive muscular relaxation 

(PMR) to decrease the pre-competitive state anxiety level of athletes. 

 

 

It is undeniable that involvement of video technology in sport could enhance 

self-confidence, motivates through sport imagery lessons and could bring out 

outstanding outcomes, which are due to positive performance changes by athletes, 

(Halliwell, 1990). Jeffrey et al., (2002) stated that video technology has become a 

beneficial tool in sport psychology intervention. The conventional method of video 

playback is considered as a limited method to enhance athlete‟s performance due to 

the fixed viewpoint of the camera position during recording. Because of this 

limitation of video playback, immersion of the new virtual environment technology 

is proposed to be used to overcome this limitation in order to help athletes in their 

training. William and Grant (1999); Lee et al., (2001) suggested that virtual reality 

may soon replace video playback system as the preferred tool to boost sport 

performance.  Immersive virtual reality can provide the feeling of presence and 

extremely important information through interactive environment to all athletes 

(Benoit et al., 2010).  

 

 

According to Bidin (2004), there are many hindering factors that are able to 

create influence on athletes‟ failure. By percentages, athletes indicated that 52% of 

competition venue, 63% of audience and 48% of competition preparation had 

significant influence on their performance in sport. In recent years, coaches often 

utilized conventional video playback as a coaching aid during training lesson. Most 

coaches preferred to use the tried and tested method of video playback to improve 

the sport performance of their athletes. However application of video playback 

analysis to do the post-mortem team discussion and most for the training is heavily 

require subjective feedback from coaches. Stinson, Bowman and Ollendick (2013) 
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explained that the knowledge of majority of the coaches is limited and this could 

cause athletes potential growth to be stunted as they are not to the best extent 

receiving full knowledge and taught the best techniques.  

 

 

Meanwhile, Benoit et al., (2010) highlighted that video playback as a 

traditional method is very limited in enhancement of athlete‟s performance due to the 

fixed viewpoint of the camera position. Thus, the proposed application of virtual 

reality in sports psychological training could approximate the real games situation, 

simulating crowd audience with several audio effects to help reduce volleyball 

athletes‟ competitive anxiety and to overcome the limitations of traditional video 

playback methods. In their work, Shim & Cartlon (2006) revealed that participants‟ 

performance was progressively dropped when they reacted with video images. The 

non-attendance of interactivity on 3D display of the real-sport scenario would 

influence athletes‟ performance. In this coincidence, Slater et al., (1996) opined that 

participants‟ performance could decrease due to lack of the feeling of being in a real 

life environment.  

 

 

New high impact sport technology such as virtual reality (VR) is being 

developed and had experience rapid growth and adoption in sports psychology field. 

One of these is the idea of using advance 3D virtual environment technology, is 

proposed to be used within this research to reduce athletes‟ competitive anxiety. The 

development of a 3D virtual environment is developed based on real situations of 

volleyball competition environment. Other than that, a custom made “Google 

Cardboard” was utilized to ensure that users can be immersed in the real 

environment which is displayed inside the device. The exposure levels during the 3D 

imagery training are controlled and increased gradually throughout the intervention 

period. The proposed intervention program can perhaps be addressed during crucial 

skill development phase of amateur and novice athletes or during mental rehearsal 

for competition conditions. 
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If all the problems identified due to lack of mental training are not resolved, 

Malaysian athletes will further find their performance will never improve and reach 

the point of stagnation at the international stage even though they are on par with 

foreign athletes in terms of physical conditioning and talent levels. Most often, at the 

highest level in sports, often the winning championship points are won through sheer 

determination and will power of the athletes which is a testimony to both their 

physical hard work and mental strength. At the lower level of sports, amateur or 

novice athletes will often find it difficult to break through the invisible mental 

barriers, which prevent them from performing their best at crucial times in 

tournament and stunted their progress to reach their full potential. Therefore these 

problem statements have become guidance for this research work in order to find 

viable solutions to the issues stated above. 

 

 

 

 

1.4 Objectives of The Study        

 

In order to achieve the purpose of study and to answer the research question, 

the objectives are listed as below to guide this study: 

 

1. To identify the pre-competition state anxiety: cognitive anxiety, somatic 

anxiety level and the self-confidence level among males and females 

volleyball athletes. 

 

2. To develop a 3D virtual environment for assisting volleyball athletes in term 

of focusing on their pre-competition state anxiety and self-confidence levels. 

 

3. To test the reliability and validity of the developed 3D virtual environment. 

 

4. To determine the effectiveness of the developed 3D virtual environment on 

psychological and physiological changes of experimental and control groups 

before and after intervention of 3D virtual environment  
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1.5  Research Questions 

 

 

Four research questions are raised and ascertained to be explored in this study. 

The research questions for the exploration are as follows: 

 

1. What is the pre-competitive state anxiety level and self-confidence level 

among males and females volleyball athletes? 

 

2. How to develop a 3D virtual environment for volleyball athletes, which is 

able to help in pre-competitive state anxiety level and self-confidence level 

on volleyball athletes? 

 

3. What is the reliability and validity of 3D virtual environment? 

 

4. What are the psychological changes and physiological changes of 

experimental and control group before and after the intervention of 3D virtual 

environment? 
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1.6 Hypotheses 

 

 

The following hypotheses were proposed: 

 

Ho1: There are no difference on the pre-competitive state anxiety and self-confidence 

level between male volleyball athletes and female volleyball athletes. 

 

Ha1:  There are significant difference on the pre-competitive state anxiety and self-

confidence level between male volleyball athletes and female volleyball 

athletes. 

 

Ho2:  There are no differences on psychological variables between pre-test and post-

test between experimental and control groups. 

 

Ha2:  There are statically differences on psychological variables between pre-test and 

post-test between experimental and control groups. 

 

Ho3:  There are no differences on physiological variables between pre-test and post-

test between experimental and control groups. 

 

Ha3:  There are statically differences on physiological variables between pre-test and 

post-test between experimental and control groups. 

 

 

 

 

1.7 Significant of the Study 

 

 

Some of the athletes experienced the feeling of fear, unhappiness, guilt, 

discouragement and focus distraction in competition seasons (Cerin, 2003; Kais & 

Raudesepp, 2005). Athletes should be flexible enough to adapt to the highly 

competitive sport environment, which is often able to induce their anxiety. Athletes 
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might achieve good performance if they are able to handle their competitive anxiety 

emotions or frequently adapt well enough with the high stress environment. Hereby, 

the purpose of this study is to overcome the pre-competitive state anxiety level and 

enhance the self-confidence level of novice volleyball athletes. 

 

1.7.1 Athletes 

 

 

In this study, virtual reality is applied in sport psychology with the main aim 

to improve athletes‟ mentality, especially amongst novice volleyball athletes. 

Nowadays, virtual reality is enthusiastically known as one of the state-of-the-art tool 

in experimental psychology. Pan et al., (2006) proven that virtual reality can reduce 

anxiety level, train motor and cognitive skills, enhance enjoyment, improve spatial 

understanding and add new benefits on learning. Hence, virtual environment could 

really be a useful tool that benefits athletes during psychological training. 3D virtual 

environment allows athletes to visualize themselves in the high pressure competition 

situation. 

  

 

Furthermore, virtual reality can assist in full control of athletes‟ concentration 

when the virtual situations are similar to the real competition situations. Moreover, it 

is necessary to highlight virtual reality with “flexibility” because it is not only “close 

to real world” environment but also imaginary arrangement with related essential 

properties virtual objects. Therefore, the finding of this research will provide 

significant contribution to help decrease athletes‟ competitive anxiety level and to 

enhance athletes‟ confidence level.  
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1.7.2 Coaches 

 

 

Additionally, the findings of this research could also be used as a reference 

and for development of new virtual reality tools for coaches as different teams and 

different levels of plays would require different content. Since virtual reality at 

present is still a relatively new advanced technology in sport, there are significant 

room for improvements where feedbacks and specific requirements from coaches 

will allow rapid development of the required custom 3D virtual reality contents 

tailored for specific skill sets, tactical plays, individual players, the whole teams or 

even for different competitions. A seminal contribution by Stinson and Bowman 

(2014) agreed that virtual environment could induce sport anxiety in high pressure 

games situation, where coaches can control the level of exposure and gradual 

introduction of the content to fit into periodization of the training cycles.  

 

 

1.7.3 Sport Psychologists 

 

 

 There are different levels of utilizations of 3D virtual reality in sports where 

for some sports such as American football, the technology is adopted by professional 

teams to give them competitive edge in matches (Christina & Barresi and Shaffner, 

1990). However, volleyball sport is different compared to these sports as the skills 

executions are done within split second without any opportunity to hold onto the ball 

or dribble the ball with exception of service skill. There are several other features of 

volleyball sport that make it a unique sports and this could open up new areas of 

research for sports psychologists. 

 

 

 In terms of applications of the 3D virtual reality tool, sports psychologists can 

plan, monitor and provide effective psychological intervention or mental 

rehabilitation for volleyball athletes to prepare them for upcoming competitions. In 

addition, after analyzing the players‟ mental strength or profile of pre-competition 
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state anxiety levels over certain time period, specific programs can be created by 

sports psychologists to help these athletes overcome their “mental barriers”. 

 

 

 

 

1.8 Limitation of the study 

 

 

The scope of the study shall be interpreted by keeping some limitations in 

mind. Firstly, this intervention instrument was designed only for novice volleyball 

athletes. Secondly, the intervention instrument was limited for 12 sessions (1 month) 

duration; intervention sessions were started after the pre-test, however, for the post-

test was conducted after the intervention periods. The experiment was focused on 

pre-test and post-test of psychological changes (pre-competition state anxiety and 

self-confidence) and physiological changes (heart rate, blood pressure and skin 

conductance) among experimental group and control group. Thirdly, the 

development of the intervention instrument was based on cognitive behaviour 

therapy (CBT); relaxation, breathing and imagery, virtual reality exposure therapy 

(VRET) and Paivio‟s Analytic framework to overcome the pre-competition state 

anxiety and self-confidence„s weakness. 

 

 

 

 

1.9 Scope of the Study 

 

 

The scope of this study consists of four major parts. First of all, the pre-

competitive state anxiety and self-confidence level among Malaysia male and female 

volleyball athletes have been investigated using Competitive State Anxiety Inventory 

(CSAI-2). Next, 3D virtual environment was decided to be developed to overcome 

the critical issues based on the preliminary results. There are three different theories 
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were involved in 3D virtual environment such as: cognitive behavioural therapy, 

virtual reality exposure therapy (VRET) and Paivio Imagery. Test re-test was 

conducted to check the reliability of 3D virtual environment upon completion of 

development stage. This study involved an experimental group and a control group to 

demonstrate the effectiveness of 3D virtual environment in pre-competitive state 

anxiety and self-confidence level based on the psychological and physiological 

changes. However, the results were presented is a quasi-experimental research design 

in visual analysis. 

 

 

 

 

1.10 Theoretical Framework 

 

 

The theoretical framework is organized to connect the theory to the 

development of intervention instrument.  It is a guide for the research work and will 

help determine the parameters to be measured. Competitive anxiety can be managed 

and it is possible to enhance athletes ‟performance, if the individual involved knows 

how to handle it. However, if an individual lets anxiety take over and does not 

manage it well, it can cause perceptual lessening, muscle stiffness and will feel 

worried on sport performance. This study focuses on novice volleyball athletes, who 

are unable to manage their pre-competitive anxiety level due to the low level of self-

confidence. As identified in the literature review, there are some established 

methodologies in handling pre-competitive anxiety exists in sport today. Thus, 

cognitive behavioural theory (CBT) is also applied in this study (Luiselli & Reed, 

2011).  

