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ABSTRACT 

The absence of exercise is a common lifestyle risk. It leads to many health problems such 

as chronic pain or obesity. Thus, exercises are essential, not only the amount of exercise, 

but also the quality of the exercise. Those who already have suffered from chronic pain 

should not evade physical rehabilitation exercise. Many studies conducted to motivate 

people to exercise and some others applied persuasive technology to increase 

participants’ self-efficacy so as to improve their physical performance. Carney, Cuddy, 

and Yap (2010) found that posing in postures associated with power can engender the 

experience of power. Bohns and Wiltermuth (2012) examined that there is a 

relationship between power poses and self-efficacy. In the current study, power poses 

were adopted on participants before they do exercise and tested whether power poses 

influenced participants’ self-efficacy by measuring their expected outcomes and actual 

performance of doing exercises. Three control experiments were conducted in order to 

verify the hypothesis that whether posing in power poses will lead to the levels of 

self-efficacy change toward to the same direction as referred.  Experiment I recruited 

10 healthy participants and they were assigned to do wall-sit exercises under different 

postural conditions. Experiment II was carried out with 9 healthy participants, the 

exercise they performed was seated forward bending. In experiment III, eight 

participants suffered from chronic pain were recruited. Under each condition, they were 

asked to choose dumbbells from varying weights and raise the dumbbells. The 

experiment result failed to verify the hypothesis. A set of improvements to the 

experiments were proposed.  
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CHAPTER 1 INTRODUCTION 

Sedentary lifestyle is the underlying factor of chronic diseases, obesity, or even disability 

or death (Lin et al., 2006). Increasing people lived in this inactivity lifestyle (Oliveira & 

Oliver, 2008). It is proved that exercise is a highly beneficial but underutilized approach 

to promote health (Phillips et al., 2004). Increasing exercises can prevent cancer, obesity 

and cardiovascular disease (Consultation, W. H. O., 2000). A frequently occurred 

problem that chronic pain patients have is lacking enough level of exercise, thought it is 

well established that exercise is a helpful treatment for a variety of chronic pain, 

including neck pain, low back pain ((Dolce, 1986; Nijs et al, 2012). Many studies 

conducted to help people initiate and maintain the exercises. Toscos and colleagues 

(2006) suggested applying persuasive technology in the phone application to encourage 

teenage girls doing exercise. Dishman (1994) studied the how to motivate elder people 

to do exercise. He pointed out, and age and lack of access to facilities impede old people 

to do exercise and interventions to increase participation in exercise. In recent years, as 

the popular of activity-promoting gaming system, such as  Wii® , Kinect® , and 

Playstation Move® , body movements has been implemented into the design of full-body 

games to increase activity (Tayler et al., 2011). These games not only motivate less 

active people to do exercise, but also support rehabilitation in clinic settings (Yim & 

Graham, 2007; Tayler et al., 2011).  

Dishman (1994) associated the participation in physical activity with self-efficacy. 

People with lower self-efficacy in physical activity can hardly start to exercise since they 

doubt their capability of doing exercise, and will stay away from exercising (Bandura, 

1981; Hagger et al., 2002). On the other hand, people with a higher sense of self-efficacy 

are more likely to have a positive attitude toward exercising (Yim & Graham, 2007). In 

addition, there are evidences that increasing self-efficacy can lead to better expectation 

outcomes and improve sport performance (Wilkes & Summers, 1984; Mitchell & Stuart, 

1984; Shelton & Mahoney, 1978). Therefore, people with high self-efficacy are more 

likely to participate in exercise, maintain and have better performance.  

In previous studies, persuasive technology was used to enhance self-efficacy of 

participants and achieved interesting results. The present study aimed to influence the 

perception of self-efficacy by nonverbal display. Accumulating evidences showed bodily 

expression can lead to physiological, psychological and behavioural changes to the 

states which this bodily expression refers to (Valins, 1966; Weisfeld & Bereford, 1982; 

Thomas & Lleras, 2009; Lu, 2011; Wells & Petty, 1980; Wells et al., 1983; Zajonc et al., 

1989; Strack, Martin & Stepper, 1988; Stepper & Strack, 1993). For example if people 

unconsciously present a facial expression which is linked to certain emotion states, they 

can experience that emotion (Zajonc et al., 1989). Based on this theory, Carney and 



2 

 

colleagues (2010) embodied the feeling of power with power poses. Bohns & 

Wiltermuth (2012) verified that power is associated with self-efficacy and power poses 

could embody self-efficacy as well. Thus, in our experiments, power poses were applied 

in order to generate the feeling of self-efficacy. 

Our study is aimed at helping people initiate and maintain exercises for self-directed 

physical rehabilitation and for fitness. We tried to increasing the chances people 

participating in exercise and maintain the exercise by enhancing their self-efficacy as 

high self-efficacy results in self-confidence, high expectation outcomes and effective 

performance. It was hypothesized that, posing in postures associated with high power 

will increase the level of self-efficacy in physical exercise whereas posing in low power 

poses will have an adverse effect on self-efficacy. In order to verify the hypothesis, we 

conducted two control experiments with healthy population and one control experiment 

with participants with chronic low back pain. Participants performed exercises under 

three postural conditions, no pose, high power poses and low power poses. Their goals, 

expectation outcome and effective performance were measured by pre-activity 

expectation, post-activity perception and actual performance respectively. If the high 

power poses can induce positive influence to their self-efficacy, we can apply these high 

power poses into full-body technologies, such as games with body control, to encourage 

people doing physical exercise and help patients with self-directed physical 

rehabilitations. 

It is predicted the rating of expectation performance in high power poses is higher than 

those in other conditions, and they expected worse performance in low power pose 

condition than no pose condition. Participants also rate their perceived performance in 

high power pose higher than in other conditions, and the rating for these measurements 

in low power pose condition are lower than those in control condition. In addition, 

participants have the best performance after posing in high power postures, and their 

performances in low power pose are worse than those in no pose condition. Besides, we 

expected these differences are more significant in participants with chronic low back 

pain than healthy participants. 
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CHAPTER 2 LITERATURE REVIEW 

EXERCISE & SELF-EFFICACY 

Bandura (1994) uses the term self-efficacy to describe an individuals’ belief of their 

capability to achieve the designated levels of performance. These beliefs have impacts 

on people’s feeling, outlook, motivation and performance (Bandura, 1994). Thus, 

self-efficacy influences how people aspire to achievements and believe in their own 

ability to complete goals, such as excise goals (Bandura, 1994). One’s self-perception of 

self-efficacy is related to the environment setting. If they believe their capability cannot 

go beyond certain situation, they will try to avoid it (Bandura, 1981).  

The self-efficacy theory is widely used in investigating self-confidence in sport and 

motor performance. Comparing to self-confidence, self-efficacy not only refers to the 

strength of people’s belief, but also shows the competence at a certain level (Feltz, 1988). 

There is a mutual promotion relationship between self-efficacy expectation and 

performance (Feltz, 1998). High self-efficacy expectation helped people achieve better 

performance, and beneficial outcomes are cumulated and result in higher self-efficacy 

expectation (Feltz, 1998). 

People have different levels of self-efficacy (Yim & Graham, 2007). People’s outcome 

expectations are differed according to their self-efficacy level (Bandura, 1977). People 

with a strong sense of self-efficacy will set higher exercise goals and expect positive 

outcomes from exercise (Yim & Graham, 2007). When they encountered difficult tasks, 

they considered them as challenges rather than threats (Bandura, 1994). In contrary, 

those with low self-efficacy expect negative outcomes, and may quit before trying 

(Hagger et al., 2002). Therefore, people with low self-efficacy are less likely to start and 

continue exercise (Yim & Graham, 2007). In Mitchell and Stuart’s (1984) study, 

participants with low self-efficacy tended to less confident in their achievement in 

weight control, though they have similar weight loss rates as participants with higher 

self-efficacy.  

Researches were interested in using psyching strategy to improve sport performance. 

They found self-efficacy can help people achieve better performance in exercise. Wilkes 

and Summers (1984) found self-efficacy techniques can influence performance. 

Participants read aloud instruction messages that convey positive self-efficacy and think 

about the content of the message. Then participants extended their leg as well as they 

can before and after they read messages. The result showed that participants had better 

performance in post tests than control groups. Shelton and Mahoney (1978) asked 

weight lifters use different psyching technology to improve their performance. 34.6% of 
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the participants use self-efficacy strategy. They told themselves that ‘I could do it’ before 

exercise. The result showed that self-efficacy can directly affect their performance. 

Thus, increasing the individual’s self-efficacy could promote people participate in 

exercise by increasing the outcome expectation, and improve their effective 

performance.  

EMBODIMENT 

Darwin (1872) was the first people discussed the relationship between bodily 

expression and emotions. It is examined that how the nonverbal communicate with 

nonverbal facial or body expressions were used to present and perceive emotions 

(Darwin, 1872). Darwin (1872) noted that if people give away the outward sign of a 

particular emotion will increase the degree of experiencing such emotion. Since Darwin, 

researchers who are interested in embodiment explored how bodily states can have an 

impact on people’s perception, action and introspection. They believed that body 

postures provide proprioceptive cues since people assume the behavior of their own or 

others convey certain information (Stepper & Strack, 1993 and Brinol & Petty, 2008). In 

Valins’ (1966) experiment, heart beating was utilised as a nonveridical cognitive cue. 

Two groups of male participant watched 10 slides of seminude females while listen to 

identical sound. Pariticipants in one group believed that they were listening to their own 

heartbeat, and the another group thought they heard some irrelevant sounds (Valins, 

1966). The experiment results showed that participants rated those slides as more 

attractive because they heard their heart rate beat markedly (Valins, 1966). Weisfeld 

and Bereford’s (1982) experiments verified the association between erectness of 

posture and dominance for short term and long term. According to the observer, players 

with more erectness posture showed dominance in the setting environment. They also 

found that erectness postures have a long term impact on school boys. During the exams, 

the students who changed their postures to be more erect position achieved the highest 

grades, while the students turned to a less erect position had the lowest grades. Another 

study demonstrated how body movements associate with problem solving performance 

(Thomas & Lleras, 2009). They found that participants who moved arms in the same 

manner as the way to solve the problem during the break were more likely to solve the 

Maier’s two-string problem (Thomas & Lleras, 2009). Lu (2011) applied embodiment 

into Chinese character learning. After watching embodied animation video, participants 

memorised more Chinese characters than other participants who learned Chinese 

without embodiment (Lu, 2011). Wells and Petty (1980) were interested in whether 

over head movements can enhance or inhibit certain cognitive activities which are 

positively or negatively associated with that cognitive activity. Participants were asked 

to do certain head movements while listened to the radio broadcast with editorial 

content. Participants who performed vertical head movement (nodding head) turned to 
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agree with the counter attitude news more than those performed horizontal head 

movements (Wells & Petty, 1980). Petty, Wells, Heesacker, Brock and Cacioppo 

conducted another study in 1983 to explore whether body position affected participants’ 

thinking to persuasive messages. Participants were in either standing or lying down 

position, and listened to eight strong or weak arguments from headphone. The 

discomfort produced by standing position served as a negative cue and led to more 

biasing thinking in understanding persuasive messages (Wells et al., 1983). Many 

researchers investigated whether changing facial muscular movement can influence 

people’s emotional states. Zajonc, Murphy and Inglehart (1989) asked participants to 

read aloud seven German vowels, each for multiple times, so as to change their 

zygomatic muscles and corrugator to form particular emotional related facial expression. 

Then participants rated their feelings after read each vowel (Zajonc et al., 1989). When 

participants pronounced ü sound, participants unconsciously changed their facial 

muscular movement which analogous to an unpleasant facial expression (Zajonc et al., 

1989). Pronouncing the vowel e facilitated a facial action similar to a smile, and the 

phoneme ah was analogue to a facial expression of pleasant surprise (Zajonc et al., 

1989). The result turned out the phoneme ü was the least liked vowel and let to a high 

forehead temperature of participants (Zajonc et al., 1989). And pronouncing vowels e 

and ah put participants in the best mood with lowest forehead temperature (Zajonc et 

al., 1989). Thus, they concluded that the muscular actions of phonetic utterance, which 

are similar to certain emotional expression patterns, can generate matching affective 

reactions (Zajonc et al., 1989). Studies conducted by Strack, Martin and Stepper (1988) 

explored how facial activity affect human cognitions. Researchers asked participants to 

hold a pen in their mouth while they evaluated cartoons. Participants’ zygomaticus 

muscles were either facilitated or inhibited to make a smile face unobtrusively. When 

participants were smile unconsciously, they reported higher intense of humour 

responses to the cartoons than under inhibit smile condition (Strack, Martin & Stepper, 

1988). They found that, the affective experience can be activated by manipulating facial 

activity to the associated emotional expression (Strack, Martin & Stepper, 1988). 

Similarly, the body postures associated with their experience of particular cognitive 

process can work as a physical stimulus to influence the cognitive process (Stepper & 

Strack, 1993). Stepper & Strack (1993) stated that the influences from body to mind may 

occur without knowing the meaning of the bodily reaction. Participants from their study 

were asked to sit in either upright position or slumped position and completed some 

assignments. The results of the following questionnaires showed that participants 

sitting in upright position feel more pride about their achievement in the test. The 

mechanism that changing emotion and cognitive states by varying postures take effects 

directly and independently (Cesario & McDonald, 2013), which means, no precede 

perception or extra mediation was needed (Huang & Galinsky, 2011).  
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These studies show that enacting a non-verbal expression biases people’s cognition and 

emotional state in the direction of what the non-verbal expression represent. These can 

be implemented in some ways to help people to better perform or perceive to be 

performing better when adopting a position related to such states.  

POWER POSE RESEARCH AND POWER 

Carney, Cuddy and Yap (2010) proved power is embodied by their experiments. They 

found that by posing in power displays, people can experience physiological, 

psychological and behavioural changes which in accord with the effects of power on 

power holders. Specifically, increase the amount of space body occupied such as 

expansive posing for one minute can increase the testers’ risk tolerance in gambling 

games while constrictive positions which are considered as low-power poses have the 

opposite effects. Moreover, according to Carney, Cuddy and Yep (2010), posing in high 

power poses resulted in hormonal and testosterone changes which are linked to the 

feeling of actually possessing power. As hormonal is linked to self-efficacy and the 

testosterone is relevant to expectations of success and confidence, the experience of 

power can cause the perception of self-efficacy (Bohns & Wiltermuth, 2012). Therefore, 

the power poses can similarly influence the self-efficacy.  

Huang and colleagues (2011) compared different ways to engender power. Expansive 

posture can activate more power than evoke an experience of power or be in a powerful 

role (Huang et al., 2011). Isbister (2011) was inspired by Carney and colleagues’ finding 

and embodied power into his study. Isbister (2011) tried to isolate movements from 

game component to study whether game designer can evoke desired feelings for players 

by designing movements. It is verified that varying levels of movements have different 

impacts on participants’ emotional states (Isbister, 2011). Based on this finding, Isbister 

and colleagues (2012) developed a game named ‘Scoop!’ to see whether high power 

poses can decrease math anxiety in learning processes. They believed that movements 

can shift emotions and attitudes of learning. They applied high power mode which 

encourage participants to fulfill open, expansive movements to manipulate the numbers 

through Kinect-enable game. In the low power mode, participants stay in a constrictive 

'limbs-close-to-body' pose by playing game on a track pad. The pretests showed 

promising results that high power movements can relief more math anxiety than low 

power movements (Isbister, 2012). Bohns and Wiltermuth (2012) adopted power poses 

for experiments on pain management. They separated the participants into three groups, 

one group was assigned to open and expansive yoga pose, which conveyed dominance, 

the second group was assigned to constricted yoga pose, which associated with 

submissiveness and the rest participants were asked to hold a neutral pose. They found 

that participants posing in dominance pose had higher pain threshold than participants 

posing in submissiveness pose and neutral pose (Bohns & Wiltermuth, 2012).  



7 

 

Power is defined as ‘the ability to control interactions with other’ by Ellyson and Dovidio 

(1985). Feeling of higher power increases the propensity to influence others and 

facilitate their personal goals (Schubert, 2005). Power comes from personality traits and 

their position in social (Harper, 1985). Exerting power is another use of body (Brinol, 

2008). Animals express power through expansive postures (Hall et al., 2005). With 

regard to human, the relationship between open bodily states and power were 

examined by some researchers. Cashdan (1998) investigated the relationship between 

power and body postures through power peer rating among discussion group and open 

or close body posture analysis. In her work, she found that participants who were 

considered to have more power than others tend to have more open body postures and 

open body postures were considered as a sign of power (Cashdan, 1998). There were 

evidences showed that higher vertical position in space is another indication utilised to 

judge power (Schubert, 2005). Schubert’s study proved his guess that people share a 

common view that higher vertical position in space indicates higher power and upward 

movement interfere with power judgement (Schubert, 2005). Power was associated to 

actions by activating the behavioral-approach system (Keltner et al., 2011). Possessing 

or experiencing power lead individuals toward action which in accordance with their 

inside desires (Galinsky et al., 2004). Feltz (1988) pointed out that self-confidence is a 

dominant factor that affects sport performance. Power let people feel confidence in what 

they want to do, and make them to actually action as what they are thinking (Brinol et al., 

2011). In addition, people actually have power faced less social interference and 

constraints, and thus increased the possibility to take actions and successfully 

completed their goals (Keltner et al., 2003). Based on this past experience, people 

experienced power are more likely to be confidence in taking of action they want (Brinol 

et al., 2011). On the other hand, individuals with less power have the tendency to act 

passively, and hesitate in public behaviour (Hosman, 1989).  

To sum up, engendering the feeling of power on individuals by power postures can 

make people feel more confidence about what they are thinking then take into action, 

and ultimately achieve better performance in what they striving for.  
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CHAPTER 3 METHODOLOGY  

OVERVIEW 

Inspired by the previous studies that power poses and embodiment can lead to changes 

in human’s affective and cognitive state, the possibility that power poses may similarly 

influence people’s self-efficacy was considered by the experimenter. We conducted two 

experiments that followed Carney, Cuddy & Yap (2010)’s work on power poses. Rather 

than verifying the power poses’ influence on neuroendocrine levels and risk tolerance, 

our research was specifically focused on how power poses affect self-efficacy and 

physical performances when carrying out physical exercises. If this effect hold true, our 

research could inform the design of full-body technology for self-directed physical 

rehabilitation and for fitness. One of these experiments was run with healthy population, 

and another was with people with chronic pain. In this chapter we explain the overall 

methodology of the set of experiments. In Chapter 4, we will examine the first 

experiment with healthy people will be examined; in Chapter 5, the second experiment 

with healthy people will be explained; and in Chapter 6, the methodology used and 

result analysed of the third experiment with people with chronic pain. We will provide 

the specific of each participant group and the variants of this methodology to take into 

account the physiological and physical state of the participants. In addition, the results 

of each experiment will be examined in each chapter.  

DESIGN 

Three experiments conducted to verify whether power poses will affect self-efficacy in 

exercise and actual physical exercise performance. These experiments followed a within 

design approach which avoid the confounding effects such as individual differences on 

physiology and physical skills. The postures participants hold before exercise was 

considered as independant variable. It includes three different levels, which are no 

posing, high power poses, and low power poses. Under control condition, participants 

do a physical exercise without any power pose in advance. High power and low power 

conditions require participants do exercise after posing in corresponding poses. There 

are two high power poses and two low power poses selected for each participant. Under 

power pose conditions, participants hold each position for one minute, which was 

consisted with Carney, Cuddy & Yap’s study. In order to avoid bias the participants, 

participants were told that they need to pose in selected positions to calibrate the 

system.  

Participants were asked to predict their performance, and their expectations can be 

considered as the goal they set for themselves. Under each condition, participants were 



9 

 

asked to do the exercise, try to achieve their maximum position and hold there for as 

long as they can. If the participants held there for too long, the experimenter stopped 

them after a proper period in case of unexpected injury. The exercise selected, the 

power poses used and the procedures applied for these experiments were slightly 

different between healthy participants and chronic pain participants in order to take 

into account their physical skills. The exercises they performed, which were different in 

each experiment, ought to be demanding for them. Therefore, participants’ self-doubt 

about their efficacy increased whereas their aspiration and performance were reduced 

(Bandura, 1994). If participants’ self-efficacy and performance were enhanced under 

certain condition, the difference can be more significant from the experiment result. 

Under each condition, participants answered questions about their expectations of 

performance after postures and before them doing the exercise, their self-perception of 

their performance, and feelings in the body after exercise. Besides, they rated 

comfort/discomfort, ease/difficulty and painlessness/painfulness scales for each power 

pose after posing in those posture displays. Hence, the dependent variables measured in 

these experiments were their expectation of their maximum position and holding time, 

their perception of their performed maximum position, holding time, level of comfort 

and painfulness, and their actual performance. Each condition in the first and second 

experiment with healthy participants was performed in a random order. For the third 

experiment with chronic pain participants, the control condition always went first as the 

baseline, and the order was randomized to run two power poses for each participant.  

POWER POSTURES AND HYPOTHESIS 

As noted in Chapter 2, high power is associated with postures that are expansive, open, 

and vertically higher in space whereas low power poses are usually constricted, take up 

less space, and in lower position (Cashdan, 1998, Tiedens & Fragale, 2003, Hall et al., 

2005, and Schubert, 2005). According to previous studies on relationship between 

postures and power, we selected several high power poses and low power poses.  

Three high power poses (as Figure showed in Figure 1) and two low power poses (as 

Figure showed in Figure 2) were selected for the present study.  

First high power pose is called super woman pose. People stand with the back straight, 

tilt the chin up, look straight ahead, and separate the legs wider than shoulder-width 

apart, and put hands on the hip. All the participants performed this power pose. By 

posing in this posture, people’s head is in a higher position, and their body is open and 

expansive.  

The second high power was performed with the support of a table. People put their 

hands on the table, lean forward with back straight, look ahead, one leg in front of 
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another. This pose mimics the body states of a boss giving speech during the meeting. It 

takes up more spaces and has a higher vertical position. 

The third high power pose allows participants sit on the chair. Based on Tiedens and 

Fragales’s (2003) description of high power poses, ‘moving one’s limbs out from oneself’, 

we asked people rest one arm on the back of another chair, turn both knees and thighs 

outward, tilt chin up and look straight ahead.  

Both the two low power pose selected require participants to be seated on the chair, 

bow the neck, look down on the floor and curve the torso inward to themselves. The 

differences are that in the first low power pose, people put their hands between their 

thighs, and they cross their legs and arms in the second low power pose. 

It was hypothesized that, posing in postures associated with high power will increase 

the level of self-efficacy and enhance the performance in physical exercise whereas 

posing in low power poses will have an adverse effect on self-efficacy and performance.  

 

 

 

 

 

 

 

Figure 1 High power poses 

 

 

 

 

 

 

 

Figure 2 Low power poses 
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 MATERIALS AND APPARATUS 

All the experiments took place in rooms at UCL. The room setting of experiments I and II 

showed in the figure 6. There was enough space for posing postures and exercises. 

Participants performed power poses with the support of a table and chairs. In 

experiment II, a yoga mat was rested on the floor so that participants could do exercise 

or have a rest on it. The yoga mat was also prepared for experiment I and III for 

alternative exercises and rest. An iPhone, and a laptop were used in all the experiments. 

An iPhone application named Sensor Data, which was developed by Wavefront Labs, 

was installed on the iPhone. A Java application we developed, which worked as a server 

end to receive data from the iPhone, was running on the Laptop. Also, the laptop was 

installed hotspot software so that it provided sharing Wi-Fi to the iPhone. Through the 

sharing network, with the IP and Port of the laptop entered, the Sensor Data app can 

send real time data from all the sensors of the iPhone and timestamp to the Laptop. The 

Java application then received and processed the real time pitch angle (as demonstrated 

in Figure 3) of Euler angles data of the phone send from the iPhone and store them into 

a txt file. When the iPhone was tied on participants’ body, the pitch angle could tell the 

angles the participants’ body part changed. In experiment I and III, an armband was 

used to tie the iPhone on participants’ thighs and arms, as showed in Figure 6. An iPhone 

case with extended belt was used in experiment II, as demonstrated in Figure 7. Timer 

on the watch and phone was used. For each participant, information sheet (Appendix B), 

consent form (Appendix C), question sheet (Appendix D, F and G for experiment I, II, and 

III respectively), receipt form, and compensation money were prepared. Pain S-E 

questionnaire was prepared for participants with chronic pain (Appendix A). Video 

camera was used for recording the experiments.  
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Figure 3 Room setting for Experiment I and II 

            

Figure 4 Room setting for experiment III 
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Figure 5 Euler angle of iPhone 

 

 

 

 

 

 

Figure 6 Armband 

 

 

 

 

 

Figure 5 Back belt 

MEASURES 

The present study focused on the level of self-efficacy and performances in the physical 

exercise changes after different posture conditions. But before that, to be sure that 
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power poses would not bring extra feelings that may affect the effect of power poses and 

have impact on their performance when posing in power poses. After power pose 

condition, participants rated the level of difficulty, level of comfort and level of pain 

respectively on each power pose in a 7 point Likert scale. A rating of 0 implied a strong 

positive feeling, and a rating of 6 implied a strong negative feeling. 

To measure the self-efficacy and actual performance in exercise, for each condition, 

there were three stages of questions: pre-activity expectation, post-activity perception 

and actual performance. As noted in Bandura (1994), people with higher sense of 

self-efficacy will be more confidence, set higher exercise goals to challenge them and 

expect positive outcomes. Participants’ self-efficacy changes were measured by their 

expectation and self-perception. The expectation referred to the exercise goal they want 

to achieve and their self-confidence in the physical activity. The self-perception of 

performance indicated how confident they were about their ability and how they 

perceive the outcome in such physical exercise. And their actual performances were 

accurately recorded by the iPhone app: Sensor data.  

In the first stage, we asked questions about participants’ pre-activity expectations. 

Participants were showed a picture with seven levels of performance of such physical 

activity (Figure 6 for Experiment I, Figure7 for Experiment II, and Figure 8 for 

Experiment III). The original position was score 0, and the maximum position that 

people can achieve was score 6. Participants selected their expected maximum position 

from this picture. Their selections were rated as 0 to 6 in Likert-scale accordingly. 

Participants also reported their expected time they can hold in the maximum position. 

Their expected time was scored on 7 – point Likert-scales for: (0) 0 sec, (1) 2 sec, (2) 4 

sec, (3) 6 sec, (4) 8 sec, (5) 10 sec and (6) more than 10 sec. In Experiment III, people 

selected weights before exercise. The weights were ranged from 0 kg to 2 kg, 

incremented by 0.5 kg. Through their selection in each condition, their self-confidence 

and willing to challenge could be measured. However, if the holding time of majority 

participants exceed 10 seconds, which means participants are interrupted by the 

psychologist, their answers of perceiving time are actually the measure of their ability to 

counting time. Their perceived holding time can be considered as part of their perceived 

performance only when majority participants give up before the psychologist stop them, 

and the rest of them can be processed as outliers. 

The second sets of questions were asked after exercises. Participants reported their 

perceived performance in the physical exercise. They were asked to rate the maximum 

position they think they reached and the time they hold in that position. The measures 

of these were using the same Likert-scale as the pre-activity expectation questions. In 

addition, in order to explore further effects of power poses, also as the reference for 

confounding variables, participants were rated the level of comfort and the level of pain 

they felt while they performing the physical exercise. The level of pain was rated from 0 
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‘no pain at all’ to 6 ‘pain as bad as you can imagine’. They also had seven answer choices 

for the level of pain, from 0 ‘very comfortable’ to 6 ‘very uncomfortable’. 