 

 

Objectives of this study have been developed based on the cognitive 

behavioural therapy theory, to observe the effectiveness of the instrument in reducing 

pre-competitive anxiety and to enhance self-confidence. Addis et al., (2006) defined 

that cognitive behavioural theory (CBT) in sport is a treatment to reform negative 
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thought processes and it is widely observable on behaviour and cognitive structures. 

Meanwhile, Frodi et al., (2010) opined that cognitive behavioural theory (CBT) is 

able to enhance performance, thoughts and behaviours of an athlete. Luiselli & Reed 

(2011) had highlighted several cognitive behavioural theory (CBT) theory 

components such as goal setting, self-talk and mental rehearsal (imagery). This 

therapy will be involved during the intervention of 3D immersive environment by 

volleyball athletes. 

 

 

At present, virtual reality is currently being used as a tool for cognitive 

behavioural therapy (CBT) and it is termed as virtual reality exposure therapy 

(VRET). Krijin et al., (2004) explained that virtual reality exposure therapy (VRET) 

is a combination of virtual reality and therapy, in which users are able to integrate 

with computer graphics, body tracking devices, visual displays and other sensory 

input devices. Users are allowed to immerse themselves in order to overcome their 

fears in a totally safe, controllable and repeatable situations through computer 

generated virtual environment. To ensure that users can immerse themselves during 

virtual reality exposure therapy (VRET), visual input, audio effect and sensory input 

are very important aspects to be emphasized during development of 3D virtual 

environment. 

 

 

There is an important theory in this theoretical framework, which is identified 

as Paivio‟s analytic framework (1985) for imagery. The framework is recommended 

by Paivio (1985) and later operationalized by Hall, Mack, Paivio, and Hausenblas 

(1998). Paivio‟s conceptual model of imagery consists of five elements: cognitive 

specific (CS; imagery of skills), cognitive general (CG; imagery of game plans & 

strategies), motivational specific (MS; imagery of goal settings), motivational 

general-arousal (MG-A; imagery of stress, anxiety, and arousal), and motivational 

general-mastery (MG-M; imagery of being self-confident, mentally tough, focused, 

and positive).  Thus, the 3D virtual environment will be designed by adhering to this 

theory with development of the competition environment and related games-play 

situation for volleyball athletes. 
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Instructional design method-technology based approach ADDIE (Analyze, 

Design, Development, Implementation and Evaluation) used to develop the 

intervention instrument. ADDIE model is a framework that consists of general 

processes: analysis, design, development, implementation and evaluation which are 

utilized as instructional design or training progress. Meanwhile, it is also 

characterized as a guideline for building an effective training tool. Through the 

integration of theories and models specified above in the treatment phase, it 

illuminates the positive outcome and the psychological and physiological changes 

within a time period. 

 

 

 

Figure 1.1: Theoretical Framework 
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1.11 Conceptual and Operational Definition  

 

 

Several specialised terms are well-defined from different perspective to suit 

this study. Hence terms given below are the details of conceptual definitions and the 

operational terms which are equivalent to this study as described in this section.  

 

 

1.11.1 Pre-Competitive anxiety 

 

 

According to Jarvis (2006), competition can trigger an emotional state of 

anxiety and this condition usually occurs in every athlete involved in competition.  

 

In this study, pre-competitive anxiety is an unpleasant feeling, which is able 

to influence on athletes emotions, changes their physiological conditions and could 

lessening their self-confidence and weaken their performance. 

 

 

1.11.2 Sport psychology 

 

 

Weinberg and Gould (2010) defined that sport psychology involved the 

combination of the field of kinesiology and psychology. It involved the study of how 

psychological factors influence on an athlete's performance and the process of how 

the athletes are affected by psychological and physical features during a tournament. 

 

In this study, sport psychology is referred as one of the important elements in 

enhances athletes‟ pre-competitive state anxiety (cognitive anxiety and somatic 

anxiety) levels and self-confidence level. 

  

Competitive Anxiety 

1. unpleasant emotion & critical 

problems for all athletes 

2. lack of experience, concentration 

and self-confidence  
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1.11.3 Virtual environment 

 

 

Burdea and Coiffet (2003) and Slater and Steed (2002) identified that virtual 

environment is an advanced technology, which is allow users to interact with 3D 

computer generated artificial by using their senses and skills. 

 

 

In this study, virtual environment played as a computer-generated-simulated 

environment (3 dimensional graphic) and integrated it with Google cardboard HMD 

devices as a sport psychology tools. It allows athletes to drum up the presence feeling 

of competition situation in the non-physical world. 

 

  

 

 

1.12 Summary 

 

 

This chapter has delineated the characteristic of sport psychology and the 

importance of using psychological skills to address competitive anxiety issues. 

Competitive anxiety is the main factor that could adversely influence athletes‟ 

performance during competition periods. This chapter also briefly explained the 

specific guidelines to be supported in this study such as the theoretical framework 

and conceptual & operational definition. Besides that, this chapter also highlighted 

the development of 3D virtual environment which is the latest technology in sport 

psychology field and still new to be used to treat the anxiety level among athletes. 

The importance of this study is to create a 3D virtual environment as a psychological 

training tool in order to decrease the competitive anxiety level among volleyball 

athletes. The next chapter will discuss findings from the literature revie



196 

 

 

 

 

 

REFERENCES 

 

 

 

 

Abdul Aziz R. (2013, July 31). Malaysian athletes at Olympics lack mental strength 

says IJN chief. The Star, Retrieved August 14, 2014 from 

http://www.thestar.com.my/News/Nation/2012/07/31/Malaysian-athletes-at-

Olympics-lack-mentalstrength-says-IJN-chief/  

 

Addis, M. E., Hollon, S. D., Schmaling, K. B., Atkins, D. C., Dimidjian, S., Dobson, K. 

S., Gallop. R. and Gollan, J. K. (2006). Randomized trial of behavioral activation, 

cognitive therapy and antidepressant medication in the acute treatment of adults 

with major depression. Journal of Counselling and Clinical Psychology, 4,658-

670.  

 

Aghajan, Z., Acharya, L., Moore, J., Cushman, J., Vuong, C. and Mehta, M. (2014). 

“Impaired spatial selectivity and intact phase precession in two-dimensional 

virtual reality”, Journal Nature Neuroscience, 18 (1), 121-128. Retrieved from: 

http://www.nature.com/neuro/journal/v18/n1/full/nn.3884.html 

 

Alison, C. (2006). Anxiety Disorder and Learning. Hisdale. N. J.: Erlbaum. 

 

Alwan, M., Zakaria, A., Rahim, M. A., Hamid, N. A. and Fuad, M. (2013). Comparison 

between Two relaxation methods on competitive state anxiety among college 

soccer teams during pre-competition stage. International Journal of Advanced 

Sport Sciences Research.1(1):90-104. 

http://www.thestar.com.my/News/Nation/2012/07/31/Malaysian-athletes-at-Olympics-lack-mentalstrength-says-IJN-chief/
http://www.thestar.com.my/News/Nation/2012/07/31/Malaysian-athletes-at-Olympics-lack-mentalstrength-says-IJN-chief/
http://www.nature.com/neuro/journal/v18/n1/full/nn.3884.html


197 

 

American Heart Association. (2011, November 24). Retrieved July 15, 2014 from: 

https://mymission.lamission.edu/userdata/ruyssc/docs/BPand-PR-Chart.pdf 

 

Ampofo-Boateng K. (2009). Understanding sport psychology. University Publication 

Centre (UPENA) UiTM, Selangor. 

 

Andreae, M. H. (1996). Virtual reality in rehabilitation. British Medical Journal, 312, 4-

5. 

 

Andreassi, J. L. (2000). Chap. 10, Pupillary response and behavior. In: 

Psychophysiology: Human Behavior & Physiological Response, 4th ed. Lawrence 

Erlbaum Assoc., Mahwah, N.J., pp. 218-233. 

 

Andrew, M. (2011). "ACTH Action on the Adrenal". Endotext.org. Retrieved 18 April 

2013. 

 

Arch, J. J. and Craske, M. G. (2008). Acceptance and commitment therapy and cognitive 

behavioral therapy for anxiety disorders: Different treatments, similar 

mechanisms? Clinical Psychology: Science and Practice, 15, 263-279. 

 

Athan, A. N. and Sampson, U. I. (2013). Coping with pre-competitive anxiety in sports 

competition. European Journal of Natural and Applied Sciences, 1(1), 1-9. 

 

Balaguer, I., Gonzales, L., Fabra, P., Castillo, I., Merce, J. and Duda, J. L. (2012). 

Coaches‟ interpersonal style, basic psychological needs and the well- and ill- being 

of young soccer players: a longitudinal analyses. Journal of Sports Science, 1-1. 

 

Balbir. S (2013, September 22). Our athletes lack winning mentality. Free Malaysia 

Today. Retrieved August 14 2013, from 

http://www.freemalaysiatoday.com/category/nation/2013/09/22/our-athletes-lack-

winning-mentality. 

https://mymission.lamission.edu/userdata/ruyssc/docs/BPand-PR-Chart.pdf


198 

 

Bailey, R. (2015), Cardiac Cycle, Retrieved 

from: http://biology.about.com/od/anatomy/ss/cardiac_cycle.htm 

 

Basaran, M. H., Tasgin, O., Sanioglu, A. and Taskin, A. K. (2009). Examination of the 

level of state-trait anxiety of athletes according to some variables, Journal of 

Institute for Social Sciences. University of Selcuk, 21: 533-542. 

 

Baumeister, R. F. and Showers, C. J. (1986). A review of para-doxical performance 

effects: Choking under pressure in sports and mental tests. European Journal of 

Social Psychology, 16, 361–383. 

 

Beauchamp, P. and Faubert, J. (In Press) Visual Perception Training: Cutting Edge 

Psychophysics and 3D Technology Applied to Sport Science, University of 

Montreal & Chief Science Officer. 

 

Bechara, A., Damasio, H. and Damasio, A. R. (2000). Emotion, decision-making, and 

the orbitofrontal cortex. Cerebral Cortex, 10, 295-307. 

 

Becker, J. B., Berkley, K. J., Geary, N. and Hampson, E. (2007). Sex differences in the 

brain: From genes to behavior. New York: Oxford University Press. 

 

Beckman, T. J., Cook, D. A., & Mandrekar, J. N. (2005). What is the validity evidence 

for assessments of clinical teaching? Journal General Internal Medicine, 20:1159-

1164. 

 

Behncke, L. (2004). Mental skills training for sports: A brief review. Athletic Insight, 

61(1). The Online Journal of Sport Psychology. 

 

Beilock, S. L. and Carr, T. H. (2001). On the fragility of skilled performance: What 

governs choking under pressure? Journal of Experimental Psychology: General, 

130, 701–725. 

http://biology.about.com/od/anatomy/ss/cardiac_cycle.htm


199 

 

Benson, H. and Klipper Z. M. (1976). The relaxation response. London. 

 

Berger, B. G. (1994). Coping with stress: The effectiveness of exercise and other 

techniques, Quest, 46, 100-119. 

 

Besharat, M. A. and Pourbohlood, S. (2011). Moderating effects of self- confidence and 

sport self-efficacy on the relationship between competitive anxiety and sport 

performance. Psychology, 2, 760- 765. 

 

Bideau. B., Kulpa. R., Vignais. N., Brault. S. and Milton. F. (2010). “Using Virtual 

Reality to Analyze Sport Performance”. IEEE Computer Graph and  Applications. 

(2):14-21 

 

Bideau, B., Kulpa, R., Menardais, S., Fradet, L., Multon, F. and Delamarche, P. (2003). 

Real handball goalkeeper vs virtual handball thrower. Presence, 12 (4), pp. 411-

421. 

 

Bideau, B., Multon, F., Kulpa, R., Fradet , L., Arnadi, B. and Delamarche, P. (2004). 

Using virtual reality to analyze links between handball thrower kinematics and 

goalkeeper‟s reactions. Neuroscience Letters, 372 (1-2), pp. 119-122. 