The measure of their actual performance was the last stage. The pitch data were 

collected from iPhone app and analysed into angles measured in degree. The maximum 

angles of each run of the exercise were taken as their best performance. We calculated 

the time spent when they kept in their maximum position. The holding time was 

measured in seconds. All the holding time exceed 10 seconds were replaced with 10 

seconds since participants were stopped at the 10th seconds thought they could hold for 

longer. 

 

Figure 6 Scales of wall-sit positions 

 

Figure 7 Scales for seated forward bend positions 
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Figure 8 Scales for raising weights positions 

PROCEDURE 

Two researchers were involved in running the study. One (a psychologist) in charge to 

talk to the participants and one (myself) in charge of running all the technology used for 

the recordings.  Participants carried out experiments individually. First, they were led 

to the prepared room in UCL by the psychologist, and the psychologist introduced the 

experimenter and the purpose of this experiment to them. They were told that the 

students in UCLIC developed an iPhone app to monitor physical activities, and they were 

helped with testing the sensitivity of the system. After reading information sheet and 

signing the consent form, experimenter started the video camera for those participants 

who were willing to be videotaped. At the same time, psychologist demonstrated the 

exercise to them. Participants were informed how many times they need to repeat that 

exercise in total. They were told to perform the exercise and try to reach the maximum 

position they believed they could, and held in that position for as long as they can. The 

psychologist told them they would be stopped at a time point that was the average stop 

time for college students. When they were ready, another researcher starts the iPhone 

application and tied the iPhone on participants’ body part. For different exercises, the 

iPhone were tied on different body parts accordingly. The angle changes were instantly 

captured by the application and send to computer end. Participant tried to reach their 

maximum position and held there for as long as they could. The psychologist showed 

them the power poses to them.  In high power pose condition, participants were 

reminded that they should try to keep the body open and wide but not stretching the 

body and in the low power pose condition, they should be posing with their body 

wrapped, and eyes looked down. After these tasks, participants perform the exercise. 

The psychologist timed them when they reached their maximum position. For those 

who exceed 10 seconds, the psychologist stopped them to prevent them from pushing 

themselves so hard and got an injury. Before and after each exercise, the psychologist 

asked them questions which measure their self-efficacy in doing exercise and wrote 

down their answers on the question sheet (See appendix). After they completed all three 

conditions, participants were thanked for their help and paid 7 pound for compensation 

or travel expenses.  
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ETHICS 

All the experimenters involved in this study passed the ethical applications. Before the 

experiment start, participants read the information sheet and signed the consent forms. 

To make sure the safety and convenient of both experimenter and participants, we 

checked the positions of exit routes and toilets in the building where we conducted 

experiments before the participants came.  

DATA ANALYSIS 

In the following chapters, the statistic result of the three experiments will be presented 

in three sub sections. We compared their expectations of their best performance before 

exercises, their self-perception after exercise and their actual performance to see if 

there were statistically significant difference in their responses under control condition, 

high power pose condition, and low power pose condition. The performance 

measurements were consisted of maximum angle and maximum holding time when they 

reach their best performance. The expectations of the maximum position under three 

conditions were measured on Likert scales from 0 to 6 which indicate the scales of 

moving angles from their initial position to 90 degree respectively. Their expected 

maximum holding time was also measured on 7-point Likert scale from 0 (0 seconds) to 

6 (more than 10 seconds). Their perceived level of comfort and level of pain of doing 

that physical activity were reported after exercise and scored on Likert scale. The level 

of comfort was scored from 0- ‘not comfortable at all’ to 6 ’very uncomfortable’, and the 

level of pain was scored from 0 – ‘no pain’ to 6 ‘worst possible pain’. Their actual 

reached angles were measured in degrees, and their actual maximum holding time was 

measured in seconds. As the pre-activity expectations and post-activities self-perception 

of performance in three experiments were measured with Likert scale, non-parametric 

tests were used. And repeated measurements were used to test their actual 

performance (maximum angles and maximum holding time) if the data met the 

normality assumptions for repeated measurements. Otherwise, non-parametric tests, 

Friedman test and Wilcoxon tests were used. The possible confounding issues were 

analysed for each experiment, for example the order effects and the possible comfortless, 

painful, or difficulties brought by power poses. 
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CHAPTER 4 EXPERIMENT I  

PARTICIPANTS 

10 healthy participants were recruited in this study. None of them participated or heard 

of this experiment before. There were 6 males and 4 females. The ages of these 

participants ranged from 30-55, average age was 39 and standard deviation was 6.15. 

Each participant was paid 7 pounds for participation. Participants executed three 

conditions in random order. Participants were told that they need to do this exercise six 

times in total. Participants performed the exercise twice under each condition. 

PHYSICAL EXERCISE 

Specifically for this experiment, the room prepared had a clear wall so that participants 

can do the wall-sit exercise smoothly. Measurement tape was needed to measure a 12 

inches distance from the wall. At the beginning of the experiment, the psychologist 

demonstrated the wall-sit exercise to them. If the participants had some medical 

difficulties in doing wall-sit, they were allowed to swap to a yoga cobra exercise. They 

also had the third choice of doing the back extension. The script for Experiment I is in 

Appendix E.  

For the wall-sit exercise, the iPhone were tied on one of their thighs with the armband 

and the angle changes were instantly captured by the application and send to computer 

end. Initially, participants stood 12 inches away from the wall. Next, they leaned their 

back on the wall and slowly slid down to make their thigh and shank form a right angle. 

Then they held in their lowest position for as long as they can. The psychologist timed 

them from the time they reached their lowest position, and stopped them after 10 

seconds.  

If participants had problems doing the wall-sit, they were allowed to do the cobra 

instead. Then the iPhone were tied on the participant’s upper back. When they lied on 

their stomach and pressed the elbow down to raise their upper back slowly, iPhone 

transfer the changing angles of their upper back to computer end.  

RESULTS 

In this experiment, 9 out of 10 healthy participants did the wall-sit exercise. And there 

was one participants did Yoga cobra exercise instead as he had problem to do wall-sit 

exercise. They repeated this exercise twice for each condition. The participants were 

stopped when they were in the lowest position for more than 10 seconds. The data was 
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analysed in SPSS. The data was displayed in line charts in the following sections (Figure 

9 to 15). All the tables and graphs were in the Appendix J.  

PRE-ACTIVITY EXPECTATION 

To verify our prediction that power poses can affect people’s belief in what they can do 

before tasks, we compared the pre-activity expectation of performance amongst 

participants in healthy group under three different conditions. Participants rated the 

position they expected to reach in the experiment before they performed the exercise. 

Non-parametric test was applied to check whether pre-activity bodily states affected the 

maximum position they expected to reach. According to the responses, healthy 

population had confidence in their ability to do the wall-sit exercise, Median(IQR) of the 

expected maximum position for control, high power, and low power conditions were 6 

(6 to 6), 6 (5.75 to 6) and 6 (6 to 6), respectively. In addition, different bodily posture 

did not affected the expectations significant differently, χ2 (2) = 2.000, p= 0.368. They 

were healthy population without back or neck pain so that all of them exceeded the 10 

seconds time limit. And more than 10 was the last category of the Likert scale. Thus, 

their expectation of time under all the conditions has been omitted since they are 

constants with same value. 

 

 

 

 

 

 

 

Figure 9 
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Figure 10 

POST-ACTIVITY PERCEPTION 

We measured participants’ self-perception through the Likert scales on how they 

perceived lowest position they reached, time they hold, the level of comfort, and level of 

pain they felt after exercise. Thus, non-parametric test Friedman tests were used to 

check if participants perceived their performance and feelings after exercise under three 

bodily posture conditions were different. All the participants showed consistent 

confidence in their perceived performance of wall-sit exercise in all the conditions (See 

figures). Median (IQR) of their perceived maximum position for control, high power, and 

low power conditions were 6 (6 to 6), 6 (5.75 to 6) and 6 (6 to 6), respectively. And the 

median (IQR) of their perceived maximum holding time were 6 (6 to 6) for all conditions. 

Tests ran for maximum angles showed that there are no statistically significant 

difference in their self-perception of their reached position (χ2 (2) = 1.000, p= 0.607). 

And no significant differences were found in their maximum holding time they spent as 

well, χ2 (2) = 2.000, p= 0.368.  

 

 

 

 

 

 

 

Figure 11 
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Figure 12 

Though there was one participant said she felt the exercise turned to much easier after 

high power poses. According to Friedman test, there was no overall trend that the level 

of comfort (χ2 (2) = 1.000, p= 0.607) they felt during the exercise changed after enacting 

different posture conditions. Median (IQR) for the level of comfort they felt under no 

posing condition, high power pose condition and low power pose condition were 5.00 

(3.75 to 6.00), 5.00 (4.50 to 6.00) and 5.00 (3.75 to 6.00).Participants felt a little more 

pain after high power pose condition (Mdn = 0.00 (0.00 to 1.25)), than control condition 

(Mdn = 0.50 (0.00 to 1.00)) and low power pose condition (Mdn = 0.00(0.00 to 1.0)). But 

the difference is not statistically significant (χ2 (2) = 0.400, p= 0.819).  

 

Figure 13 
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Figure 14 

ACTUAL PERFORMANCE 

The timestamp and real time angle changes were send from the iPhone application to 

computer. Their maximum position and holding time in that position were calculated 

and analyzed. Participants performed the exercise twice under each condition. If their 

maximum position in two trials have difference which less than 10 degree, the mean 

value was taken for data analysis. Otherwise, only the maximum angle data from the 

second trial was more close to the actual performance because we considered their first 

trial as practice. As all the holding time exceeds our preset limit, only their maximum 

angles under different conditions were compared.  

Initially, we tested whether the assumptions for repeated measures ANOVA have been 

met for each condition. There was one outlier in the control condition, as assessed by 

inspection of a boxplot for values greater than 1.5 box-lengths from the edge of the box 

(See Figure). However, the outlier data was kept since the data is genuine, and the 

outlier was appeared due to personal difference. As assessed by Shapiro-Wilk’s test, 

participants’ actual reached angles under each condition were normally distributed 

(p > .05).  The assumption of sphericity was not violated, as assessed by Mauchly's Test 

of Sphericity, χ2 (2) = 4.496, p = .106. According to the result of repeated ANOVA, posing 

in different postures before exercise had not statistically significant affected participants 

best performance in the maximum angles they reached,  F(2, 18) = 1.227, p = 0.32, 

partial η2 = 0.120, with the angle decreasing from 77.20 ± 10.54 degrees under control 

condition to 74.26 ±8.65 degrees under high power poses condition. The maximum 

angles participants reached under low power pose condition were similar to their 

performance under high power pose condition, 74.34 ± 10.92.  
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Figure 15 

Nevertheless, fatigue and proficiency were considered as factors that may confound the 

experiment. As they repeated the exercise for six times under randomized conditions, 

participants may get tired and had worse performance in later turns of exercise. On the 

other hand, if participants get more proficient by doing the exercise multiple times, their 

performance would increase with the executing order. Therefore, we detected this 

confounding issue by grouping the actual performance data into three groups according 

to the experiment order and compared them. A repeated measures ANOVA was 

conducted to determine whether the order of exercise statistically significantly 

influenced their performance. The angles in each group showed a trend of normally 

distribution according to Shapiro-Wilk test (p < .05). The assumption of sphericity was 

violated, as assessed by Mauchly's Test of Sphericity, χ2 (2) = 8.953, p = .011. Therefore, 

a Greenhouse-Geisser correction was applied (ε = 0.598). The execution order elicited 

statistically significant changes in the maximum angles they reached , F(1.195, 10.756) = 

6.366, p = 0.025, partial η2 = 0.414, with the maximum angles increased from 71.97 ± 

10.33 degrees to75.67 ± 8.86 degrees at the second time they performed the exercise 

and to 78.15 ± 10.23 degrees. Post-hoc analysis with a Bonferroni adjustment revealed 

that the maximum performance was statistically significantly enhanced from the first 

time of execution to the third time of execution (6.18 (95% CI, 1.81 to 10.55)degrees, p = 

0.007), but not from the first time to the second time (3.70 (95% CI, -3.18 

to10.58)degrees, p = .048) or from the second to the last time (2.485 (95% CI, -1.00 to 

5.97) degrees, p = .199). 

It is clear from the result that participant’s actual performance in Experiment I 

improved as they performed the exercises for more times. Thus, proficiency of doing 

wall-sit was considered as the confounding issues in this experiment.  
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From the experiment result, power poses did not statistically significantly affect the 

healthy participants’ self-perception of their performance in both pre-activity 

expectation and post-activity perception. Due to the confounding variable, the influence 

of poses on their actual performance of healthy population had not been found.  
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CHAPTER 5 EXPERIMENT II 

PARTICIPANTS 

Experiment II was conducted with 9 healthy participants (8 female and 1 male). The 

participants ranged in age from 23 to 53, with the mean age of 40 years, the standard 

deviation was 11.43. They did tasks under all conditions in random order.  

PHYSICAL EXERCISE 

The experiment is slightly modified according to the responses of previous studies for 

reasons. First of all, healthy population felt easy to reach a 90 degree angles on wall sit 

exercise, so that the influence of power poses may not significant enough. Thus, a more 

demanding exercise, seated forward bend, was replaced the previous ones. The device 

was tied on each participant’s upper back. When doing the sitting forward bend, 

participant sat with their back straight on the yoga mat, legs stretched forward. Then 

they bent forward slowly and tried to grip their foot. When they reached their physical 

limit, they held in that position for as long as they can. In addition, as proficiency was 

considered as a confounding variable for their performance, participants were only 

asked to do the exercise only once under each condition. Measurements and procedures 

remained the same as Experiment I. Since the exercise changed this time, measurement 

tape was no longer needed, and expressions in question sheet were slightly modified in 

accord with exercise. The script used for this experiment is in Appendix G. 

RESULT 

The second experiment extended the same measurements as the previous one. However, 

as participants found wall-sit exercise in experiment I were too easy to do, they were 

asked to perform a more demanding exercise, seated forward bent. As in experiment I, 

participants performed two power poses under each postural condition. Since we found 

that participants’ perceptions on each power pose are different, we asked participants to 

rated the difficulty, comfort and pain they felt by performing the power poses for each 

power pose. The answers of all participants were displayed in line graphs in the 

following sub sections (Figure 16 to 23). The statistic analysis results are in Appendix K. 