 

Bidin. J. (2003). Tinjauan mengenai tahap kebimbangan atlete berpasukan Uninersiti 

Pendidikan Sultan Idris (UPSI) diperingkat pra-pertandingan. Thesis. Universiti 

Pendidikan Sultan Idris, Tanjung Malim. 

 

Binboga, E., Guven, S. and Tok, S. (2012). Psychophysiological Responses to 

Competition and the Big Five Personality Traits. Journal of Human Kinetics 187-

194. 

 



200 

 

Blair, H. T. and LeDoux, J. E. (2001), Functional role of N-methyl-D-aspartate receptors 

in lateral amygdala. In Biophysical neural networks (ed. R.R. Poznanski), pp. 95–

121, New York. Mary-Ann Liebert, Inc 

 

Blumenstein, B., Lidor, R. and Tenenbaum, G. (2007). Periodization and planning of 

psychological preparation in individual and team sports. Psychology of sport 

training (pp. 137-161). London, UK: Meyer & Meyer Sports. 

 

Bompa, T. (1999). Periodization: Theory and methodology of training (4
th
 ed.). 

Champaign, Illinois: Human Kinetics. 

 

Bompa, T. and Haff, G. (2009). Periodazation: Theory and methodology of training (5
th
 

ed.). Champaign, Illinois: Human Kinetics. 

 

Boron, W. F. (2003). "Integration of Salt and Water Balance (pp. 866–7); The Adrenal 

Gland (p. 1059)". Medical Physiology: A Cellular And Molecular Approaoch. 

Elsevier/Saunders. ISBN 1-4160-2328-3 

 

Botella, C., Villa, H., Garcia-Palacios, A., Banos, R. M., Quero, S. and Alcaniz, M. 

(2007). Virtual reality exposure in the treatment of panic disorder and 

agoraphobia: A controlled study. Clinical Psychology & Psychotherapy, 14, 164-

175. 

 

Bourne, E. (2000). The Anxiety and Phobia Workbook. Oakland: New Harbinger 

Publications. 

 

Bowman, D. A. and McMahan, R. P. (2007). "Virtual reality: how much immersion is 

enough?" IEEE Computer Society. 40(7): 36-43. 

 



201 

 

Boyd, J. and Munroe, K. (2003). The use of imagery in climbing. Athletic Insight. The 

Online Journal of Psychology. Retrieved on 23 July, 2014 from 

http://www.athleticinsight.com/Vol5Iss2/ClimbingImagery.htm. 

 

Bray, S. R. and Martin, K. A. (2003). The effect of competition location on individual 

athlete performance and psychological state. Psychology. Sport and Exercise, 4: 

117-12. 

 

Brandyn, F. D. and Ostrow, A. C.  (2007). The effects of utilizing a preshot routine and 

deep breathing on reducing performance anxiety and improving serving 

performance among youth tennis players. (Master thesis). ProQuest Education 

Journals, (1451900). 

 

Brever, B. W. (2009) Sport Psychology: Handbook of Sport Medicine and Science. 

Wiley- Blackwell, USA, 32. 

 

Briscoe, M. (1985). Sex differences in psychological well-being. PsychologicaI 

Medicine, 1, 1-46. 

 

Brunnett, G. Rusdorf, S. and Lorenz, M. (2006). “V-Pong: An Immersive Table Tennis 

Simulation,” IEEE Computer Graphics and Applications, vol. 26, no. 4, pp. 10-13. 

 

Bruce, L., Miller, Jeffrey L., Cummings. (2007). The Human Frontal Lobes: Functions 

and Disorders, Guilford Press, 2007, p577. 

 

Bruce, A., Vaughan, K., Stephanie, H., Marcus, P., Ali, M. and Laurel, M. (2013). 

Biophysical Foundations Human Movement-3
rd

 Edition, Hardback. 

 

Bryman, A. and Bell, E. (2003). Business research methods. New York: Oxford 

University Press. 



202 

 

Bull, S. J. (1991). Personal and situational influences on adherence to mental skills 

training. Journal of Sport & Exercise Psychology, 13(2), 121-132. 

 

Bull, S. J. (1995). Reflections on a 5-year consultancy program with the England women's 

cricket team. The Sport Psychologist, 9, 148-163. 

Burdea, C. and Coiffet, P. (2003). Virtual Reality Technology, (2
nd

 Eds) Wiley-IEEE 

Press; 2
nd

 edition. 

 

Burton, D. (1990). Multimodal stress management in sport: Current status and future 

directions. Stress Performance in Sport, Wiley, Chichester, 171-201. 

 

Burton, D. and Raedeke, T. (2008). Sport psychology for coaches. Champaign, IL: 

Human Kinetics. 

 

Callow, N. and Hardy, L. (2001). Types of imagery associated with sport confidence in 

netball players of varying skill levels. Journal of Applied Sport Psychology, 13, 1-

17. 

 

Callow, N., Hardy, L. and Hall, C. (2001). The effects of a motivational general-mastery 

imagery intervention on the sport confidence of high-level badminton players. 

Research Quarterly For Exercise and Sport, 72, 389-400. 

 

Callow, N. and Waters, A. (2005). The effect of kinesthetic imagery on the sport 

confidence of flat-race horse jockeys. Psychology of Sport & Exercise, 6, 443-459.  

 

Camels, C., Holmes, P., Berthoumeius, C., Paris, F. and Singer, R. (2004). The 

development of movement imagery vividness through a structured intervention in 

softball.  Journal of Sport Behavior, 27, 307-322. 

 

Campeau, S. and Davis, M. (1995). Involvement of the central nucleus and basolateral 

complex of the amygdala in fear conditioning measured with fear-potentiated 



203 

 

startle in rats trained concurrently with auditory and visual conditioning. Journal 

of  Neuroscience, 15:2301-2311. 

 

Cannon, Walter (1932). Wisdom of the body. United States: W.W. Norton & Company. 

ISBN 0393002055. 

 

Carrera, M. and Bompa, T. (2007). Theory and methodology of training : General 

perspectives. In B. Blumenstein, R. Lidor, & G. Tenenbaum (Eds.). Psychology of 

sport training (pp.19-39). Oxford, United Kingdom: Meyer & Meyer Sport. 

 

Cartoni, A. C., Minganti, C. and Zelli, A. (2005). Gender, age, and professional-level 

differences in the psychological correlates of fear of injury in Italian gymnasts. 

Journal Sport Behavioral. 28(1): 3. 

 

Cashmore, E. (2008). Sport and exercise Psychology: The Key Concepts, Second Edition 

Routledge, USA, 36. 

 

Cazenave, N., Le Scanff, C, & Woodman, T. (2007). Psychological profiles and 

emotional regulation characteristics of women engaged in risk-taking sports. 

Anxiety, Stress, & Coping, 20(4),42\A35. 

 

Cerin, E. (2003). Anxiety versus fundamental emotions as predictors of perceived 

functionality of pre-competitive emotional states, threat and challenge in 

individual sports. Journal of Applied Sport Psychology, 15, 223-238. 

 

Christina, R., Barresi, J.V. and Shaffner, P. (1990) The development of response 

selection accuracy in a football linebacker using video training, Sports 

psychologist, 4(1), pp.11-17. 

 

Chu-min, L. and Masters, R. S.W. (2001). Analogy learning: a means to implicit motor 

learning.  Journal Sports Science. 19:307-319. 



204 

 

Clark, R. A. (1998). A comparison of topics and objectives in a cross section of young 

men‟s and women‟s everyday conversations. In D. J. Canary & K. Dindia (Eds.), 

Sex differences and similarities in communication: Critical essays and empirical 

investigations of sex and gender in interaction (pp. 303-319). Mahwah, NJ: 

Erlbaum. 

 

Clifton, R.T. and Gill, D. L. (1994). Gender differences in self-confidence on a 

feminine-type task.  Journal of Sport and Exercise Psychology. 16: 150-162. 

 

Coelho, C. M., Waters, M. A., Hine, T. J. and Wallis, G. (2009). The use of virtual 

reality in acrophobia research and treatment. Journal of Anxiety Disorders, 23, 

563-574. 

 

Cooke, A., Kavussanu, M., McIntyre, D., & Ring, C. (2010). Psychological, muscular 

and kinematic factors mediate performance under pressure. Psychophysiology. 

DOI : 10.1111/j.1469-8986.2010.01021. 

 

Cooke, S. F., Bliss, T. V. (2006). "Plasticity in the human central nervous system". 

Brain: A Journal of Neurology, Volume 129, Issue 7, pp. 1659 – 1673. Oxford 

University Press. Retrieved 31 August, 2014 from: 

http://brain.oxfordjournals.org/content/129/7/1659. 

 

Cox, R. H. (2002). Sport psychology: Concepts and applications (5th Ed.). New York: 

McGraw Hill. 

 

Craft, L., Magyar, T., Becker, B. and Feltz, D. (2003). The relationship between the 

Competitive State Anxiety Inventory-2 and sport performance: A meta-analysis. 

Journal of Sport and Exercise Psychology, 25, 44-65. 

 

http://brain.oxfordjournals.org/content/129/7/1659


205 

 

Craig, C. (2014). Understanding perception and action in sport : how can virtual reality 

technology help? Sports Technology, 6 (4), 37-41. 

doi:10.1080/19346182.2013.855224. 

 

Creasy, J. W., Rearick, M., Buriak, J. and Wright, L. (2009). Are you coaching mental 

skills? Why not? Virginia Journal, 30(2), 13-14. 

 

Creswell, J. W. (2012). Qualitative inquiry and research design: Choosing among the 

five traditions (3
rd

 ed.). Thousand Oaks, CA: Sage. 

 

Cresswell, S. and Hodge, K. (2004). Coping skills: Role of trait sport confidence and 

trait anxiety. Perceptual and Motor Skills, 98, 433-438. 

 

Cristina, A. (2004). Anxiety and performance in table tennis players. Journal Sport 

Psychology, 24: 185-204. 

 

Cumming, J. and Ste-Marie, D. M. (2001). The cognitive and motivational effects of 

imagery training: A matter of perspective. Sport Psychology, 15, 276_/287. 

 

Cumming, J., Olphin T. and Law, M. (2007). Self-reported psychological states and 

physiological responses to different types of motivational general imagery. 

Athletic Insight: The Online Journal of Sport Psychology, 29(5), 629-644. 

 

Davies, D. (1995). Psychological Factors in Competitive Sport: Anxiety, Arousal, 

Stress, Coping. Philadelphia. The Falmer Press. 

 

Dandu, M. (2014), Benefits of Deep Breathing for a Healthy Life, UrbanWired. 

Retrieved from: http://urbanwired.com/health/benefits-of-deep-breathing/ 

 

Dores, A. R., Barbosa, F., Monteiro, L., Reis, M., Coelho, C., Ribeiro, E., Leitão, M., 

Carvalho, I. P., Sousa, L. and Caldas, A. (2014), “Amygdala Activation in 

http://urbanwired.com/health/benefits-of-deep-breathing/


206 

 

Response to 2D and 3D Emotion- Inducing Stimuli”, PsychNology Journal, 

Volume 12, Number 1-2, 29 – 43. Retrieved 23 February, 2015 from 

www.psychnology.org 

 

Denis, M. (1985). Visual imagery and the use of mental practice in the development of 

motor skills. Canadian Journal of Applied Sports Science, 10, 4–16. 

 

Dohmen, T. J. (2008). Do professionals choke under pressure? Journal of Economic 

Behavior & Organization, 65(3), 636-653. 

 

Douglas, A., Louis, A., Alison, C. and Edward, J. (2006). Psychology (Seven edition). 

Hocughton Mifflin Company, Boston N. Y. 

 

Driskell, J. E., Copper, C. and Moran, A. (1994). Does mental practice enhance 

performance? Journal of Applied Psychology, 79, 481-491. 

 

Dusek, J. A., Hibberd, P. L., Buczynski, B., Chang, H. B., Dusek, K., Johnston, J. M., 

Wohlhueter, A. L. and Benson, H., Zusman R. M., (2008). Stress management 

versus lifestyle modification on systolic hypertension and medication elimination: 

a randomized trial. The Journal of Alternative and Complementary Medicine, 

14(2), 129-38. 

 

Eggleston, T., College, M. and Smith, G. (2007). Going for the gold: Using sports 

psychology to improve teaching and learning. Psychological Science. 20(3). 

Retrieved 11 February, 2015, from http://www.psychologicalscience.org/ 

 

Ehrlenspiel, F. (2006) Choking under pressure - attention and motor control in 

performance situations. Doctoral dissertation. Retrieved 17 March, 2015, from 

http://opus.kobv.de/ubp/volltexte/2007/1237/pdf/ehrlenspiel_diss .pdf 

 

http://www.psychnology.org/
http://www.psychologicalscience.org/


207 

 

Engler, Lauren, Whitney, L., Martin, J. K., Naze, S. “Liar Liar, Pants on Fire! A 

Physiological Study of Deception.” University of Wisconsin--Madison. 

Physiology, 435. 

 

Epting, L., Riggs, K. N., Knowles, J. D. and Hanky, J. J. (2011). "Cheers Vs. Jeers: 

Effects of audience feedback on individual athletic performance." North American 

Journal Of Psychology, 299-312. Academic Search Premier.  

 

Erickson, K. and Schulkin, J. (2003). “Facial Expressions of Emotion: A Cognitive 

Neuroscience Perspective”, Brain and Cognition, vol. 52, no. 1, pp. 52-60, 2003. 

 

Esfahani, N. and Soflu, G. H. (2010). The comparison of pre-competition anxiety and 

state anger between female and male volleyball players. World Journal of Sport 

Sciences, 3(4), 237-242 Houghton Mifflin Company, Boston N. Y. 

 

Evans, L., Jones, L. and Mullen, R. (2004). An imagery intervention during the 

competitive season with an elite rugby union player. Sport Psychologist, 18, 252- 

271. 

 

Farabee, M. J. (2001), The Endocrine System, Retrieved 

from: http://www2.estrellamountain.edu/faculty/farabee/Biobk/BioBookENDOCR

.html 

 

Fels, S., Kinoshita, Y., Grace, T., Takama, Y., Yohanan, S., Takahashi, S. and Gadd, A. 

(2005). Swimming Across the Pacific : AVR Swimming, (February), 24-31. 

 

Feltz, D. L. and Riessinger, C. A. (1990). Effects of in vivo imagery and performance 

feedback on self-efficacy and muscular endurance. Journal of Sport and Exercise 

Psychology, 12, 132-143. 

 

http://www2.estrellamountain.edu/faculty/farabee/Biobk/BioBookENDOCR.html
http://www2.estrellamountain.edu/faculty/farabee/Biobk/BioBookENDOCR.html


208 

 

Fenici, R., Ruggieri, M.P., Brisinda, D. and Fenici, P. (1999). Cardiovascular adaptation 

during action pistol shooting. Journal of Sports Medicine and Physical Fitness, 39, 

259-66. 

 

Feuerstein, M., Labbe, E. E. and Kuczmierczyk, A. R. (1986). Health Psychology: A 

Psychological Perspective, Plenum Press, New York. 

 

Filaire, E., Sagnol, M., Ferrand, C., Maso, F. and Lac, G. (2001). Psychophysiological 

stress in judo athletes during competitions. The Journal of sports medicine and 

physical fitness, 41(2), 263-268.  

 

Fish, L., Hall, C. and Cumming, J. (2004). Investigating the use of imagery by elite 

ballet dancers. Avante, 10, 26-39.  

 

Fish, Matthew. T. (2011). A randomized controlled study of the effectiveness of casual 

video games in reducing symptoms of anxiety. Master Thesis. Greenville, NC: 

East Carolina University. 

 

Fletcher, D. and Fletcher, J. (2005). A meta-model of stress, emotions and performance: 

conceptual foundations, theoretical framework, and research directions. Journal of 

Sports Science ;23(2):157-158. 

 

Foa, E. B. and Kozak, M. J. (1986). Emotional processing of fear: Exposure to 

corrective information. Psychological Bulletin, 99(1), 20-35. 

 

Frey, M. M., Laguna, P. L. and Ravizza, K. K. (2003). Collegiate athletes‟ mental skill 

use and perceptions of success: an exploration of the practice and competition 

settings. Journal of Applied Sport Psychology, 15(2),115-128.  

 



209 

 

Frodi, A, Nilsson, E.L., Palmer, S., Regnerm A.M. and Gyllensten, K. (2010). 

Experiences of cognitive coaching: A qualitative study. International Coaching 

Psychology Review, 1750-2764. 

 

Gadotti, I. C., Vieira, E. R. and Magee, D. J. (2006). Importance and Clarification of 

Measurement properties in Rehabilitation. Revista Brasileira de Fisioterapia, 10, 2, 

137-146. 

 

Garza, D.L. and Feltz, D. L. (1998). Effects of selected mental practice on performance, 

self-efficacy, and competition confidence in figure skaters. Sport Psychologist, 12, 

1-15.   

 

Geary, D. C. (2009). Male, Female: The Evolution of Human Sex Differences. 

Washington, D. C.: American Psychological Association. 

 

Geiger, C., Herder, J., G bel, S.,  Heinze, C. and  Marinos, D., (2009). Design and 

Virtual Studio Presentation of a Traditional Archery Simulator, Proceedings of the 

Entertainment Interfaces Track 2010 at Interaktive Kulturen 2010, Duisburg, 

CEUR-WS.org/Vol-634, ISSN 1613-0073. 

 

George, D., & Mallery, P. (2003). SPSS for Windows step by step: A simple guide and 

reference. 11.0 update (4th ed.). Boston: Allyn & Bacon. 

 

Gill, S., Kolt, G. S. and Keating, J., (2004). Examining the multi process theory: an 

investigation of the effects of two relaxation techniques on state anxiety. Journal 

of Bodywork and Movement Therapies, 8(4), 288-296. 

 

Giuliano, T. A., Popp, K. E. and Knight, J. L. (2000). Footballs versus barbies: 

Childhood play activities as predictors of sport participation by women. Sex Roles, 

42(3/4), 159-181. 

 



210 

 

Gliem, J. and Gliem, R. (2003). Calculating, interpreting, and reporting Cronbach‟s 

Alpha Reliability Coefficient for Likert-type scales. Midwest Research-to-Practice 

Conference in Adult, Continuing, and Community Education. Retrieved 6 October, 

2010, from http://hdl.handle. net/1805/ 344 

 

Golafshani, N. (2003). Understanding reliability and validity in qualitative research. The 

Qualitative Report, 8(4), 597-607. Retrieved 11 August, 2014, 

from http://www.nova.edu. 

 

Goldberg, A. S. (2015). Volleyball player and peak performance. Retrieved 13 July, 

2015, from http://www.competitivedge.com/catalog/volleyball 

 

Goldberg, A.S. (1998). Sports Slump Busting: 10 Steps to Mental Toughness and Peak 

Performance.Champaign, IL: Human Kinetics; p. 1998. 

 

Goldstein, D.S. (2001). Overview of the autonomic nervous system. In: Goldstein DS, 

editor. The autonomic nervous system in health and disease. New York-Basel: 

Marcel Dekker Inc, pp. 23-135. 

 

Gould, D., Greenleaf, C., Guinan, D. and Chung, Y. (2002). A survey of U.S. Olympic 

coaches: Variables perceived to have influenced athlete performances and coach 

effectiveness. The Sport Psychologist, 16, 229-250. 

 

Gould, D., Udry, E., Tuffey, S. and Loehr, J. (1996). Burnout in competitive junior 

tennis players: I. A quantitative psychological assessment. The Sports 

Psychologist, 10, 322-340. 

 

Gravetter, F. and Wallnau, L. (2013). Essentials of statistics for the behavioral sciences. 

Stamford, CT: Cengage Learning. 

 

http://www.nova.edu/
http://www.competitivedge.com/catalog/volleyball


211 

 

Gregg, M., Hall, C. and Hanton, S. (2007). Perceived effectiveness of heptahtletes 

mental imagery. Journal of Sport Behavior, 40, 398-414. 

 

Grillon, H., Riquier, F., Herbelin, B. and Thalmann, D. (2006). Use of Virtual Reality as 

Therapeutic Tool for Behavioral Exposure in the Ambit of Social Anxiety 

Disorder Treatment. In Proceedings of the 6th International Conference on 

Disability, Virtual Reality and Associated Technology: 105-112. 

 

Grossbard, J. R., Smith, R. E., Smoll, F. L. and Cumming, S. P. (2009). Competitive 

anxiety in young athletes: Differentiating somatic anxiety, worry and 

concentration disruption. Journal of the Stress and Anxiety Research Society, 22:2. 

 

Grobbelaar, H.W. (2007). A survey of South African provincial netball coaches‟ 

opinions, abilities and limitations regarding mental skills training. South African 

Journal for Research in Sport, Physical Education and Recreation, 29(2): 27-39. 

 

Groscruth, P. (2002). Anatomy of sweat glands. In: Kreyden OP, Böni R, Burg G, 

editors. Hyperhidrosis and Botulinum Toxin in Dermatology. Karger, Basel: pp. 1-

9. 

 

Hale, B. S., Koch, K. R. and Raglin, J. S. (2002). State anxiety responses to 60 minutes 

of cross training, British Journal of Sports Medicine, 36: 105-7. 

 

Hall, C. R. (1998). Measuring imagery abilities and imagery uses. In Advances in sport 

and exercise psychology measurement, Ed. J. L. Duda, 165-172. 

Morgantown,West Virginia: Fitness Information Technology. 

 

Hall, C. R., Mack, D.E., Paivio, A. and Hausenblas, H. A. (1998). Imagery use by 

athletes: Development of the Sport Imagery Questionnaires. International Journal 

of Sport Psychology, 29, 73-89. 

 



212 

 

Hall, C. R., Schmidt, D., Durand, M. and Buckolz, E. (1994). Imagery and motor skills 

acquisition. Amityville, New York: Baywood. 

 

Hall, C., Stevens, D. and Paivio, A. (2005). The Sport Imagery Questionnaire: Test 

manual. Morgantown. West Virgina: Fitness Information Technology. 

Halliwell, W. (1990). Providing sport psychology consulting services in professional 

hockey. The Sport Psychologist, 4, 369-377. 

 

Hanton, S. Thoma, O. and Maynard, I. (2004). Competitive anxiety responses in the 

week leading up to competition: the role of intensity, direction and frequency 

dimensions. Psychology of Sport and Exercise, 5(2), 169-181. 

 

Hasegawa, H., Takatori, T., Komura, T. and Yamasaki, M. (2006). Combined effects of 

precooling and water ingestion on thermoregulation and physical capacity during 

exercise in a hot environment. Journal of Sports Science, 24:3-9 

 

Hecker, J. E. and Kaczor, L. M. (1988). Application of imagery theory to sport 

psychology: Some preliminary findings. Journal of Sport and Exercise 

Psychology, 10, 363-373. 

 

Helmuth, N. (1994). Hormones, Sex, and Society. New York: Praeger. 

 

Henschen, K., Statler, T. and Lidor, R. (2007). Psychological factors of tactical 

preparation. In Blumenstein, B., Lidor, R., Temembaum.G (Eds.). Psychology of 

sport training (pp.104-114). Oxford, United Kingdoms: Meyer& Meyer Sport. 

 

Herd, J. (1991). Cardiovacular response to stress. Physiological Reviews ,71:305. 