PRE-ACTIVITY EXPECTATION 

The measurement of pre-activity expectation of their performance was remained the 

same with the last experiment. According to the Friedman test, the differences were not 

statically significances test for expected maximum position, χ2 (2) = 2.800, p= 0.247. 

Medium (IQR) of their expected position after no posing, high power pose, and low 
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power pose were 5.00 (4.00 to 5.00), 5.00 (4.00 to 6.00) and 5.00 (4.00 to 6.00), 

respectively. As showed by the boxplot, all participants felt confident about their 

maximum holding time and believed they can hold in the maximum position for more 

than 10 seconds. Under control condition, one participant did not expect to hold for that 

long. More participants had less confidence in themselves and did not expect themselves 

to exceed 10 seconds holding time. These findings did not show in non-parametric 

Friedman test results. As for the majority, different posture conditions did not had 

significant different influence on participants’ expectation of maximum holding time, χ2 

(2) = 3.500, p= 0.174. 

 

Figure 16 

 

Figure 17 
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POST-ACTIVITY PERCEPTION 

Similarly, this group of healthy participants reported their expectation on their 

performance after they performed the exercise, and their feeling about the exercise for 

each condition. All of these were measured by Likert scales. For each measurement we 

need to compare participants’ answers amongst the control condition and two power 

pose conditions. Thus, non-parametric Friedman tests were run to verify the prediction.  

The maximum position participants perceived to be achieved were similar in control 

condition (Mdn = 5.00, IQR = 4.00 – 5.50) and high power condition (Mdn = 5.00, IQR = 

4.00 – 5.50), and slightly dropped in low power condition (Mdn = 4.00, IQR = 3.50 – 

5.50). However, the difference was not statistically significant, χ2 (2) = 1.200, p= 0.549. 

And their perception of holding time was not affected by postures too, χ2 (2) = 0.286, p= 

0.867. 

 

 

 

 

 

 

 

Figure 18 

 

Figure 19 
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After both power poses, they felt higher level of comfort (high power pose: Mdn = 5. 00, 

IQR = 2.50 – 6.00; Low power pose: Mdn = 5. 00, IQR = 4.00 – 6. 00) than the no posing 

control (Mdn = 4. 00, IQR = 3.50 – 6.00). In addition, there was one participant said that 

she felt the exercise became easier after high power poses, and she felt more 

comfortable to do that. Another participant said he had more self-confidence after high 

power poses. However, the Friedman test result did not show any statistically significant 

difference in their level of comfort (χ2 (2) =0.300, p= 0.861). Median (IQR) of their 

perceived pain during the seated forward bent were 1.00 (0.00 to 2.00) under control 

condition, 1.00 (0.00 to 1.50) under high power pose condition, and 0.00 (.00 to 1.00) 

under low power pose condition. Statistically significant difference among level of pain 

they felt under different conditions was not found, (χ2 (2) = 2.000, p= 0.368). 

 

 

 

 

 

 

 

Figure 20 

 

 

 

 

 

 

 

 

Figure 21 
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ACTUAL PERFORMANCE 

Participants’ actual performance were assessed by their maximum reached angles, 

which was measured in degrees, and the maximum holding time in their maximum 

position, which is measured in seconds. Repeated measurement ANOVA test were used 

to test whether these dependant variables changed after different body posture 

conditions. Since the maximum holding time for all the participants were more than 10 

seconds, the analysis only included the maximum angles participants reached under all 

conditions. The assumptions of repeated measures ANOVA for the maximum angles 

were tested. There were no outliers in the data, as assessed by inspection of a boxplot 

for values greater than 1.5 box-lengths from the edge of the box. The normality 

assumption was met according to Shipiro-Wilk’s test, p > .05. Mauchly's Test of 

Sphericity indicated that the assumption of sphericity had not been violated, χ2 (2) = 

1.471, p = .479.  The posture conditions elicited statistically significant changes in the 

maximum angles participants reached,  F(2, 16) = 3.642, p = 0.05, partial η2 = 0.313, with 

the angle decreasing from 52.71 ± 11.56 degrees under control condition to 46.40 

±10.94 degrees under high power poses condition, and then slightly increased to 47.61 

± 8.14 after posing in low power poses. However, Post-hoc analysis with a Bonferroni 

adjustment did not show statistically significant difference between conditions. The test 

revealed that participants’ had better performance in no posing condition (6.310 (95% 

CI, -1.21 to 13.83) degree, p = 0.106) than high power conditions. They also reached 

bigger angles in control condition than low power pose condition (5.10 (95% CI, -3.67 to 

13.87) degree, p = 0.352), but the difference is not significant from Post-hoc test. Besides, 

participants stretched a little further in the seated forward bent exercise after displaying 

low power pose than high power pose (-1.21 (95% CI, -7.01 to 4.676) degree, p = 1.000).  

 

Figure 22 
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The maximum angles these participants reached were rearranged in the order of 

execution to detect confounding issues. Repeated measures ANOVA was conducted to 

determine whether there were statistically significant differences in participants’ actual 

performance over the order of execution. The data was normally distributed for each 

group, Shapiro-Wilk test (p > .05). The assumption of sphericity was violated, as 

assessed by Mauchly's Test of Sphericity, χ2 (2) = 8.826, p = .012. Therefore, a 

Greenhouse-Geisser correction was applied (ε = 0.583).  The maximum angle 

decreased in execution order, from 51.92 ± 10.79 degrees to 48.74 ±9.13 degrees, and 

then to 46.07 ± 11.21 degrees. However, the order of performing exercise did not affect 

participants’ actual performance significantly differently, F (1.165, 9.321) = 2.517, p = 

0.144. It is guessed that tiredness or boredom slightly affected their performance. 

 

Figure 23 

In the Experiment II, no statistically significant differences were found in participants’ 

pre-activity expectation of their performance before the exercise or their post-activity 

perception of their performance during the exercise. However, according to the median 

values, some participants felt less comfortable when they performed exercise under low 

power pose condition and felt less pain under high power pose condition than other 

conditions. The test result showed that participants’ actual performance among 

different conditions was significantly different. However, their performance under 

control condition was much better than that under other conditions, which was not 

what we expected. In this experiment, order of execution did not strongly influence their 

performance, but there was a trend that the maximum angles participants achieved 

dropped as the order of execution. 
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CHAPTER 6 EXPERIMENT III 

PARTICIPANTS 

A total of 8 participants who suffered from chronic low back pain (4 females and 4 males) 

took part into this study. The age range was 25 to 59, with the average angle of 50, 

standard deviation of 12.92. Participants filled pain self-efficacy questionnaires (PSEQ), 

a 10 item questionnaire developed by Michael Nicholas (1989), associated with 

perceived work capability of chronic patients (Gibson & Strong, 1996). Their mean 

scores in PSEQ were 32 out of 60, lower than the suggested cut off point 40. The 

standard deviation of their scores was 12.71. The result indicated that participants 

lacked confidence in coping with the pain and finishing everyday tasks, and the situation 

needed to be improved (Tonkin, 2008). All participants performed the same raising 

weight exercise. However, due to the modification of the experiment, the power poses 

performed were different. On the high power pose condition, one participant performed 

high power pose I and II, the others performed I and III. Besides, two out of six 

participants also suffered from neck pain so that the pain caused by posing in high 

power pose may affect the result.  

MATERIALS 

Compared to previous experiments, a larger room was needed. Four tables and at least 

four chairs were placed in that room. In addition to the tables for participants and 

experimenter, there was a table placed with drinks and fruits for participants with 

chronic pain. Yoga mat, blanket, and cushions were prepared in case of any pariticipants 

who need some rest during the experiment. The extra table was used for rest the 

weights. Four sets of dumbbells were put in one line on the table that was easy to be 

seen by participants. These dumbbells weighted 05kg, 1kg, 1.5kg, and 2kg respectively. 

New question sheets were printed for each participant. Other materials and apparatus 

were the same as previous experiments. 

DESIGN AND PROCEDURES 

The experimenter tried to follow Carney, Cuddy & Yap’s experiment and consisted with 

the experiment with a healthy population. However, considered the physical condition 

of participants with chronic low back pain, the experiments on them were modified. 

Participants were suggested to sit on chairs, grab weights and raise weights slowly out 

to the side of their body as high as possible. This kind of movement exercised shoulders 

and back part of deltoid, and avoided potential reinjure to their lower back. Participant 

selected from different weights before exercise under each condition. Therefore, their 
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willing to challenge was measured as dependant variable through their change of 

weights between conditions. In order to minimize the amount of exercises for 

participants, each participant did the exercise once under each condition. The no posing 

condition was always in the first order as a baseline. The orders of high power pose 

condition and low power pose condition was counterbalanced. Initially, participants 

were asked to do the same high power poses as healthy population. However, 

participants reported strongly discomfort when doing the high power pose II, the one 

put hands on the table. Consequently, the following participants posed in high power 

pose I and III instead. They were also suggested that rather than strictly follow the 

instruction and endure the pain, they should pose in the positions within their capability 

and try to open their body.  

RESULT 

In Experiment III，their pre-activity expectation, post-activity perception and actual 

performance were measured as previous experiments. Considered the physical 

conditions of participants with chronic low back pain, the exercise selected for them was 

raising dumbbells. The weights of dumbbells ranged from0 kg to 2 kg, increment by 0.5 

kg. Accordingly, additional measurement was included in pre-activity expectation, to 

test whether participants’ confidence of holding weights changed under different 

posture conditions. Friedman test was used to compare the posture conditions’ 

influence on participants’ confidence of holding weights. As some participants reported 

back and neck pain during high power pose, six of the participants posed in a seated 

high power pose instead of the one which asked them to lean forward and put hands on 

the table. In Experiment III, participants performed control condition first as baseline, 

than the order they performed high power pose condition and low power pose 

condition was counterbalanced. The answers of all participants were displayed in line 

graphs or bubble chart in the following sub sections (Figure 24 to 41). The statistic 

analysis results are in Appendix L. 

PRE-ACTIVITY EXPECTATION 

Non-parametric Friedman test was used to understand whether different conditions led 

to significant differences on the expectation of best performance and holding time with 

chronic low back pain participants. Initially, clinic participants had higher expectation 

on their best performance (Mdn=5.50, IQR = 3.25 – 6.00). But they had very close 

expected maximum positions between high power pose condition (Mdn=5.00, IQR = 

3.25 – 6.00) and low power pose condition (Mdn=5.00, IQR = 3.25 – 6.00). 

No significant difference in expected maximum position was founded, χ2 (2) =0.667, p= 

0.717.  
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Figure 24 

For their expected holding time, the difference was not significant, χ2 (2) = 5.600, p= 

0.061. Since the p value was close to 0.05 and the sample size was very small, Post-hoc 

analysis with Wilcoxon signed-rank tests was conducted with a Bonferroni correction 

was applied to compare between conditions. Though there are overall reduction in 

participants’ expected holding time in high power pose vs. no pose, low power pose vs. 

no pose and low power pose vs. high power pose, there are no significant differences in 

participants expected best performance between control condition and high power pose 

(Z = -1.633, p = 0.102), no significant differences between control condition and low 

power pose (Z = -1.633, p = 0.102), and the difference between high power pose and low 

power pose was not statistically significant (Z = - 1.000, p = 0.317). 

 
Figure 25 

Participants’ selected weights in each condition were not normally distributed (p < 0.05), 

thus a non-parametric test Friedman test was applied. The result showed that no 

significant different in their choice of weights after no posing condition, high power pose 
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condition and low power pose condition, χ2 (2) =0.400, p= 0.819. Five out of eight 

participants changed their weights during the experiments. And all of the changes 

happened between control condition and the first power pose condition they executed. 

The two participants who started with low power pose changed to lighter weights. They 

said the previous ones were too heavy and they overestimated themselves. Two out of 

three participants who started with high power pose selected the weights 0.5 kg heavier 

than in control condition. They explained that they felt more confidence than last time. 

 

Figure 26 

POST-ACTIVITY PERCEPTION 

According to the Friedman test, participants perceived best performance was not 

affected by pre-activity postures, χ2 (2) = 2.67, p= 0.26. Also, there was no statistically 

significant differently in participants perceived time they spent in their maximum 

position, χ2 (2) = 2.00 p= 0.37. In addition, the level of comfort participants felt during 

the exercise did not differ after posing in different pre-activity postures. The level of 

comfort participants felt during the exercise was not influenced by posture conditions 

significant differently, χ2 (2) = 2.33 p= 0.31. Median (IQR) of the level of comfort under 

no posing condition, high power pose condition and low power pose were 3.50 (2.00 to 

4.75), 4.00 (3.00 to 4.75), and 4.00 (3.00 to 5.75), respectively. Also, different postures 

did not have significant different impact on the level of pain participants felt during the 

exercise, χ2 (2) = 1.20 p= 0.55.  
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Figure 27 

 

Figure 28 
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Figure 29 

 

Figure 30 

ACTUAL PERFORMANCE 

The angles between participants’ arm and the vertical axis were measured in degree by 

the device tied on their arms. Repeated measures ANOVA was used to verify the 

hypothesis that participants can raise their arms higher after high power pose than low 

power pose. According to Shapiro-Wilk’s test, the angles participants raised in all 

conditions were normally distributed, p > 0.05. The data has met sphericity assumption, 

as assessed by Mauchly’s Test of Sphericity, χ2 (2) = 0.152 p= 0.927. The pre-activity 

postures did not lead to statistically significant changes in angles they raised, F (2, 14) = 

0.681, p = 0.522, partial η2 = 0.089. Participants’ actual performances increased from 

113.23 ± 38.99 degrees in the control condition to 114.73 ± 38.79 degrees under high 

power pose condition, then their behaviour dropped slightly under low power poses 
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condition again to 112.79 ± 39.42 degrees. When participants hold in the maximum 

position, the time they spent was recorded in seconds. The time they hold had violated 

normality assumption, p > 0.05, according to Shapiro-Wilks’s test. Thus, non-parametric 

Friedman test was used to compare the time they spend under different posture 

conditions, but the result showed pre-activity postures did not change the time 

significantly differently, χ2 (2) = 0.182 p= 0.913.  

 

Figure 31 

 

Figure 32 

Since participants changed the dumbbells between conditions, their performance might 

influenced by the weights of dumbbells. Thus, we introduced a simple correction 

formula to include the effect of weights to count their performance. The weights used in 
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each condition were incremented by one, and then multiplied the maximum angle they 

reached in that condition. As assessed by Shapiro-Wilk’s normality test, the corrected 

data were not normally distributed, p < 0.05. Consequently, non-parametric Friedman 

test was applied to check if the influence of postures on corrected data can be found. 

However, body postures did not lead to statistically significant changes in the corrected 

performance data, χ2 (2) = 0.250 p= 0.882. Their performance decreased from 182.52 

(144. 60 to 296.83) degrees*kg in control condition, to 149.38 (139.01 to 307. 02) 

degrees*kg in high power pose condition, and slightly increased to 154.25 (141.37 to 

301. 05) degrees*kg in low power pose condition.  

 

Figure 33 

POSSIBLE CONFOUNDING  

In order to detect possible confounding effects to the experiment result, more tests were 

conducted. Firstly, repeated measurements were used to understand if the order of 

execution affected their actual performance. According to Shapiro-Wilk’s test, 

participants’ maximum reached angles, which grouped in the execution order, met 

normality assumptions, p > 0.05. As assessed by Mauchly’s Test of Sphericity, χ2 (2) = 

0.046 p= 0.98, the assumption of sphericity had not been violated. However, the order 

did not elicited statistically significant changes in maximum angles, F (2, 14) = 0.075, p = 

0.928, partial η2 = 0.011. 
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Figure 34 

In addition, the corrected values were grouped into execution order. As assessed by 

Shapiro-Wilk’s test, the normality assumption was violated, non-parametric Friedman 

test was applied. The test result showed that there were no significant differences in the 

corrected performance, χ2 (2) = 0.750 p= 0.687.  

 

Figure 35 

POWER POSE RATE 

Due to the participants’ responses, and test result that showed participants had better 

performance in control condition than power pose condition, the pain participants 

suffered from power poses were considered. Participants were asked to rate the level of 

pain, comfort and difficulties of posing in the selected high or low power postures. 
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Wilcoxon signed-rank tests were conducted to compare the level of pain, comfort and 

difficulties between high power poses and low power poses among chronic participants 

and healthy participants separately. 

There was a statistically significant heavier pain that participants in chronic pain 

suffered due to the high power pose (Mdn = 3, IQR = 0.00 – 4.75) than low power pose 

(Mdn = 0.50, IQR = 0.00 – 3.00), z = -2.023, p < 0.05. Here, higher scores indicated 

heavier pain. On the other hand, healthy participants rarely felt pain during the power 

poses. According to the result of Wilcoxon Signed-Rank test, there was no significant 

difference between their feeling of pain in high power pose (Mdn = 0.00, IQR = 0.00 – 

0.00) and low power pose (Mdn = 0.00, IQR = 0.00 – 0.00), z = -0.378, p = 0.705.  

 

 

 

 

 

 

 

Figure 36 

 

 

 

 

 

 

 

 

Figure 37 
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The Wilcoxon Signed-Rank tests also conducted to compare the level of comfort 

participants felt during the power poses (higher scores means more comfortable). The 

difference between participants level of comfort during the power poses were not 

statistically different, z = -1.620, p = 0.105. Since the sample size is very small, and the p 

value is close to 0.1, we still discuss this non-significant difference. The result shows that 

participants felt more comfortable when doing low power poses (Mdn = 2.00, IQR = 1.00 

– 5.00) than high power poses (Mdn = 1.00, IQR = 0.00 – 2.75). However, the result of 

comparing the level of comfort during power poses among healthy participants showed 

that there is no statistically significant difference, z = -0.393, p = 0.694. The Median (IQR) 

of their level of comfort during participants posing in high power poses and low power 

poses are 0 (0.00 – 1.00) and 0 (0.00 – 1.00) respectively. 

 

 

 

 

 

 

 

 

Figure 38 
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Figure 39 

Participants rated the difficulties of doing these power poses, higher score means more 

difficult. According to the medium, Participants rated the high power poses (Mdn = 2.00, 

IQR = 1.00 to 4.75) more difficult to do than low power poses (Mdn = 0.5, IQR = 0.00 to 

2.75). Though the difference between the level of difficulty of high power poses and low 

power poses, according to Wilcoxon Signed-Ranks test, is not statistically significant, z= 

-1.617, p = 0.106, the non-significant difference were still considerable as only 8 

participants took part in this study, and the p value is close to 0.1. However, healthy 

participants thought both high power poses and low power poses are very easy to 

perform, Mdn = 0, IQR = 0.00 to 0.00. There were no statistically significant difference in 

their rating of difficulties for high power poses and low power poses, z = - 1.046, p = 

0.206. 

  

Figure 40 

  

 

 

 

 

 

 

Figure 41  
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CHAPTER 7 DISCUSSION 

It is hypothesized that the level of self-efficacy and performance increase after posing in 

high power nonverbal display for two minutes, and decrease after posing in low power 

poses. We expected that, by posing in high power poses, power was embodied and boost 

the self-efficacy and their actual performance. As the sense of self-efficacy was enhanced, 

participants would be more confidence about their capability in the exercise, set more 

challenge goals and expected better exercise results. The self-efficacy here was 

measured by their expectation before exercise and self-perception after exercise.  

However, the current result did not show out expected results that power poses can 

influenced their expected performance, choice of weight, perceived best performance, 

feeling of comfort and feeling of pain during the exercise and actual performance. In this 

chapter, some possible reasons for this result will be discussed.  

EXPERIMENT I 

In experiment I, 10 healthy participants were recruited. The exercise they ran was 

wall-sit exercise. They tried to bend their legs to create a 90 degree angle between their 

thigh and their body with back against the wall. Participants ran the exercise twice 

under each condition. 

Participants’ expectation and perception of their capability were not affected by any 

posture condition. In addition, all the participants were confident about their 

performance. They believed they had the ability to, and they thought they did, reach a 90 

degree angle between their body and their thigh thought most of them did not actually. 

They also supposed that they could hold in that position for a very long time and they 

did. As mentioned in Chapter 3, in order to measure the change of self-efficacy, the task 

should be demanding for the participants, so that whether or not there are effects of 

self-efficacy change are easy to verify. Thus one possible reason for this is that the 

wall-sit exercise is too easy for them and they have the capability to achieve the possible 

best performance. And the 10-seconds time limit was also too short that participants 

had no difficulties to exceed it. Therefore, the exercise selected for this experiment 

should be more demanding. Besides, to be sure about a more proper the time limitation, 

it should be tested before experiments. Another explanation for participants’ high 

self-efficacy is that, Hawthorne effect occurred. Under laboratory environment, 

participants tended to pursue better performance. If this is the reason, an improvement 

for it is try a more nature environment setting, and makes sure participants unaware of 

the intention of the study. 

The power poses did not significantly influence participants’ actual performance as well. 

But participants performed slightly better in control condition than in power pose 
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conditions. But they did not report discomfort or pain during the exercise. A possible 

reason for that is participants felt boring after keeping in power postures for two 

minutes. An improvement for this was to implement the power poses into full-body 

games to make participants perform the power poses unconsciously. In addition, by 

comparing participants’ performance in the order of execution, we found that 

participants performed the exercise better every time. Increasing proficiency of doing 

wall-sit exercise is the most likely reason for that. The suggested improvement is to 

reduce the times of trials under each condition. 

EXPERIMENT II 

In the second experiment with nine healthy participants recruited, the exercise to run 

and the times of trials were changed according to the result of previous study. 

Participants were asked to perform a more demanding exercise: seated forward bent, 

and they were only asked to perform the exercise once under each condition.  

According to participant’s rating of their expected performance (Medium = 5), 

participants were not definitely sure that they could reach the maximum possible 

position as they did in Experiment I (Medium = 6). It showed that seated forward 

bending is a more demanding exercise for healthy participants than wall-sit. However, 

neither their expected performance nor their perceived performance has significant 

difference under different posture conditions. Interestingly, though the differences were 

not significant, participants reported that they felt relatively less comfortable in exercise 

after posing in low power poses than other in conditions and they felt less painful to do 

the exercise in high power poses condition rather than the other conditions. However, 

as the sample size is too small, we are not sure if the difference is caused by exceptions 

or it is a general trend. Effort should be made to expand the sample size for these 

experiments. Participants also orally reported they felt more confident of doing the 

exercise after high power poses. Though participants’ self-confidence was indirectly 

measured by their expectation and self-perception, a new dependant variable could be 

added for rating their confidence directly.  

Their actual performance were belied our hypothesis that high power poses can 

improve exercise performance whereas low power postures will impede their 

performance. The result showed that there was a significant difference between 

participants’ actual reached maximum angles under control condition and the high and 

low power pose conditions. Their reached angle in control condition was much higher 

than those in other conditions. And their performance after low power poses were 

slightly better than their performance in high power poses condition. One possible 

explanation for this unwanted result is people felt boring after keeping still in postures 

for two minutes. One participant reported that keeping in the power poses for two 

minutes distracted her, and made her felt impatient. As mentioned in previous section, a 
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possible improvement is using games to lead participants be in the body postures 

without feeling boring. Their performances in execution order were also compared. 

There was no significant differences found but there was a trend their performances 

were getting worse each time. A possible reason is that the boredom or fatigue after 

repeated exercise. 

During the experiments, the iPhone were tied on participants’ body part with an elastic 

band. As participants bent and rotated during the exercise, the device shifted away from 

the original space or even slide down. Since the devices were very accurate in measuring 

angles, the changing position of the device resulted in relatively bigger errors. This 

problem also occurred in Experiment II and III. An improvement for this is use an 

adjustable band to tie the device.  

EXPERIMENT III 

Experiment III was carried out with eight participants with chronic low back pain. 

Participants performed the no control condition first and then counterbalanced the 

order of high power pose and low power pose condition. Considering the physical 

condition of their chronic pain, the exercise they performed were raising dumbbells 

from side of the body.  

Some participants told us they never did this kind of exercise before, so when they had 

no idea about the selection of weights. To avoid bias participants’ selection, every time 

participants finished the exercise, the psychologist put the weights back on the weights 

shelf, and before their next selection, the psychologist asked them ‘What weights do you 

want this time?’ instead of ‘Do you want to keep using the same weights or change 

them?’. Though it is not statistically significant, there was a tendency that after high 

power poses, participants felt more confidence in raising heavier weights, while after 

low power poses, participants tended to select lighter weights. However, since the 

sample size was too small, more participants should be recruited in future studies to 

verify this guess. Participants also had higher expectation on their maximum position 

and maximum holding time, but there are no significant differences between their 

expectation in high power pose condition and low power pose condition. During the 

baseline, participants got a general concept about their capability in this physical 

exercise, and then their answers and performances in later conditions were more 

similar to what they did in nature setting.  

Since participants were allowed to change the weights of the dumbbells between 

conditions, the differences of weights would affect their performance. Due to the time 

limited and lack of enough data, the effects of weights cannot be counted into the 

maximum angles they reached in the present study. Thus, we applied two different 

strategies to estimate whether power poses have influences on participants’ actual 
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performance. The first strategy is to ignore the effect s of weights. And the result showed 

that there are no big differences in their performance. The second strategy is taking the 

weights into account. The corrected angles were calculated as follow: increment the 

weight by 1 and then times the measured maximum angle by weights. This strategy 

expanded the effects of weights but the result did not show statistically significant 

differences among the corrected angles.  

Initially, participants with chronic pain were asked to perform the first and second high 

power poses as demonstrated in Chapter 3. However, two of the participants reported 

extreme neck pain after posing in the second high power pose which asked them put 

their hands on the table. Thus, the rest of the participants performed the third high 

power poses (the seated one) instead of the second one. There was the possibility that 

different power poses would lead to different level of effects. In addition, we compared 

participants feeling of pain when they posing in these power poses. The result showed 

that participants with chronic low back pain felt significantly stronger pain when they 

performing high power poses. And this difference was not found among healthy 

participants. In addition, participants with chronic pain reported they felt less 

comfortable in doing high power poses than low power poses, but healthy participants 

found all power poses very comfortable. Besides, participants with chronic pain felt the 

high power poses were harder to perform than low power poses, which basically just 

ask them to sit like they usually did. And healthy participants said both power poses 

were very easy to perform. The painfulness, uncomfortable feelings, and difficulties of 

posing in high power poses may that impeded participants’ performance. Unlike what 

Carney and colleagues did in their study, for the time limitation and the hardness of 

recruiting participants, we were not able to test the power poses with people have 

chronic low back pain in advance. In the future experiments, tests should be conducted 

to make sure all the power poses selected are comfortable and easy to perform for all 

the participants.  

The environment of experiment may be another reason why we failed to induce 

significant difference in self-efficacy. The laboratory setting increased the stress for 

participants and affected the generating of self-efficacy from power poses. Ideally, 

participants should do the exercise in an environment where they feel convenient and 

comfortable (Yim & Graham, 2007). In experiment III, we provided drinks, fruits, 

cushions, blanket and yoga mat to comfort participants. In addition, we minimised the 

number of experiments contacted to the participants. 

FURTHER IMPROVEMENT 

The experiments failed to induce hypothesised results. However, as we examined in 

previous sections, we cannot conclude that the hypotheses are incorrect since there 
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were some factors affected the results. Therefore, several improvements for replicating 

the experiments in the future were suggested.  