 

Hill, H. (2002). Dynamics of coordination within elite rowing crews: Evidence from 

force pattern analysis. Journal of Sports Sciences, 20(2), 101-117. 

 



213 

 

Ho, H-Z., Denturk, D., Lam, A.G., Zimmer, J.M., Hong, S. and Okamoto, Y. (2000). 

The affective and cognitive dimensions of math anxiety: A cross-national study. 

Journal for Research in Mathematics Education, 31, 362-379. 

 

Hoffman, J, "Physiological Aspects of Sport Training and Performance", Human 

Kinetics, 2002 (pp 138). 

 

Howland, J. M. (2006). Mental Skills Training for Coaches to Help Athletes Focus Their 

Attention, Manage Arousal, and Improve Performance in Sport. Journal of 

Education, 187(1), 49-66. 

 

Humara, M. (2001). The relationship between anxiety and performance: A Cognitive-

behavioral perspective. Athletic Insight 1(2): The Online Journal of Sport 

Psychology. 

 

Ichraf, A., Ali, B. M., Khaled, T., Liwa, M. and Ali, E. (2013). Effect of gender and type 

of sport on anxiety and self-esteem. International Journal of Humanities and 

Social Science Invention (3), 55-61. 

 

Ijsselsteijn,W. A., Kort, Y. A.W. D.,Westerink, J., Jager, M. D. and Bonants, R. (2006). 

Virtual fitness: Stimulating exercise behavior through media technology. 

Presence: Teleoperators and Virtual Environments, 15(6), 688-698. 

 

Issurin, V. (2007). A modern approach to high performance training: The block 

composition concept. In B. Blumenstein, R. Lidor, & G. Tenenbaum (Eds.), 

Psychology of sport training (pp.216-234). Oxford , United Kingdoms: Meyer & 

Meyer Sport. 

 

Ivan, M. and Nally, M. C. (2002). Contrasting Concepts of Competitive State-Anxiety in 

Sport. Journal of Sport Psychology, 4: 2. 

 



214 

 

Jackson, S. L. (2012), Research Methods and Statistics: A Critical Thinking Approach 

(4th Edition), Wadsworth Publishing. 

 

Jacobson, E. (1938). Progressive relaxation. Chicago, IL: University of Chicago. 

 

James, William, Berger, Timothy; Elston, Dirk (2005). Andrews' Diseases of the Skin: 

Clinical Dermatology (10th ed.). Saunders. pp. 6–7. ISBN 0-7216-2921-0. 

 

Jansen, A., Nguyen, X., Karpitsky, V. and Mettenleiter, M. (1995). "Central Command 

Neurons of the Sympathetic Nervous System: Basis of the Fight-or-Flight 

Response". Science Magazine 5236 (270). 

 

Jarvis, M. (2006). Sport psychology: A student‟s handbook. New York: Routledge. 

 

Jeffrey, C. I., William, F. S., Greg, A. S. (2002). Enhancing athletic performance using 

digital video in consulting. Journal of Applied Sport Psychology, Vol. 14, pp.237-

245. 

 

Jilun. S. L. H. (2004). Perbezaan tahap kebimbangan sebelum pertandingan dikalangan 

pemain bola tampar lelaki dan wanita Universiti Pendidikan Sultan Idris, semasa 

pemilihan pemain untuk menyertai MASUM pada Oktober 2003. Thesis. 

Universiti Pendidikan Sultan Idris, Tanjung Malim. 

 

Jindrinch. S. and Lenka. S. “Gender differences in acute heart failure”, Journal of 

Future Cardiology, 2009; 5(2): 109-11. 

 

Jing, X., Liu, F., Wu, B. and Miao, D. (2011). Guided imagery, anxiety, heart rate, and 

heart rate variability during centrifuge training. Aviation, Space, Environmental 

and Medicine, 82, 92-96. 

 



215 

 

Johnny, O. (2014). "MonkeyBrain: Create Emotional Balance, Physical Health, and 

Spiritual Awareness: Brain-Body-Spirit, The Practical Approach", Archway 

Publishing, pp 38-52. 

 

Johnson, R. B. and Christensen, L. (2008) Educational research: Quantitative, 

qualitative and mixed approaches (3rd ed.). SAGE: Thousand Oaks, California. 

 

Jones, G. and Swain, A.B.J. (1995) Predispositions to experience debilitative and 

facilitative anxiety in elite and non-elite performers. The Sport Psychologist 9, 

201-211. 

 

Jones, G., Hanton, S. and Connaughton, D. (2002). What is this thing called mental 

toughness? An investigation of Elite Sport Performers. Journal of Applied Sport 

Psychology, 14, 205-218. 

 

Kais, K. and Raudsepp, L. (2005). Intensity and direction of competitive state anxiety, 

self- confidence and athletic performance. Kinesiology, 37(1):13-20.  

 

Karageorghis, C. (2007). Competition Anxiety needn‟t get you down. Peak 

Performance, 243, P. 4-7. 

 

Kassim, Z. (2003). Perbandingan tahap kebimbangan seketiak dan keyakinan diri 

sebelum pertandingan dikalangan pemain bola tampar UPSI dalam kejohanan 

sukan MASUM 2002. Thesis. Universiti Pendidikan Sultan Idris, Tanjung Malim. 

 

Katz, L., Parker, J., Tyreman, H., Kopp, G., Levy, R. and Chang, E., (2005) Virtual 

reality in sports and wellness: promise and reality. International Journal of 

Computer Science in Sport, 4(1), pp.4-16. 

 



216 

 

Katz, L., Peng, X., Levy, R. & Sorrentino, R. M. (2005). Virtual. Visualization: 

Preparation for the Olympic Games Long-Track Speed Skating, International 

Journal of Computer Science in Sport, 2005 4:1, 39-44. 

 

Kimberly, D.D. (2013). External Factors and Athletic Performance. Liberty University. 

 

Klabunde, R. E. (2008). Vaughan-Williams classification of antiarrhythmic drugs. 

Cardiovasculare physiology Concepts. 2008. Retrieved 13 August, 2015, 

http://www.cvpharmacology.com/antiarrhy/ . 

 

Kleshnev, V. (1998). Estimation of biomechanical parameters and propulsive efficiency 

of rowing. Unpublished, Australian Institute of Sport. 

 

Koivula, N., Hessmen, P. and Fallby, J. (2001). Self-Esteem and perfectionism in elite 

athletes: effects on competitive anxiety and self-confidence. Personality and 

Individual Differences, 32, 865–875. 

 

Krane, V. and Williams, J. (1994). Cognitive anxiety, somatic anxiety, and confidence 

in track and field athletics: The impact of gender, competitive level and task 

characteristics. International Journal of Sport Psychology. 25: 203-217. 

 

Kreibig, S. D. and Gendolla, G. H. E. (2014). Autonomic nervous system measurement 

of emotion in education and achievement settings. In R. Pekrun, & L. 

Linnenbrink-Garcia (Eds.), International handbook of emotions in education, (pp. 

625–642). New York: Routledge. 

 

Krijn, M., Emmelkamp, P. M. G., Bouwman, M., van Gerwen, L. J. and Spinhoven, P. 

(2007). Fear of Flying Treatment Methods: Virtual Reality Exposure vs. Cognitive 

Behavioral Therapy. Aviation, Space, and Environmental Medicine, 78(2), 121-

128. 

 

http://www.cvpharmacology.com/antiarrhy/


217 

 

Krijn, M., Emmelkamp, P., Olafsson R. P. and Biemond. R. (2004). Virtual reality 

exposure therapy of anxiety disorders: A review, Clinical psychology review, vol. 

24, pp. 259-281. 

 

Kuan, G., Morris, T. and Terry, P. C. (2009). Effect of unfamiliar music on 

psychophysiological measures during imagery. Symposium presented at the 12th 

ISSP World Congress of Sport Psychology, Marrakesh, Morocco. 

 

Kurosumi, Kazumasa; Shibasaki, Susumu; Ito, Toshiho (1984). "Cytology of the 

Secretion in Mammalian Sweat Glands". In Bourne, Geoffrey H.; Danielli, James 

F. Protein Diffusion in Cell Membranes: Some Biological Implications. Orlando, 

Florida: Academic Press. pp. 253–330.  

 

Kulmatycki, L. A. and Bukowska, K. (2007). Differences in experiencing relaxation by 

sport coaches in relation to sport type and gender. Human Movement, 8(2), 98-103. 

 

Lagos, L., Vaschillo, E., Vaschillo, B., Lehrer, P. Bates, M. and Pandina, R. (2011). 

"Virtual reality-assisted heart rate variability biofeedback as a strategy to improve 

golf performance: A case study." Biofeedback, 39(1): 15-20. 

 

Lang, P.J. (1979). A bio-informational theory of emotional imagery. Psychophysiology, 

16: 495-512. 

 

Lang, P. J., Bradley, M. M. and Cuthbert, B. N. (1998). Emotion, motivation, and 

anxiety: brain mechanisms and psychophysiology. Biological Psychiatry. 44:1248-

63. 

 

Lau, M. and McMain, S. F. (2005). Integrating mindfulness meditation with cognitive 

and behavioral therapies: The challenge of combining acceptance-and change-

based strategies. Canadian Journal of Psychiatry, 50(13), 863. 

 



218 

 

Lavallee, D., Kremer, J., Moran, A.P., & Williams, M. (2004). Sport psychology: 

Contemporary themes. Basingstoke, UK: Palgrave Macmillan. 

 

Layton, J.  (2005), "How Fear Works",  HowStuffWorks.com. Retrieved 

from:http://science.howstuffworks.com/life/inside-the-mind/emotions/fear.htm 

 

Lazarus, R. S. (2000). How emotions influence performance in competitive sports. Sport  

Psychologist, 14(3), 229-252. 

 

Lee, J. L., Milton, A. L. and Everitt, B. J. (2006), “Reconsolidation and extinction of 

conditioned fear: inhibition and potentiation.” Journal of Neuroscience, 

26(39):10051-6. 

 

Lee, T. D., Chamberlin, C. J. and Hodges, N. J. (2001). Practice. In Singer, R. N., 

Hausenblas, H. A. & Janelle, C. M. (Eds.), Handbook of sport psychology (2nd 

ed., pp. 115–143). New York: Wiley. 

 

Leunes, A. and Nation, J. R. (2002). Sport Psychology (3rd Ed.). United States of  

America: Wadsworth Group. 

 

Lewis, B. P. and Linder, D. E. (1997). Thinking about choking? Attentional processes 

and paradoxical performance. Personality and Social Psychology Bulletin, 23(9), 

937-944. 

 

Lim, B. H. and Balbir, S. G. (2014). Gender Differences in the Effects of Psychological 

Interventions on Multidimensional State Anxiety Prior to Competition in 

Malaysian Volleyball Players. Retrieved 26 September 2014 from: 

http://ir.uitm.edu.my/8621/ 

  

http://science.howstuffworks.com/life/inside-the-mind/emotions/fear.htm
http://ir.uitm.edu.my/8621/


219 

 

Lizuka, C. A., Marinovic, W., Machado, A. A., Vilani, L. H. P. (2005) Anxiety and 

Performance in Young Table Tennis Players, Sport Science Research,; 26(3) : 73-

75. 

 

Loehr, J. E. (1994). The New Toughness Training for Sports: Mental, Emotional, and 

Physical Conditioning From One of the World's Premier Sports 

Psychologists. New York: Penguin Putnam. 

 

Loupos, D., Fotini, M., Barkoukis, V., Tsorbatzoudis, H., Grouios, G., and Taitzoglou, I. 

(2008). Psychological and Physiological Changes of Anxiety Prior a Swimming 

Competition, 41-46. 

 

Luiselli, J. K and Reed, D. D (2011). Behavioral sport psychology: Evidence-based 

approaches to performance enhancement. New York: Springer.  (Eds.) 