First of all, the experimenters should try to provide a comfortable and convenient 

environment for experiment, especially for experiments with participants suffered from 

chronic pain. Participants may need to have a rest between the conditions, enough space 

for having a rest should be provided. In case of the experiment last for too long, food and 

drinks should be provided as well. Additionally, in order to have accurate measurement 

of the angles, an adjustable iPhone band is needed to tie the device on participants 

tightly without discomfort. As discussed in previous sections, participantss felt severe 

pain from some of the power poses. Experimenters should test the selected poses with 

target population before formal experiments to make sure all the poses are comfortable 

and painfulness to perform. In addition, as participants reported fatigue and boredom 

feelings during posing in power poses, we suggested that we could implement the power 

poses into full-body game. For example, a kinect game can be developed to display a 

shadow for certain postures on the screen, and participants move their body to fill that 

shadow. Thus, participants can do the postures unconsciously posing in those postures 

without feeling boring. Moreover, proper exercise should be selected for the experiment. 

First the exercise should fits to all participants and would not cause injury to 

participants, especially those with chronic pain. Furthermore, the exercise should be 

demanding enough for participants without tiring them. Participants should not be 

asked to replicate the exercise for too many times in case of the confounding effects of 

fatigue or proficiency.  

Moreover, if the improved experiments prove the hypothesis is correct, the power poses 

which lead to negative cognition changes should not be misused in future 

implementations. 
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APPENDIX 

APPENDIX A PAIN SELF-EFFICACY QUESTIONNAIRE 

Name _________________________________     Date ________________ 

 

PAIN: S-E QUESTIONNAIRE 

MKN (1988) Pain Management Centre, St Thomas’ Hospital, London 

 

Please rate how confident you are that you can do the following things at present,  

despite the pain. To answer, circle one of the numbers on the scale under each item, 

where 0 = “Not at all confident” and 6 = “Completely confident”. 

 

For example:- 

 

    0 

 

Not at all  

confident 

    1 

 

    2 

 

    3 

 

    4 

 

    5 

 

    6 

 

Completely 

confident 

 

Remember, this questionnaire is not asking whether or not you have been doing these 

things, but rather, how confident you are that you can do them at the present, 

despite the pain.   

 

 

1)     I can still enjoy things, despite the pain. 

 

    0  

 

Not at all 

confident 

    1     2     3     4    5        6 

 

Completely 

confident 

  

2)     I can still do most of the household chores (e.g. tidying up, washing 

dishes etc.) despite the pain. 

 

    0 

 

Not at all 

confident 

    1     2     3     4    5        6 

 

Completely 

confident 

 

3)     I can socialise with my friends or family members as often as I used to, 

despite the pain. 
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    0 

 

Not at all 

confident 

    1     2     3     4    5        6 

 

Completely 

confident 

 

4)     I can cope with my pain in most situations. 

 

    0 

 

Not at all 

confident 

    1     2     3     4    5        6 

 

Completely 

confident 

 

5)     I can do some sort of work, despite the pain  

        (“Work” includes housework, paid or unpaid work) 

 

    0 

 

Not at all 

confident 

    1     2     3     4    5        6 

 

Completely 

confident 

 

     

 6)     I can still do many of the things I enjoy doing, such as hobbies or 

         leisure activities, despite the pain. 

 

    0 

 

Not at all 

confident 

    1 

 

    2 

 

    3 

 

    4 

 

   5 

 

       6 

 

Completely 

confident 

 

 7)     I can cope with my pain without medication. 

 

    0 

   

Not at all 

confident 

    1 

 

    2 

 

    3 

 

    4 

 

   5 

 

       6 

 

Completely 

confident 

 

 8)     I can still accomplish most of my goals in life, despite the pain. 

 

    0 

 

Not at all 

confident 

    1 

 

    2 

 

    3 

 

    4 

 

   5 

 

       6 

 

Completely 

confident 
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 9)     I can still live a normal lifestyle, despite the pain. 

 

    0 

 

Not at all 

confident 

    1 

 

    2 

 

    3 

 

    4 

 

   5 

 

       6 

 

Completely 

confident 

 

10)     I can gradually become more active, despite the pain. 

 

    0 

  

Not at all 

confident 

    1 

 

 

    2 

 

 

    3 

 

 

    4 

 

 

   5 

 

 

       6 

 

Completely 

confident 
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APPENDIX B INFORMATION SHEET 

 

 

Information Sheet for Participants in Research Studies 

You will be given a copy of this information sheet. 

 

Title of Project:   Emotion & Pain Project 

This study has been approved by the UCL Research 

Ethics Committee [Project ID Number]: 

 
STAFF/1011/005 

Name, Address and Contact Details of 

Investigators: 

Dr Nadia Bianchi-Berthouze 

UCL Interaction Centre 

MPEB 8th floor 

University College London 

Gower Street 

London WC1E 6BT 

United Kingdom  

+44 (0)20 7679 0690 

We would like to invite you to participate in this research project. You should only participate if you want to; 

choosing not to take part will not disadvantage you in any way. Before you decide whether you want to take 

part, it is important for you to read the following information carefully and discuss it with others if you wish. 

Ask us if there is anything that is not clear or you would like more information.  

 

This project aims develop healthcare technology to help patients with chronic pain by providing feedback 

on their movement performance and psychological support during self-directed rehabilitation.  

 

We will be interviewing you to gather the needs for such technology. We may also asked to try current 

available technology to motivate and measure patients’ physical and psychological state.  Hence we may 

ask you to play computer games and wear biosensors. The activity may be recorded using motion capture 

technology or video/ audio recording. We may also ask you to fill in a questionnaire 

 

All data will be handled according to the Data Protection Act 1998 and will be kept anonymous. 

Researchers working with Dr Nadia Berthouze will analyze the data collected. The information gathered 

will be used to understand chronic pain patients’ requirements for physiotherapy technology.   

 

With your permission, we would like to use extracts of the video recording to demonstrate to chronic pain 

patients how assistive technology can be used for the management of their condition.   

 

With your permission, we may want to use an extract of the video recording for teaching, conferences, 

presentations, publications, and/or thesis work. 
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 It is up to you to decide whether or not to take part. If you choose not to participate it will involve no 

penalty or loss of benefits to which you are otherwise entitled. If you decide to take part you will be given 

this information sheet to keep and be asked to sign a consent form. If you decide to take part you are still 

free to withdraw at any time and without giving a reason.  

All data will be collected and stored in accordance with the Data Protection Act 1998. 
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APPENDIX C CONSENT FORM 

Consent Form 

(This form is to be completed independently by the participant after reading the Information Sheet and/or having listened to an 

explanation about the research.) 

Title of Project:   Emotion & Pain Project 

This study has been approved by the UCL Research 

Ethics Committee [Project ID Number]: STAFF/1011/005 

 

 

 

 

 

 

 

 

Participant’s Statement 

I  …………………………………………...................................... 

agree that I have 

 

read the information sheet and/or the project has been explained to me orally; 

had the opportunity to ask questions and discuss the study; 

read the document outlining how the biosensor works and how it is worn 

received satisfactory answers to all my questions or have been advised of an individual to contact for answers to 

pertinent questions about the research and my rights as a participant and whom to contact in the event of a 

research-related injury. 

I understand that I must not take part if I am not physically able to do the tasks 

I agree to be contacted in the future by UCL researchers who would like to invite me to participate in follow-up 

studies. 

For the following, please circle “Yes” or “No” and initial each point. 

____I agree for the videotape to be used by the researchers in further research studies   YES / NO 

____I agree for the videotape to be used by the researchers to demonstrate assistive technology to chronic pain patients    

YES / NO 

____I agree for the videotape to be used by the researchers for teaching, conferences, presentations, publications, 
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and/or thesis work       YES / NO 

____I agree to be contacted in the future by UCL researchers who would like to invite me to participate in follow-up 

studies 

____I understand that my participation will be taped/video recorded and I am aware of and consent to the analysis of the 

recordings. 

I understand that I am free to withdraw from the study without penalty if I so wish and I consent to the processing of my 

personal information for the purposes of this study only and that it will not be used for any other purpose. I understand 

that such information will be treated as strictly confidential and handled in accordance with the provisions of the Data 

Protection Act 1998. 

 

 
Signed: Date: 

Investigator’s Statement 

I  …………………………………………………………………….. 

confirm that I have carefully explained the purpose of the study to the participant and outlined any reasonably 

foreseeable risks or benefits (where applicable).  

 

 
Signed: Date: 
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APPENDIX D QUESTION SHEET FOR EXPERIMENT I  

Selection of Exercise             __________________ 

Condition 0 [No posture] 

How much do you think you can (slide down your body / arch your upper body / bend 

and extend your back)? (Show the corresponding picture)                                     

______________ 

How long do you think you can keep this position?       ______________ 

0s   2s   4s   6s   8s   10s   > 10s 

 

Start exercise 

After exercise 

 

How much do you think you had (slide down your body / raised your upper body / 

bended and extended)?                                          

_______________ 

(Show the corresponding picture) 

 

How long do you think you had kept the position?                

_______________ 

0s   2s   4s   6s   8s   10s   > 10s 

 

How comfortable are you in doing this kind of physical activity? From 0 Not comfortable 

at all to 6 very comfortable, which number can best describe your situation.         

_______________ 

0   1   2   3   4   5   6 

Not at all       Acceptable      Very 

Comfortable 

 

From 0 no pain to 6 Pain as bad as you can imagine, which number tells how much pain 

you have right now.                                                        

_______________ 

0   1   2   3   4   5   6 

No pain                Pain as bad as  

                 you can imagine 

******************************************************************************* 

 

Condition 1 High power pose  

 

High power poses 

After poses 

 

How difficult was it to keep these poses?         ______________ 
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0   1   2   3   4   5   6 

Ease                difficulty 

 

How comfortable was it to keep these poses?        ______________ 

0   1   2   3   4   5   6 

Comfort                discomfort 

 

How painful was it to keep these poses?        ______________ 

0   1   2   3   4   5   6 

Painlessness               Painfulness 

 

How much do you think you can (slide down your body / arch your upper body / bend 

and )? (Show the corresponding picture)                                     

______________ 

 

How long do you think you can keep the position? 0s - >10s    ______________ 

0s   2s   4s   6s   8s   10s   > 10s 

 

After exercise 

How much do you think you had (slided down your body / raised your upper body / 

bended and extended) ?                                          

_______________ 

(Show the corresponding picture ) 

 

How long do you think you had kept the position?                

_______________ 

0s   2s   4s   6s   8s   10s   > 10s 

 

How comfortable are you in doing this kind of physical activity? From 0 Not comfortable 

at all to 6 very comfortable, which number can best describe your situation.         

_______________ 

0   1   2   3   4   5   6 

Not at all       Acceptable      Very 

Comfortable 

 

From 0 no pain to 6 Pain as bad as you can imagine, which number tells how much pain 

you have right now.                                                        

_______________ 

0   1   2   3   4   5   6 

No pain                Pain as bad as  

                 you can imagine 

******************************************************************************* 
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Condition 2 Low power pose  

 

Low power pose 

 

After poses 

 

How difficult was it to keep these poses?         ______________ 

0   1   2   3   4   5   6 

Ease                difficulty 

 

How comfortable was it to keep these poses?        ______________ 

0   1   2   3   4   5   6 

Comfort                discomfort 

 

How painful was it to keep these poses?        ______________ 

0   1   2   3   4   5   6 

Painlessness               Painfulness 

 

How much do you think you can ( slide down your body / arch your upper body / 

bend and extend your back )? (Show the corresponding picture)                    

______________ 

 

How long do you think you can keep the position? 0s - >10s    ______________ 

0s   2s   4s   6s   8s   10s   > 10s 

 

After exercise 

How much do you think you had (slide down your body / raised your upper body / 

bended and extended) ?                                      

_______________ 

(Show the corresponding picture ) 

 

How long do you think you had kept the position?                

_______________ 

0s   2s   4s   6s   8s   10s   > 10s 

 

How comfortable are you in doing this kind of physical activity? From 0 Not comfortable 

at all to 6 very comfortable, which number can best describe your situation.         

_______________ 

0   1   2   3   4   5   6 

Not at all    Acceptable     Very Comfortable 
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From 0 no pain to 6 Pain as bad as you can imagine, which number tells how much pain 

you have right now.                                                        

_______________ 

0   1   2   3   4   5   6 

No pain                Pain as bad as  

                 you can imagine 
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APPENDIX E EXPERIMENT SCRIPT 

 

Participant number___________________      

 

Start up 

 

Exercise selected (Write the choice on the blank)          _______________ 

 

Hi, thank you for participating in this experiment.  Please take a seat [and here are the 

consent form and information form]. The purpose of this study is to test the sensitivity 

of an iPhone app we developed. It can monitor the people’s physical actions. We will ask 

you to do some exercises, and the iPhone will be tied on your back or your thigh and 

monitor your movement. [Do you have any questions, if not, would you please sign the 

consent form.] 

 

Let me explain how this experiment works. We want you to do a specific yoga exercise 

six times, before and after each trial, I will ask you some quick questions. First I will 

show you the exercise, and you can tell me if this exercise is OK for you. 

 

   Wall sit 

 

Explain and show the Wall Sit exercise: 

1. Stand with your back 10 to 12 inches away from a wall. 

2. Lean into the wall until your back is flat against it. 

3. Slowly slide down until your knees are slightly bent, pressing your lower back into the 

wall 

4. You should try to make your thigh and shank forms a 90 degree angle but do not 

exceed 90 degree. 

5. Hold there for as long as you can, then slide back up the wall. 

 

Do you think this exercise is OK for you？ 

If you have any medical restriction of doing this exercise, you can have another choice of 

doing a simplified Cobra pose in yoga.  

 

Cobra  

 

Explain and show the Cobra exercise: 

1. Lie on your stomach, supporting your body with your forearms. 



64 

 

2. Press your elbows down into the floor to raise your upper back. As you do this, relax 

your stomach muscles and allow your back to arch without using your back muscles. As 

your press up, do not let your hips or pelvis come off the floor. 

3. Arch your back as much as you can and Hold there for as long as you can, then relax. 

 

Do you think this exercise is OK for you？If you have any medical restriction of doing 

this exercise,  such as slipped disc, you can have another choice of doing an upper-back 

stretch exercise..  

 

 

   Upper-back stretch 

 

Explain and show the exercise: 

1. Stand with the arms extended to the front at shoulder height with the fingers 

interlaced and palms facing outward. 

2. Extend your arms in front of you with your fingers interlaced and your palms facing 

forward. 

3. Push your hands forward while exhaling, allowing your back to arch as much as you 

can, then hold there for as long as you can. 

 

*************************************************************************** 

 

Condition 0 [No posture] 

 

(After they confirm with the exercise)  

Before we start, I would like to ask you some questions. (Ask the questions related to 

the chosen exercise.) 

 

      

How much do you think you can (slide down your body / arch your upper body / 

bend and extend your back )? (Show the corresponding picture)                                     

______________ 

 

How long do you think you can keep this position?       ______________ 

0s   2s   4s   6s   8s   10s   > 10s 

 

Start exercise 

Now I need to tie this on your thigh (back).  

(Lead them to the wall or yoga mat) Please stand here, (or lie down here, lie on your 

belly here). 

(*Press start stream and we can start the program on the computer*) Now you can 

start. Tell us when you reach your maximum, and hold there for as long as you can.  
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Please relax your body, and try to do that again. 

 

After exercise 

(*When they finished, press the Stop Stream Button*) 

(Write down all the data recorded and set the file name for next trial) 

Now you can sit down and relax. And I would like to ask you some quick questions 

about your performance in the exercise. 

 

How much do you think you had (slided down your body / raised your upper body / 

bended and extended)?                                          

_______________ 

(Show the corresponding picture) 

 

How long do you think you had kept the position?                

_______________ 

0s   2s   4s   6s   8s   10s   > 10s 

 

How comfortable are you in doing this kind of physical activity? From 0 Not comfortable 

at all to 6 very comfortable, which number can best describe your situation.         

_______________ 

0   1   2   3   4   5   6 

Not at all       Acceptable      Very 

Comfortable 

 

From 0 no pain to 6 Pain as bad as you can imagine, which number tells how much pain 

you have right now.                                                        

_______________ 

0   1   2   3   4   5   6 

No pain                Pain as bad as  

  you can imagine 

******************************************************************************* 

 

Condition 1 High/Low power pose  

 

Circle the power pose for this condition       High / Low 

Posture game 

 

Counterbalance between high power poses and low power poses 

 

Show them the two poses; ask them to keep each pose for one minute. 
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To calibrate the system, I would like you to keep two postures, one after another for one 

minute each. (Show them the postures) I will ask you to change the posture when time is 

up to one minute 

 

 

After poses 

 

Thank you. Now we would like to ask you some questions. 

 

How difficult was it to keep these poses?         ______________ 

0   1   2   3   4   5   6 

Ease                

 difficulty 

 

How comfortable was it to keep these poses?        ______________ 

0   1   2   3   4   5   6 

Comfort                discomfort 

 

How painful was it to keep these poses?        ______________ 

0   1   2   3   4   5   6 

Painlessness               Painfulness 

 

Later, you need to do the wall sit/ cobra/ Upper-back stretch exercise 

 

How much do you think you can (slide down your body / arch your upper body / 

bend and )? (Show the corresponding picture)                                     

______________ 

 

How long do you think you can keep the position? 0s - >10s    ______________ 

0s   2s   4s   6s   8s   10s   > 10s 

 

After exercise 

(lead them to the wall, or yoga mat) Please stand here, (or lie down here, lie on your 

belly here). 

Please wait for a sec let me set the app. 

(We may need to reset the app, go to config, slide down, select unicast, input 

192.168.3.1 in the blank for Address, then press the Streaming tab) 

(*Press start stream and we can start the program on the computer*) Now you can 

start. Tell us when you reach your maximum, and hold there for as long as you can. 

 

[finish the exercise for the first time] 

Please relax your body, and try to do that again. 

 



67 

 

After exercise 

(*When they finished, press the Stop Stream Button*) 

(Write down all the data recorded and set the file name for next trial) 

Thank you for your effort. Now you can sit down and relax. And I would like to ask 

you some quick questions about your performance in the exercise. 

 

How much do you think you had (slided down your body / raised your upper body / 

bended and extended) ?                                          

_______________ 

(Show the corresponding picture ) 

 

How long do you think you had kept the position?                

_______________ 

0s   2s   4s   6s   8s   10s   > 10s 

 

How comfortable are you in doing this kind of physical activity? From 0 Not comfortable 

at all to 6 very comfortable, which number can best describe your situation.         

_______________ 

0   1   2   3   4   5   6 

Not at all       Acceptable      Very 

Comfortable 

 

From 0 no pain to 6 Pain as bad as you can imagine, which number tells how much pain 

you have right now.                                                        

_______________ 

0   1   2   3   4   5   6 

No pain                Pain as bad as  

                 you can imagine 

******************************************************************************* 

Condition 2 High/Low power pose  

 

Circle the power pose for this condition,       High / Low 

Posture game should be different from the last one 

Show them the two poses; ask them to keep each pose for one minute. 

 

Again I will show you two postures. And we want you to hold each one for one minute. 

(Show them the postures) I will ask you to change the posture when time is up to one 

minute 

 

 

After poses 

 

Thank you. Now we would like to ask you some questions. 
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How difficult was it to keep these poses?         ______________ 

0   1   2   3   4   5   6 

Ease                difficulty 

 

How comfortable was it to keep these poses?        ______________ 

0   1   2   3   4   5   6 

Comfort                discomfort 

 

How painful was it to keep these poses?        ______________ 

0   1   2   3   4   5   6 

Painlessness               Painfulness 

 

Later, you need to do the wall sit/ cobra/ Upper-back stretch exercise 

 

How much do you think you can ( slide down your body / arch your upper body / 

bend and extend your back )? (Show the corresponding picture)                    

______________ 

 

How long do you think you can keep the position? 0s - >10s    ______________ 

0s   2s   4s   6s   8s   10s   > 10s 

 

Before exercise 

(lead them to the wall, or yoga mat) Please stand here, (or lie down here, lie on your 

belly here). 

Please wait for a sec let me set the app. 

(We may need to reset the app, go to config, slide down, select Unicast, input 

192.168.3.1 in the blank for Address, and then press the Streaming tab) 

(*Press start stream and we can start the program on the computer*) Now you can 

start. Tell us when you reach your maximum, and hold there for as long as you can. 

[finish the exercise for the first time] 

Please relax your body, and try to do that again. 

 

After exercise 

(*When they finished, press the Stop Stream Button*) 

(Write down all the data recorded and set the file name for next trial) 

Thank you for your effort. Now you can sit down and relax. And I would like to ask 

you some quick questions about your performance in the exercise. 

 

How much do you think you had (slide down your body / raised your upper body / 

bended and extended) ?                                      

_______________ 

(Show the corresponding picture ) 
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How long do you think you had kept the position?                

_______________ 

0s   2s   4s   6s   8s   10s   > 10s 

 

How comfortable are you in doing this kind of physical activity? From 0 Not comfortable 

at all to 6 very comfortable, which number can best describe your situation.         

_______________ 

0   1   2   3   4   5   6 

Not at all       Acceptable      Very 

Comfortable 

 

From 0 no pain to 6 Pain as bad as you can imagine, which number tells how much pain 

you have right now.                                                        

_______________ 

0   1   2   3   4   5   6 

No pain                Pain as bad as  

  you can imagine 

 

******************************************************************************* 

Compensation and Goodbye 

Thank you very much. This is the end of this experiment. Here is the compensation for 

your participating. Please sign the receipt form here. 
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APPENDIX F QUESTION SHEET FOR EXPERIMENT II 

Participant number___________________      

 

 

Please choose the weight you want to use this time                 ____________ 

Control [No posture] 

 

Before we start, I would like to ask you some questions (write down the answers for 

them) 

 

How much do you think you can bend your back? (Picture is on a separate paper)                                     

               _____________ 

 

How long do you think you can keep this position?(write down the number they say) 

                 ______________ 

 

They can start to do the After exercise  

Now you can keep in the start position, wait for my colleague set the program. 

(When it ready) Now you can start. 

 

 

Here are few questions 

 

How much do you think you have bend your back?(Show the corresponding picture ) 

_______________ 

 

How long do you think you have kept the position?                

_______________ 

 

How comfortable are you in doing this kind of physical activity? From 0 Not comfortable 

at all to 6 very comfortable, which number can best describe your situation.         

_______________ 

0   1   2   3   4   5   6 

Not at all    Acceptable     Very Comfortable 

 

From 0 no pain to 6 Pain as bad as you can imagine, which number tells how much pain 

you have right now.                                                        

_______________ 

0   1   2   3   4   5   6 

No pain                Pain as bad as  

                 you can imagine 
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Condition 1  High power pose  

 

 

After poses 

 

Thank you. Now we would like to ask you some questions. 

 

How difficult was it to keep these poses?         ______________ 

First pose: 

0   1   2   3   4   5   6 

Ease                

 difficulty 

 

Second pose: 

0   1   2   3   4   5   6 

Ease                difficulty 

 

 

How comfortable was it to keep these poses?        ______________ 

First pose: 

0   1   2   3   4   5   6 

Comfort                discomfort 

 

Second pose: 

0   1   2   3   4   5   6 

Comfort                discomfort 

 

How painful was it to keep these poses?        ______________ 

First pose: 

0   1   2   3   4   5   6 

Painlessness               Painfulness 
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Second pose: 

0   1   2   3   4   5   6 

Painlessness               Painfulness 

 

How much do you think you can bend? (Show the corresponding picture)                                     

______________ 

 

How long do you think you can keep the position?             ______________ 

 

Ask them to do the same exercise again. 

 

Please sit on the yoga mat, and wait for my colleague set the program.  

 

After exercise 

How much do you think you have bend?  (Show the corresponding picture ) 

                                                      _______________ 

 

How long do you think you have kept the position?                

_______________ 

 

How comfortable are you in doing this kind of physical activity? From 0 Not comfortable 

at all to 6 very comfortable, which number can best describe your situation.         

_______________ 

0   1   2   3   4   5   6 

Not at all       Acceptable      Very 

Comfortable 

 

From 0 no pain to 6 Pain as bad as you can imagine, which number tells how much pain 

you have right now.                                                        

_______________ 

0   1   2   3   4   5   6 

No pain                Pain as bad as  

                 you can imagine 

******************************************************************************* 
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Condition 2  Low power pose 

 

 

After poses 

 

How difficult was it to keep these poses?         ______________ 

First pose: 

0   1   2   3   4   5   6 

Ease                difficulty 

 

Second pose: 

0   1   2   3   4   5   6 

Ease                difficulty 

 

 

How comfortable was it to keep these poses?        ______________ 

First pose: 

0   1   2   3   4   5   6 

Comfort                discomfort 

 

Second pose: 

0   1   2   3   4   5   6 

Comfort                discomfort 
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How painful was it to keep these poses?        ______________ 

First pose: 

0   1   2   3   4   5   6 

Painlessness               Painfulness 

 

Second pose: 

0   1   2   3   4   5   6 

Painlessness               Painfulness 

 

 

How much do you think you can bend? (Show the corresponding picture)                                     

______________ 

 

How long do you think you can keep the position?       ______________ 

 

Do the exercise 

 

After Exercise, remove the device and ask them the following questions. 

 

How much do you think you have bend?                                      

_______________ 

(Show the corresponding picture ) 

 

How long do you think you have kept the position?                

_______________ 

 

How comfortable are you in doing this kind of physical activity? From 0 Not comfortable 

at all to 6 very comfortable, which number can best describe your situation.         

_______________ 

0   1   2   3   4   5   6 

Not at all       Acceptable      Very 

Comfortable 

 

From 0 no pain to 6 Pain as bad as you can imagine, which number tells how much pain 

you have right now.                                                        

_______________ 

0   1   2   3   4   5   6 

No pain                Pain as bad as  

                 you can imagine 

 

Thank you for your help. Now let’s move to the next phase of this study. 
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APPENDIX F EXPERIMENT SCRIPT FOR EXPERIMENT II 

Participant number___________________      

 

 

Please choose the weight you want to use this time                 ____________ 

Greeting and filling forms 

l Hi, thank you for participating in this experiment.  Please take a seat [and here 

are the consent form and information form]. The purpose of this study is to test 

the sensitivity of an iPhone app we developed. It can monitor the people’s physical 

actions. We will ask you to do some exercises, and we need to tie an iPhone on 

your back and monitor your movement.  

     [Tie the IPhone on participant’s back] 

 

We will ask you to do certain exercise, three times in all, and the iPhone will be 

tied on your arm to monitor your movement. Before and after each exercise, we 

will ask you some quick questions. [Do you have any questions, if not, would you 

please sign the consent form.] 

 

The control, high, low conditions will be run in random order. 

Control [No posture] 

 

· First I will show you the exercise, and you can tell me if this exercise is OK for you. 

You need to sit on this yoga mat, and do the forward bent. Sit up straight with your 

legs together, stretched out in front of you. Point both feet straight up towards the 

ceiling. Bend forward from the hips keeping your spine as elongated as possible and 

reaching towards your feet with your hands as you come down. If you cannot reach your 

feet yet, let your hands fall comfortably r alongside the legs on the floor, or wherever 

they can comfortably rest. Stay in the pose anywhere for as long as you can, I will stop 

you when it is enough.  

 

THE WEIGHT THEY SELECTED?        ______________ 

 

Before we start, I would like to ask you some questions (write down the answers for 

them) 

 

 

How much do you think you can bend your back? (Picture is on a separate paper)                                     

               _____________ 

 

How long do you think you can keep this position?(write down the number they say) 

                 ______________ 
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They can start to do the After exercise  

Now you can keep in the start position, wait for my colleague set the program. 

(When it ready) Now you can start. 

 

 

Here are few questions 

 

How much do you think you have bend your back?(Show the corresponding picture ) 

_______________ 

 

How long do you think you have kept the position?                

_______________ 

 

How comfortable are you in doing this kind of physical activity? From 0 Not comfortable 

at all to 6 very comfortable, which number can best describe your situation.         