 

Mamassis, G. and Doganis, G. (2004).  The effects of a mental training program on 

juniors pre-competitive anxiety, self-confidence, and tennis performance. Journal 

of Applied Sport  Psychology, 16, 118-137. 

 

Martens, M. P, Cox, R. H. and Russell, W. D. (2003). Measuring anxiety in athletics: the 

revised competitive state anxiety inventory-2. Journal of Sport & Exercise 

Psychology, vol. 25, pp. 519-533. 

 

Martens, R., Vealey, R. S. and Burton, D. (1990). Competitive anxiety in sport. United 

States of America: Human Kinetics Publisher. 

 

Martin, K. A., Moritz, S. E. and Hall, C. R. (1999). Imagery use in sport: A literature  

review and applied model. Sport Psychologist, 13: 245-268. 

 

 



220 

 

Martinent, G., Ferrand, C., Guillet, E. and Gautheur, S. (2010). Validation of the French 

version of the Competitive State Anxiety Inventory-2 Revised (CSAI-2R) 

including frequency and direction scales. Psychology of Sport and Exercise, 11, 

51-57. doi:10.1016/j.psychsport.2009.05.001 

 

Masters, R. S. W. (1992). Knowledge, knerves, and know how: The role of explicit 

versus implicit knowledge in the breakdown of a complex motor skill under 

pressure. British Journal of Psychology, 83, 343-358. 

 

Mauss IB, Robinson MD. Measures of emotion: A review. Cognition & Emotion. 2009, 

23:209-237. 

 

McGriff, S. (2000). Instructional system design (ISD): Using the ADDIE model. State 

College, Pennsylvania: Penn State University. 

 

McLay,R. N., Wood, D. P., Webb-Murphy, J. A., Spira, J. L. and Wiederhold, M. D. 

(2011). A Randomized, Controlled Trial of Virtual Reality-Graded Exposure 

Therapy for Post- Traumatic Stress Disorder in Active Duty Service Members 

with Combat-Related Post- Traumatic Stress Disorder. Cyberpsychology, 

Behavior, and Social Network 14(4): 223-229. 

 

Meehan, M., Insko, B., Whitton, M. and Brooks, F. P. (2002). Physiological measures of 

presence in stressful virtual environments. In Proceedings of the 29th Annual Con-

ference on Computer graphics and interactive techni-ques (SiGGRAPH ’02), 

2002, pp. 645-652 (Association of Computing Machine Press, New York). 

 

Meichenbaum, D. (1975). A self-instructional approach to stress management: A 

proposal for stress inoculation training. In Spielberger, C. D. and Sarason, I. G. 

(eds), Stress and Anxiety (Vol. 1), Hemisphere, Washington, D. C. 

 



221 

 

Mellalieu, S. D., Neil, R. and Hanton, S. (2006). An investigation of the mediating 

effects of self-confidence between anxiety intensity and direction. Research 

Quarterly for Sport and Exercise, 77: 263-270. 

 

Michael, R. M., Michael, J. Z., David, R. P., Donald, P. B. and Paul, T. B. (1995). 

Exploiting reality with multicast groups. IEEE Computer Graphics and 

Applications, 15(5):38-45. 

 

Miles, H. C., Pop, S. R., Watt, S. J., Lawrence, G. P. and John, N. W. (2012). A review 

of virtual environments for training in ball sports. Computers & Graphics, 36, 

714-726. 

 

Miller, B. (2000). Mental preparation for competition. In  Bull, S.J. Sport Psychology: A 

self-help guide. Ramsbury, Marlborough: Crowood. 

 

Modrono, C. and Guillen, F. (2011). Anxiety characteristics of competitive windsurfers: 

Age, gender, performance outcome. Journal of Sport Behavior, 34(3), 281-294. 

   

Mohan, K. and Kalidasan, R. (2012) Combined impact of observing breathing exercise 

and progressive muscle relaxation training on selected physiological and 

psychological variables among athletes. International Journal of Advanced and 

Innovative Research. September. Vol.1 (4) PP. 104-114. (ISSN 2278-7844). 

 

Moh, W. M. (2013). Malaysia’s women volleyball SEA Games campaign ends. The 

Borneo Post, Retrieved 14 March, 2014 

from http://www.theborneopost.com/2013/12/20/malaysias-women-volleyball-sea-

games-campaign-ends/. 

 

Moran, A. (2002). "In the mind‟s eye." The Psychologist, 15(8): 414-415. 

 

http://www.theborneopost.com/2013/12/20/malaysias-women-volleyball-sea-games-campaign-ends/
http://www.theborneopost.com/2013/12/20/malaysias-women-volleyball-sea-games-campaign-ends/


222 

 

Moran, A. P. (1993). Conceptual and methodological issues in the measurement of 

mental imagery skills in athletes. Journal of Sport Behaviour, 16, 156-170 

Moran, A. P. (2004). Sport and Exercise Psychology: A Critical Introduction. 

Routledge, United State of America, 73,65. 

 

Moritz, S. E., Feltz, D. L., Fahrbach, K. R. and Mack, D. E. (2000). The relation of self-

efficacy measures to sport performance: A meta-analytic review. Research 

Quartely Exercise Sport, 71:280-294. 

 

Morris, T., Pittle, M., & Watt, (2005). Imagery in sport.. Unites state of America: 

Human Kinetics. 

 

Mullen, N., Charlton, J. and Devlin, A. M. B. (2011). Simulator validity: Behaviours 

observed on the simulator and on the road, in: Fisher, D. L., Rizzo, M., Caird, J., 

Lee, J.D. (Eds.), Handbook of Driving Simulation for Engineering, Medicine, and 

Psychology. CRC Press, Boca Raton, FL, pp. 12:11-12:13. 

 

Munroe, K., Giacobbi, P., Hall, C. and Weinberg, R. (2000). The four w‟s of imagery 

use: Where, when, why and what. Sport Psychology, 12, 440_/449. 

 

Munroe-Chandler, K. J., Hall, C. R., Fishburne, G. J. and Strachan, L. (2007). Where, 

when, and why young athletes use imagery: An examination of developmental 

differences. Research Quarterly for Exercise and Sport, 78, 103-116. 

 

Murphy, S. M. (1990). Models of imagery on sport psychology: A review. Journal of 

Mental Imagery, 14, 153-172. 

 

Myers, D. G. (2007) "Theories of Emotion." Psychology: Seventh Edition, New York: 

Worth Publishers. 

 



223 

 

Myers, N. D., Payment, C. A. and Feltz, D. L. (2004). Reciprocal relationships between 

collective efficacy and team performance in women‟s ice hockey. Group 

Dynamics: Theory, Research, and Practice, 8(3), 182-195. 

 

National Institutes of Mental Health. (2009). Anxiety disorders (NIH Publication No. 09 

3879). Retrieved 27 June, 2014, from 

http://www.nimh.nih.gov/health/publications/anxiety-disorders/nimhanxiety.pdf. 

 

Navaneethan, B. and Rajan, R. S. (2010). Effect of progressive muscle relaxation 

training on competitive anxiety of male inter-collegiate volleyball players. 

International Journal of Sports Science and Engineering, 4(03), 161-164. 

 

Nelson Miyamoto, Edgard Morya, Marco Bertolassi and Ronald Ranvaud. (2007). 

Penalty kicks and stress.  Journal of Sports Science and Medicine. Supply. 10 

 

Newmark, T. S. and Bogacki, D. F. (2005). The Use of Relaxation, Hypnosis, and 

Imagery in Sport Psychiatry. Clinics in Sports Medicine, 24(4), 973-977 

 

Nicholls, Adam. R., Polman, Remco, C. J., Levy, Andrew, R., Borkoles,  and Erika 

(2010). The mediating role of coping: A cross-sectional analysis of the relationship 

between coping self-efficacy and coping effectiveness among athletes. 

International Journal of Stress Management, Vol 17(3),181-19. 

 

Nideffer, R. M. and Bond, J. (1998). A cross cultural examination of the concentration 

skills of elite level athletes. Interpersonal Characteristics of Athletes at the 

Australian Institute for Sport. Retrieved 16 January, 2014, from: www.enhanced 

performance.ca/articles/article09.pdf. 

 

Niedfeldt, M. W. (2003). Managing hypertension in athletes and physically active 

patients.  Americam Family Physician, 66:445-452. 

 



224 

 

Nieuwenhuys, A., Pijpers, J. R., Oudejans, R. R. D. and Bakker, F. C. (2008). The 

influence of anxiety on visual attention in climbing. Journal of Sport & Exercise 

Psychology. 30:171-185.  

 

Norris, C. J., Larsen, J. T., Cacioppo, J. T. (2007). Neuroticism is associated with larger 

and more prolonged electrodermal responses to emotionally evocative 

pictures. Psychophysiology. 44:823-826. 

 

North, M. M., North, S.M. and Coble, J. R. (1996a). Effectiveness of virtual 

environment desensitization in the treatment of agrophobia. Presence: 

Teleoperators and Virtual Environment, 5, 346-352. 

 

North, M. M., North, S.M. and Coble, J. R. (1996b). Virtual reality therapy. An 

innovative paradigm. VRT in the treatment of agoraphobia (p.46). Colorado 

Springs : International Press Institute. 

 

North, M. M., North, S.M. and Coble, J. R. (1996c). Effectiveness of VRT for 

acrophobia. Virtual reality therapy. An innovative paradigm (pp.68-70). Colorado 

Springs: International Press Institute. 

 

North, M. M., North, S. M. and Coble, J. R. (1998). Virtual reality therapy: an effective 

treatment for phobias. Colorado Springs: International Press Institute. 

 

Omar-Fauzee M. S., Wan Daud W. R. B., Abdullah, R. and Abdul, R. S. (2013). The 

Effectiveness of Imagery and Coping Strategies in Sport Performance, 9(1). 

European Journal of Social Science. 

 

Orlick, T. and Partington, J. (1988). Mental links to excellence. Sport Psychologist, 2(2), 

105-130. 

 



225 

 

Paivio, A. (1985). Cognitive and motivational functions of imagery in human 

performance. Canadian Journal of Applied Sports Sciences, 10, 22S-28S. 

 

Pan, Z., Cheok, A. D., Yang, H., Zhu, J. and Shi, J. (2006). "Virtual reality and mixed 

reality for virtual learning environments." Computers & Graphics, 30(1): 20-28. 

 

Pang, S. C. (2013). Serious review needed to lift Malaysia‟s volleyball standard. The 

Borneo Post. Retrieved 14 August,  2014 from 

http://www.theborneopost.com/2013/12/17/serious-review-needed-to-lift-

malaysias-volleyball-standard/ 

 

Papacharisis, V., Goudas, M., Danish, S. J. and Theodorakis, Y. (2005). The 

effectiveness of teaching a life skills program in a sport context. Journal of 

Applied Sport Psychology, 17(3), 247-254.  

 

Parnabas, V. A., Mahamood, Y., Parnabas, J. and Abdullah, N. M. (2014). The 

Relationship between Relaxation Techniques and Sport Performance, 2(3), 108-

112. doi:10.13189/ujp.2014.020302 

 

Patton, M. Q. (2002). Qualitative research and evaluation methods. Thousand Oaks: 

Sage Publications. 

 

Payne, R. A. (2005). Relaxation Techniques. A Practical Handbook for the Health 

Professional, Elsevier, ISBN 0 443 07447 X, Churchill Livingstone. 

 

Pears, D.  (2007). Cognitive component of competitive state anxiety in semi professional 

soccer: A case study. Journal Sports Science Medical; (Suppl 10): 153. 

 

Pigozzi, A., Spataro, A. A., Parisi, A. and Rizzo, M. (2004). Role of exercise stress test 

in master athletes. British Journal Sports Medicine, 39: 527-531. doi: 

10.1136/bjsm 

http://www.theborneopost.com/2013/12/17/serious-review-needed-to-lift-malaysias-volleyball-standard/
http://www.theborneopost.com/2013/12/17/serious-review-needed-to-lift-malaysias-volleyball-standard/


226 

 

Pijpers, J. R., Oudejans, R. R. D. and Bakker, F. C. (2005). Anxiety-induced changes in 

movement behavior during the execution of a complex whole-body task. The 

Quarterly Journal of Experimental Psychology, 58A, 421–445 

 

Pineda-Espejel, A., López-Walle, J., Rodríguez, J. T., Villanueva, M.M. and Gurrola, 

O.C. (2013). Pre-competitive anxiety and self-confidence in pan American 

gymnasts. Science of Gymnastics Journal, 5(1): 39-48. 

 

Plante, T.G., Frazier, S., Tittle, A., Babula, M., Ferlic, E., Riggs, E.(2003). Does virtual 

reality enhance the psychological benefits of exercise? Journal of Human 

Movement Studies, 45, 485-507. 

 

Pocock and Gillian. (2006). Human Physiology (3rd ed.). Oxford University Press. 

pp. 63–64. ISBN 978-0-19-856878-0 

 

Post, P. G. and Wrisberg, C. A. (2012) A phenomenological investigation of gymnasts‟ 

lived experience of imagery. The Sport Psychologist, 26, 98-121 

 

Powers, M. B., Emmelkamp, P. M. (2008). "Virtual reality exposure therapy for anxiety 

disorders: A meta-analysis," Journal Anxiety Disorder, vol. 22, pp. 561-9. 

 

Pragman, D. (1998). Understanding sport psychology. New Jersey: Prentice-Hall. 

 

Psokta, J. (1995). Immersive training systems: Virtual reality and education and training. 

Instructional Science, 23, 405-431. 

 

Raff, H. and Levitzky, M. G. (2011). Medical physiology: A systems approach. New 

York: McGraw-Hill Medical. 

 

http://www.researchgate.net/journal/0306-7297_Journal_of_Human_Movement_Studies
http://www.researchgate.net/journal/0306-7297_Journal_of_Human_Movement_Studies
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-19-856878-0


227 

 

Rajagopal, I. (2011). Effect of Gender Difference and Circadian Rhythm on Diastolic 

Blood Pressure for Volleyball Players, Beden Egitimi ve Spor Bilimleri Dergisi , 

Volume 5, Issue 1, pp 13-20. 

 

Richardson, S. S. (2013). Sex Itself: The Search for Male and Female in the Human 

Genome Hardcover. Chicago: Chicago University Press. 

 

Ritter, J., Stewart, M., Bernet, C., Coe, M. and Brown, S. A. (2002). Effects of 

childhood exposure to familial alcoholism and family violence on adolescent 

substance use, conduct problems, and self-esteem. Journal of Traumatic Stress, 15 

(2), 113-122. 

 

Riva, G. (2006). Virtual reality. In M. Akay (Ed), Wiley encyclopedia of biomedical 

engineering. New York. 

 

Rogulj, N., Nazor, M., Srhoj, V. and Božin, D. (2006). Differences between 

competitively efficient and less efficient junior handball players according to their 

personality traits. Kinesiology, 38 (2), 158-163. 

 

Rose, F. D. and  Foreman, N. P. (1999). Virtual reality. The Psychologist, 12, 550-554. 

 

Rose, O. (2010). Where should training for athletes begin? Examining the Efficacy of 

Mental Training with Track and Field Athletes of the University. International 

Journal of Art and Science, 3(11), 192-215. 

 

Roth, W. T. (2005). Physiological markers for anxiety: Panic disorder and phobias. 

International Journal of Psychophysiology: Official Journal of the International 

Organization of Psychophysiology, 58(2-3), 19-8. 

doi:10.1016/j.ijpsycho.2005.01.015 

 



228 

 

Rothbaum, B. O., Anderson, P., Zimand, E., Hodges, L., Lang, D. and Wilson, J. (2006) 

"Virtual reality exposure therapy and standard (in vivo) exposure therapy in the 

treatment of fear of flying," Behavior Therapy, vol. 37, pp. 80-90. 

  

Sampras, (2000). Historic win for Sampras, The Advertiser, p. 68. 

 

Sanchez-Vives, M. V. and Slater, M. (2005). From presence to consciousness through 

virtual reality. Nature Reviews Neuroscience 6, 332-339. 

Sanders, S. and Walia, B. (2012). Shirking and “choking” under incentive-based 

pressure: A behavioral economic theory of performance production. Economics 

Letters. 

 

Sapolsky, R. (1986). Stress-induced elevation of testosterone concentrations in high 

ranking baboons: role of catecholamines. Endocrinology, 118:1630-1635 

 

Scanlan, T. K., Stein, G. L. and Ravizza, K. (1989). An in-depth study of former elite 

figure skaters: II. Sources of enjoyment. Journal of Sport & Exercise Psychology, 

11, 65-83. 

 

Schmidt, R. A. and Wrisberg, C. A. (2004) Motor learning and performance. 3rd edition. 

Champaign, IL: Human Kinetics. 

 

Schoenfelt, E. and Usry, A. N. (2005). Evaluation of Mental Skills for Serving 

Intervention for an Intercollegiate Volleyball Team. Poster Presented at the 

Annual Meeting of the Association for the Advancement of Applied Sport 

Psychology, Vancouver, BC, Canada. 

 

Shahraki, M. R., Mirshekari, H.,  Shahraki, A. R., Shahraki, E., Naroi, M. (2010), 

"Arterial blood pressure in female students before, during and after 

exercise", ARYA Atheroscler. Spring; 8(1): pp 12–15. Retrieved 

from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3448395/ 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3448395/


229 

 

 

Sheard, M. and Golby, J. (2006). Effect of psychological skills training program on  

swimming performance and positive psychological development. International 

Journal of Sport and Exercise Psychology, 4, 149-169. 

 

Shim. J. and Carlton, L. G. (2006). “Perception of Kinematic Characteristics of Tennis 

Strokes for Anticipating Stroke Type and Direction,” Research Quarterly for 

Exercise and Sport, vol. 77, no. 3, pp. 326-329. 

Shinke, R. and Costa, J. L. (2001). A plausible relationship between support 

infrastructure and major games performance. Athletic insight, 13: 2. 

 

Short, S. E., Tenute, A. and Feitlz, M. D. (2005). Imagery use in sport: Mediation effects 

for efficacy. Journal of Sports Sciences, 23, 951. 

 

Silverman, David (2005). Doing qualitative research: a practical handbook (2nd ed.). 

London: Sage. 

 

Silverthorn, Dee Unglaub (2009). Human Physiology: An Integrated Approach (4 ed.). 

Pearson/Benjamin Cummings. pp. 379-386. 

 

Singley. K. L. and Hale, B. D, Russell. D. M. (2012). Heart rate, anxiety, and hardiness 

in novice (Tandem) and experienced (Solo) skydivers. Journal of Sport Behavior, 

35 (2012), pp. 453-469. 

 

Slater, M. and Steed, A. J. (2002). A virtual presence counter, Presence: Teleoperators 

and Virtual Environments, 9(5):413-434. 

 

Slater, M., Guger, C., Edlinger, G., Leeb, R., Pfurtscheller, G. and Antley, A. (2006). 

Analysis of physiological responses to a social situation in an immersive virtual 

environment. Presence: Teleoperators and Virtual Environments, 15(5), 553-569. 

 



230 

 

Smith, B. L., Handley, P. and Eldredge, D. A. (1998). Sex differences in exercise 

motivation and body image satisfaction among college students. Perceptual Motor 

Skills, 86, 723-732. 

 

Smith, D., Wright, C., Allsopp, A. and Westhead, H. (2007). It's all in the mind: pettlep-

based imagery and sports performance. Journal of Applied Sport Psychology, 19, 

80-92. 

 

Smith, M. J. and A. J. Steel (2001). "The use of virtual simulation for dismounted 

infantry training." Cranfield University/RMCS Shrivenham.(Unpublished).‟ 

 

Smith, R. E. (1980). A cognitive-affective approach to stress management training for 

athletes. In C.H. Nadeau, W.R. Halliwell, K.M. Newell, & G.C. Roberts (Eds.), 

Psychology of motor behavior and sport-1979 (pp.54-72). Champaign, IL: Human 

Kinetics. 

 

Smith, R. M. and Spinks, W. L. (1995). Discriminant analysis of biomechanical 

differences between novice, good and elite rowers. Journal of Sports Sciences, 

13(5), 377-385. 

 

Sokolov, V. E., Shabadash, S. A. and Zelikina, T. I. (1980). "Innervation of eccrine 

sweat glands". Biology Bulletin of the Academy of Sciences of the USSR 7 (5): 

331-46. PMID 7317512. 

 

Solberg, E., Ingjer, F., Holen, A., Sundgot-Borgen, S., Nilsson, S. and Holme, I. (2000). 

Stress reactivity to and recovery from a standardized exercise bout: a study of 31 

runners practicing relaxation techniques. British Journal Sports Medicine ;34 : 

268-272. 

 



231 

 

Solomon, M. B., Karom, M. C. and Huhman, K. L. (2007). Sex and estrous cycle 

differences in the display of conditioned defeat in Syrian hamsters. Hormones and 

Behaviour , 52(2):211-9.  

 

Sponholz, K. (2012) Effect of Mental-Skills Training on Collegiate Divers‟ Performance 

and Perception of Success. Master of Science in Education. Department of 

Curriculum and Instruction. Fredonia, New York. 

 

Stadulis, R. E., MacCracken, M. J., Eidson, T. A. and Severance, C. (2002). A 

children„s form of the competitive state anxiety inventory: The CSAI-2C. 

Measurement in Physical Education and Exercise Science, 6, 147-165. 

 

Steinberg, G. M., Chaffin, W. M. and Singer, R. N. (1998). Mental quickness training: 

drills that emphasize the development of anticipation skills in fast-paced sports. 

Journal of Physical Education, 69 (7), 37-42. 

 

Sugarman, K. (1999). Winning the Mental Way: A practical guide to team building and 

mental training.  Burlingame, CA: Step Up Publishing 

 

Sullivan, P. A. (1993). Communication skills training for interactive sports. Sport  

Psychologist, 7(1), 79-91. 

 

Tamorri, S. (2004). Neuroscience and sport: Sport psychology, an athlete‟s mental 

processes. Barcelona: Paidotribo. 

 

Taylor, P., Munroe-chandler, K. J., Hall, C. R., Fishburne, G. J., & Shannon, V. (n.d.). 

European Journal of Sport Science Using cognitive general imagery to improve 

soccer strategies, 37-41. doi:10.1080/17461390500076592. 

 

Taylor, S. J. and Bogdan, R. (1998). Introduction to Qualitative Research. New York: 

John Wiley & Sons, Inc. 



232 

 

Telch, M. (1990). Your head to toe runner‟s guide. American Health, 9(5), 69-71.  

 

Templin, D. P. and Vernacchia, R. (1995). The effect of highlight music videotapes 

upon the game performance of intercollegiate basketball players. The Sport 

Psychologist, 9(1), 41-50. SIRC ID No. 372335 

 

Thelwell, R. C., Greenlees, I. A. and Weston, N. J. V. (2006). Using psychological skills 

training to develop soccer performance. Journal of Applied Sport Psychology, 18, 

pp.254-270. 

 

Thomas, J. A. (2010). Considering intervention efficacy: The effect of a pre-shot routine 

on competitive youth golf performance. Retrieved 14 September, 2014 from: 

https://vpn.utm.my/docview/845999080?accountid=41678 . 

 

Thomas, O., Maynard, I. and Hanton, S. (2004). Temporal aspects of competitive 

anxiety and self-confidence as a function of anxiety perceptions. Sport 

Psychology, 18(2): 172-187. 

 

Trochim, W. M. K. (2002). Qualitative validity. Retrieved 18 July, 2006 from 

http://www.socialresearchmethods.net/kb/ qualval.htm. 

 

Ungerleider, S. (2005). Mental training for peak performance. Emmaus, PA: Rodale. 

 

Vadocz, E., Hall, C. and Moritz, S. (1997). The relationship between competitive 

anxiety and imagery use. Journal of Applied Sport Psychology, 9, 241-253. 

 

Valerie, S. (2013). Signs and Symptoms of Performance Anxiety. Retrived 28 July, 2015 

from 

http”//www.how.com/about541865_sign_symptoms_performance_anxiety.html. 

 

https://vpn.utm.my/docview/845999080?accountid=41678


233 

 

Van den Heuvel, M. P., Stam, C. J., Kahn, R. S. and Hulshoff Pol, H. E. (2009). 

Efficiency of functional brain networks and intellectual performance. The Journal 

of Neuroscience : The Official Journal of the Society for Neuroscience, 29(23), 

7619–24.  

 

Vanzwam, P., Sweep, C. and Vanluijtelaar, E. (2001) Competitive stress in young elite 

soccer players: A psychophysiological and endocri-nological study. Proceedings 

of the 10th World Congress of Sport Psychology Skiathos, Greece: May 28-June 2; 

p. 233-36. 

 

Vasca P., Woody, C. L., Schlyer, D. J., Shokouhi, S., Stoll, S. P., Pratte, J. F., Junnarkar, 

S. S. and Purschke, M. (2011), “RatCAP: Miniaturized Head-Mounted PET for 

Conscious Rodent Brain Imaging”, Nature Methods, Macmillan Publishers 

Limited. Retrieved 3 September, 2015 from: 

https://www.phenix.bnl.gov/WWW/publish/woody/PET/RatCAP/PID27730-

v11.pdf 

 

Vaus, D. A. (2002). Surveys in Social Research. Sydney: Allen & Unwin.  

 

Vealey, R. (2007). Mental skills training in sport.  In Tenenbaum, G. and Eklund, R. 

(Eds.), Handbook of sport psychology (3rd ed., pp. 287-309). Chichester: John 

Wiley and  Sons. 

 

Vealey, R. S. and Greenleaf, C. A. (2010). Seeing is believing: Understanding and using 

imagery in sport. In Williams, J. M.  (Ed.), Applied sport psychology: Personal 

growth to peak performance (6th ed., pp. 267-304). New York: McGraw-Hill.   

 

Veldhuijzen van Zanten, J. J., Thrall, G., Wasche, D., Carroll, D. and Ring, C. (2005). 

The influence of hydration status on mental and postural stress-induced 

hemoconcentration. Psychophysiology, 42, 98-107. 

 

https://www.phenix.bnl.gov/WWW/publish/woody/PET/RatCAP/PID27730-v11.pdf
https://www.phenix.bnl.gov/WWW/publish/woody/PET/RatCAP/PID27730-v11.pdf


234 

 

Villani, D. and Riva, G. (2008). Presence and Relaxation: A Preliminary Controlled 

Study, PsychNology Journal 6(1), 7-25. 

 

Vincent, P. and Yahaya, M. (2012). Anxiety and Imagery of Green Space among 

Athletes. British Journal of Arts and Social Sciences, 4(1), 67-72. 

 

Voight, M. R., Callaghan, J. L. and Ryska, T. A. (2000). Relationship between goal 

orientation, self-confidence and multidimensional trait anxiety among Mexican-

American female youth athletes. Journal Sport Behavior, 23(3): 271-288. 

 

Vosloo, J., Ostrow, A. and Watson, J. C. (2009). The relationships between motivational 

climate, goal orientations, anxiety, and self-confidence among swimmers. Journal 

of Sport Behavior, 32, 374-396.   

 

Vries, J. M., Witting, W., Dirk, J., Veldhuisen, D., Pieter J., Kam, Harry, J. G. M. and  

Crijns. (2006). “The Outcome of Exercise Tolerance Testing is Dependent on the 

Time of the Day”, Annals of Noninvasive Electrocardiology, 2(4): 326- 330. 

 

Wagner, H. and Silber, K. (2004), "Physiological Psychology", London / New York; 

Garland Science, 2004. 50-58. 

 

Wald, J. and Taylor, S. (2000). Efficacy of virtual reality exposure therapy to treat 

driving phobia: A case report. Journal of Behavior Therapy and Experimental 

Psychiatry, 31, 249-257. 

 

Walker, D. L. and Davis, M. (1997). Double dissociation between the involvement of 

the bed nucleus of the stria terminalis and the central nucleus of the amygdala in 

light-enhanced versus fear-potentiated startle. Journal of Neuroscience; 17:9375-

83. 

 



235 

 

Walker, I. J. and Nordin-Bates, S. M. (2010). Performance anxiety experiences of 

professional ballet dancers: The importance of control. Journal of Dance Medicine 

& Science, 14 (4), 133-145. 

 

Wallace, H. M., Baumeister, R. F. and Vohs, K. D. (2005). Audience support and 

choking under pressure: A home disadvantage? Journal of Sports Sciences, 23(4), 

429-438. 

 

Wallach, H. S., Safir, M. P. and Bar-Zvi, M. (2009). Virtual Reality Cognitive Behavior 

Therapy for Public Speaking Anxiety: A Randomized Clinical Trial. Behavior 

Modification; 33, 314-338. 

Walshe, D., Lewis, E., O‟Sullivan, K. and Kim, S. I. (2005). Virtually driving: Are the 

driving environments “real enough” for exposure therapy with accident victims? 

An explorative study. Cyberpsychology and Behavior, 8, 532-537. 

 

Wann, D. L. (1997). Sport psychology. Upper Saddle River, N.J.: Prentice Hall. 

 

Watanabe, E., Fukuda, S., Hara, H., Meada, Y., Ohira, H. and Shirakawa, T., (2006). 

Difference in relaxation by means of guided imagery in a health community 

sample. Alternative therapies in health and medicine, 12(2), 60-66. 

 

Weghorst, S. W., Prothero, J., Furness, T., Anson, D. and Riess, T. (1995). Virtual 

images in the treatment of Parkinson‟s disease akinesia In: Morgan, K., Satava, R. 

M., Sieburg, H. B., Matheus, R. and Christensens, J. P. (Eds.), Medicine meets 

virtual reality II, 30 (pp. 242-243). 

 

Weinberg, R. S. and Gould, D. (2010). Foundations of Sports and Exercise Psychology 

Champaign, IL: Human Kinetics. 

 



236 

 

Wellner, M., Sigrist, R., von Zitzewitz, J.,Wolf, P. and Riener, R. (2010). Does a virtual 

audience influence rowing? Journal of Sports Engineering and Technology, 

224(1), 117-128. 

 

Wexler, R. (1995). Sports Medicine in General Practice. Columbus, OH: Anadem 

Publishing Company. 

 

Wiese, D. M. and Weiss, M. R. (1987). Psychological rehabilitation and physical injury: 

Implications for the sports medicine team. Sport Psychologist, 1(4), 318-330. 

 

Wilhelm, F. H., Pfaltz, M. C., Gross, J. J., Mauss, I. B., Kim, S. I. and Wiederhold, B. 

K. (2005). Mechanisms of Virtual Reality Exposure Therapy: The Role of the 

Behavioral Activation and Behavioral Inhibition Systems, 30(3). 

doi:10.1007/s10484-005-6383-1. 

 

Wilke, K., Martin, A., Terstegen, L., Biel, S. S. (2007). "A short history of sweat gland 

biology" (pdf). International journal of cosmetic science 29 (3): 169–179. 

doi:10.1111/j.1467-2494.2007.00387.x. ISSN 1468-2494. 

 

Williams, A. M. and Grant, A. (1999). Training perceptual skill in sport. International 

Journal of Sport Psychology, 30, 194-220. 

 

Williams, J. M. (2006). Applied sport psychology. (5th ed), New York: the McGrawHill 

companies. 

 

Wilson, J. L. (2001), Adrenal Fatigue: The 21st Century Stress Syndrome, Smart 

Publications. 

 

Williams, R. M. (1988). The U.S. open character test: Good strokes help. But the most 

individualistic of sports is ultimately a mental game. Psychology-Today, 22, 60-62. 

 



237 

 

Williams, S. E., Cumming, J. and Balanos, G. M. (2010). The use of imagery to 

manipulate challenge and threat appraisal states in athletes. Journal of Sport & 

Exercise Psychology, 32(3), 339-358. 

 

Wilson, M. R., Vina, S. J. and Wood, G. (2009). "The influence of anxiety on visual 

attentional control in basketball free throw shooting." Journal of sport & exercise 

psychology. 

 

Witmer, B. G., Jerome, C. J. and Singer, M. J. (2005). The factor structure of the 

presence questionnaire. Presence: Teleoperators and Virtual Environments, 14(3), 

298-312. 

 

Whitelock, D., Romano, D. M., Jelfs, A. and Brna, P. (2000).  Perfect Presence: What 

Does This Mean for the Design of Virtual Learning Environments? Education and 

Information Technologies, 5:4, pp 277-289. 

 

Wrisberg, C. A. (2000). Cognitive demand and practice level: Factors in the mental 

rehearsal of motor skills. Journal of Human Movement Studies, 5, 251-258. 

 

Wrisberg, A. C., Loberg, A. L., Simpson, D., Withycombe, L. J. and Reed, A. (2010). 

An exploratory investigation of NCAA division-I coaches‟ support of sport 

psychology  consultants and willingness to seek mental training services. Sports 

Psychologist, 24, 489-503. 

 

Woodman, T. and Hardy, L. (2003). The relative impact of cognitive anxiety and self-

confidence upon sport performance: a meta-analysis. Journal of Sports Sciences, 

21(6), 443-57. 

 

Woodman, T., Akehurst, S., Hardy, L. and Beattie, S. (2010). Self-confidence and 

performance: A little self-doubt helps. Psychology of Sport and Exercise, pressure. 

11(6): 467-470. 



238 

 

 

Yao, H., Liu, Y. and Han, C. (2012). Application expectation of virtual reality in 

basketball teaching. Procedia Engineering, 29, 427-4291.  

 

Yoshie, M., Shigemasu, K., Kudo, K. and  Ohtsuki, T. (2009). Effects of state anxiety 

on music performance: Relationship between the revised competitive state anxiety 

inventory-2 subscales and piano performance. Musicae Scientiae, 13:55, 55-84. 

 

Yukelson, D. D. (1997). Principles of effective team building interventions in sport: A 

direct services approach at Penn State University. Journal of Applied Sport 

Psychology, 9(1), 73-96.   

 

Zaal, F. T. and Bootsma, R. J. (2011). Virtual reality as a tool for the study of 

perception-action: The case of running to catch fly balls. Presence: Teleoperators 

and Virtual Environments, 20, 93-103.  

 

Zeman, J. and Garber, J. (1996). Display rules for anger, sadness, and pain: It depends 

on who is watching. Child Development. 1996;67:957-973. 

 

Zeng, H. Z., Leung, R. W. and Wenhao, L. (2008). An examination of competitive 

anxiety and self-confidence among college varsity athletes. Journal of Physical 

Education &  Recreation, 14(2), 6-12. 

 

Zimmerman, J. M., Rabinak, C. A., McLachlan, I. G. and Maren, S. (2007). The central 

nucleus of the amygdala is essential for acquiring and expressing conditional fear 

after overtraining. Learning & Memory, 14(9), 634-644. 

 

Zinchenko, Y.P., Menshikova, G. Y., Chernorizov, A. M. & Voyskunskiy, A. 

E. (2011), Technologies of Virtual Reality in Psychology of Sport of Great 

Advances: Theory, Practice, and Perspectives, Psychology in Russia: State of the 

Art, 4, 129-152. 