_______________ 

0   1   2   3   4   5   6 

Not at all       Acceptable      Very 

Comfortable 

 

From 0 no pain to 6 Pain as bad as you can imagine, which number tells how much pain 

you have right now.                                                        

_______________ 

0   1   2   3   4   5   6 

No pain                Pain as bad as  

  you can imagine 

Have a one minute rest. Talking to them during this period. 



78 

 

Condition 1  High power pose  

In order to calibrate the system, we need the participant keep in certain poses, 

each for one minute. Demonstrate the following poses to them, remind them to 

open their body, your arm should leave your body, apart your legs and look 

straight.  

 

 

 

After poses 

 

Thank you. Now we would like to ask you some questions. 

 

How difficult was it to keep these poses?         ______________ 

First pose: 

0   1   2   3   4   5   6 

Ease                difficulty 

 

Second pose: 

0   1   2   3   4   5   6 

Ease                difficulty 

 

 

How comfortable was it to keep these poses?        ______________ 

First pose: 

0   1   2   3   4   5   6 

Comfort                discomfort 

 

Second pose: 

0   1   2   3   4   5   6 

Comfort                discomfort 

 

How painful was it to keep these poses?        ______________ 
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First pose: 

0   1   2   3   4   5   6 

Painlessness               Painfulness 

 

Second pose: 

0   1   2   3   4   5   6 

Painlessness               Painfulness 

 

How much do you think you can bend? (Show the corresponding picture)                                     

______________ 

 

How long do you think you can keep the position?             ______________ 

 

Ask them to do the same exercise again. 

 

Please sit on the yoga mat, and wait for my colleague set the program.  

 

After exercise 

How much do you think you have bend?  (Show the corresponding picture ) 

                                                      _______________ 

 

How long do you think you have kept the position?                

_______________ 

 

How comfortable are you in doing this kind of physical activity? From 0 Not comfortable 

at all to 6 very comfortable, which number can best describe your situation.         

_______________ 

0   1   2   3   4   5   6 

Not at all       Acceptable      Very 

Comfortable 

 

From 0 no pain to 6 Pain as bad as you can imagine, which number tells how much pain 

you have right now.                                                        

_______________ 

0   1   2   3   4   5   6 

No pain                Pain as bad as  

                                                          you can imagine 

******************************************************************************* 
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Condition 2  Low power pose 

 

Now we need you t do another set of poses for calibration. Demonstrate the 

following poses to them, remind them to close their body, lower your head, put 

your arms against your body and wrap your self.  Now you can start. 

  

 

 

After poses 

 

How difficult was it to keep these poses?         ______________ 

First pose: 

0   1   2   3   4   5   6 

Ease                difficulty 

 

Second pose: 

0   1   2   3   4   5   6 

Ease                difficulty 

 

How comfortable was it to keep these poses?        ______________ 

First pose: 

0   1   2   3   4   5   6 

Comfort                discomfort 

 

Second pose: 

0   1   2   3   4   5   6 

Comfort                discomfort 
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How painful was it to keep these poses?        ______________ 

First pose: 

0   1   2   3   4   5   6 

Painlessness               Painfulness 

 

Second pose: 

0   1   2   3   4   5   6 

Painlessness               Painfulness 

 

 

How much do you think you can bend? (Show the corresponding picture)                                     

______________ 

 

How long do you think you can keep the position?       ______________ 

 

Do the exercise 

 

After Exercise, remove the device and ask them the following questions. 

 

How much do you think you have bend?                                      

_______________ 

(Show the corresponding picture ) 

 

How long do you think you have kept the position?                

_______________ 

 

How comfortable are you in doing this kind of physical activity? From 0 Not comfortable 

at all to 6 very comfortable, which number can best describe your situation.         

_______________ 

0   1   2   3   4   5   6 

Not at all       Acceptable    Very Comfortable 

 

From 0 no pain to 6 Pain as bad as you can imagine, which number tells how much pain 

you have right now.                                                        

_______________ 

0   1   2   3   4   5   6 

No pain                Pain as bad as  

  you can imagine 

 

Thank you for your help. Now let’s move to the next phase of this study. 

Ask them sign the receipt and give them 7 pounds for compensation. 
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APPENDIX H QUESTION SHEET FOR EXPERIMENT III 

Participant number___________________      

 

Please choose the weight you want to use this time                 ____________ 

Baseline [No posture] 

 

      

How much do you think you can raise your arm? (Show the corresponding picture)                                     

               ______________ 

 

How long do you think you can keep this position?(write down the number they say) 

                 ______________ 

 

After exercise 

 

How much do you think you had raised your arm?(Show the corresponding picture ) 

_______________ 

 

How long do you think you had kept the position?                

_______________ 

 

How comfortable are you in doing this kind of physical activity? From 0 Not comfortable 

at all to 6 very comfortable, which number can best describe your situation.         

_______________ 

0   1   2   3   4   5   6 

Not at all       Acceptable      Very 

Comfortable 

 

From 0 no pain to 6 Pain as bad as you can imagine, which number tells how much pain 

you have right now.                                                        

_______________ 

0   1   2   3   4   5   6 

No pain                Pain as bad as  

                                                         you can imagine 
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Condition 1  High power pose  

 

After poses 

 

Thank you. Now we would like to ask you some questions. 

 

First pose: 

0   1   2   3   4   5   6 

Ease                

 difficulty 

 

Second pose: 

0   1   2   3   4   5   6 

Ease                

 difficulty 

 

 

How comfortable was it to keep these poses?        ______________ 

First pose: 

0   1   2   3   4   5   6 

Comfort                discomfort 

 

Second pose: 

0   1   2   3   4   5   6 

Comfort                discomfort 

 

How painful was it to keep these poses?        ______________ 

First pose: 

0   1   2   3   4   5   6 

Painlessness               Painfulness 

 

Second pose: 
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0   1   2   3   4   5   6 

Painlessness               Painfulness 

 

 

Now, please select the weights you think you are capable to hold again. 

 

Select weights  0  0.5   1   1.5  2                   

____________ 

 

How much do you think you can raised your arm? (Show the corresponding picture)                                     

______________ 

 

How long do you think you can keep the position?             ______________ 

 

 

After exercise 

How much do you think you had raised your arm ?  (Show the corresponding picture ) 

                                                      _______________ 

 

How long do you think you had kept the position?                

_______________ 

 

How comfortable are you in doing this kind of physical activity? From 0 Not comfortable 

at all to 6 very comfortable, which number can best describe your situation.         

_______________ 

0   1   2   3   4   5   6 

Not at all       Acceptable      Very 

Comfortable 

 

From 0 no pain to 6 Pain as bad as you can imagine, which number tells how much pain 

you have right now.                                                        

_______________ 

0   1   2   3   4   5   6 

No pain                Pain as bad as  

  you can imagine 

******************************************************************************* 
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Condition 2  Low power pose  

 

After poses 

 

First pose: 

0   1   2   3   4   5   6 

Ease                

 difficulty 

 

Second pose: 

0   1   2   3   4   5   6 

Ease                

 difficulty 

 

 

How comfortable was it to keep these poses?        ______________ 

First pose: 

0   1   2   3   4   5   6 

Comfort                discomfort 

 

Second pose: 

0   1   2   3   4   5   6 

Comfort                discomfort 

 

How painful was it to keep these poses?        ______________ 

First pose: 



87 

 

0   1   2   3   4   5   6 

Painlessness               Painfulness 

 

Second pose: 

0   1   2   3   4   5   6 

Painlessness               Painfulness 

 

 

Now, please select the weights you think you are capable to hold again. 

 

Select weights  0  0.5   1   1.5  2                   

____________ 

 

How much do you think you can raised your arm? (Show the corresponding picture)                                     

______________ 

 

How long do you think you can keep the position? 0s - >10s    ______________ 

 

After Exercise 

 

How much do you think you had raised your arm?                                      

_______________ 

(Show the corresponding picture ) 

 

How long do you think you had kept the position?                

_______________ 

 

How comfortable are you in doing this kind of physical activity? From 0 Not comfortable 

at all to 6 very comfortable, which number can best describe your situation.         

_______________ 

0   1   2   3   4   5   6 

Not at all       Acceptable    Very Comfortable 

 

From 0 no pain to 6 Pain as bad as you can imagine, which number tells how much pain 

you have right now.                                                        

_______________ 

0   1   2   3   4   5   6 

No pain                Pain as bad as  

                                                          you can imagine 
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APPENDIX I EXPERIMENT SCRIPT FOR EXPERIMENT III 

Participant number___________________      

 

 

Please choose the weight you want to use this time                 ____________ 

Greeting and filling forms 

l Hi, thank you for participating in this experiment.  Please take a seat [and here 

are the consent form and information form]. The purpose of this study is to test 

the sensitivity of an iPhone app we developed. It can monitor the people’s physical 

actions. We will ask you to do some exercises, and we need to tie an iPhone on 

your one of your arms and monitor your movement.  

     [Tie the IPhone on participants’ arm] 

 

We will ask you to do certain exercise, three times in all, and the iPhone will be 

tied on your arm to monitor your movement. Before and after each exercise, we 

will ask you some quick questions. [Do you have any questions, if not, would you 

please sign the consent form.] 

 

Baseline [No posture] 

 

First I will show you the exercise, and you can tell me if this exercise is OK for you. 

Demonstrate the exercise to the participant. (Sitting, hold the weights, raise arms, not 

touch your ears). 

You can select one pair of weights from these weights presented or do it without 

weights. We have 0.5 kg, 1 kg, 1.5 kg and 2 kg. Please choose the one that you think you 

are capable to hold. You can try them before you make your decision. Grab the weight in 

each hand. Raise both slowly out to the side as high as possible, but do not touch your 

ears. When you reach your highest position, please hold there for as long as you can. I 

will stop you at certain point, it won’t be too long for you. 

     
 

THE WEIGHT THEY SELECTED?        ______________ 

 

Before we start, I would like to ask you some questions (write down the answers for 

them) 
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How much do you think you can raise your arms? (Picture is on a separate paper)                                     

               _____________ 

 

How long do you think you can keep this position?(write down the number they say) 

                 ______________ 

 

 

They can start to do the After exercise  

Now you can grab the weights and keep in the start position, wait for my colleague 

set the program. (When it ready) Now you can start. 

 

[[[When they finish the exercise, put the weights back to the table.]]] 

 

Here are few questions 

 

How much do you think you have raised your arms?(Show the corresponding picture ) 

_______________ 

 

How long do you think you have kept the position?                

_______________ 

 

How comfortable are you in doing this kind of physical activity? From 0 Not comfortable 

at all to 6 very comfortable, which number can best describe your situation.         

_______________ 

0   1   2   3   4   5   6 

Not at all       Acceptable    Very Comfortable 

 

From 0 no pain to 6 Pain as bad as you can imagine, which number tells how much pain 

you have right now.                                                        

_______________ 

0   1   2   3   4   5   6 

No pain                Pain as bad as  

                                                          you can imagine 

Have a one minute rest. Talking to them during this period. 
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Condition 1  High power pose  

In order to calibrate the system, we need the participant keep in certain poses, 

each for one minute. Demonstrate the following poses to them, remind them to 

open their body, your arm should leave your body, apart your legs and look 

straight. If you cannot keep that posture for one minute, you can change position 

when you need but you should still try to maintain an open body and the head 

straight up for as much as you can without feeling uncomfortable. Now you can 

start. 

 

 

 

After poses 

 

Thank you. Now we would like to ask you some questions. 

 

How difficult was it to keep these poses?         ______________ 

First pose: 

0   1   2   3   4   5   6 

Ease                difficulty 

 

Second pose: 

0   1   2   3   4   5   6 

Ease                difficulty 

 

How comfortable was it to keep these poses?        ______________ 

First pose: 

0   1   2   3   4   5   6 

Comfort                discomfort 

 

Second pose: 

0   1   2   3   4   5   6 

Comfort                discomfort 
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How painful was it to keep these poses?        ______________ 

First pose: 

0   1   2   3   4   5   6 

Painlessness               Painfulness 

 

Second pose: 

0   1   2   3   4   5   6 

Painlessness               Painfulness 

 

 

Now, please select the weights you think you are capable to hold again. 

 

Select weights  0  0.5   1   1.5  2                   

____________ 

 

How much do you think you can raised your arms? (Show the corresponding picture)                                     

______________ 

 

How long do you think you can keep the position?             ______________ 

 

Ask them to do the same exercise again. 

 

After exercise 

How much do you think you have raised your arms?  (Show the corresponding 

picture ) 

                                                      _______________ 

 

How long do you think you have kept the position?                

_______________ 

 

How comfortable are you in doing this kind of physical activity? From 0 Not comfortable 

at all to 6 very comfortable, which number can best describe your situation.         

_______________ 

0   1   2   3   4   5   6 

Not at all       Acceptable      Very 

Comfortable 

 

From 0 no pain to 6 Pain as bad as you can imagine, which number tells how much pain 

you have right now.                                                        

_______________ 

0   1   2   3   4   5   6 

No pain                Pain as bad as  
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                                                          you can imagine 

******************************************************************************* 
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Condition 2  Low power pose 

 

Now we need you t do another set of poses for calibration. Demonstrate the 

following poses to them, remind them to close their body, lower your head, put 

your arms against your body and wrap your self. If you cannot keep that posture 

for one minute, you can change position when you need but you should still try to 

maintain a close body and the lower your head for as much as you can without 

feeling uncomfortable. Now you can start. 

  

 
 

After poses 

 

How difficult was it to keep these poses?         ______________ 

First pose: 

0   1   2   3   4   5   6 

Ease                difficulty 

 

Second pose: 

0   1   2   3   4   5   6 

Ease                difficulty 

 

How comfortable was it to keep these poses?        ______________ 

First pose: 

0   1   2   3   4   5   6 

Comfort                discomfort 

 

Second pose: 

0   1   2   3   4   5   6 

Comfort                discomfort 

 

How painful was it to keep these poses?        ______________ 
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First pose: 

0   1   2   3   4   5   6 

Painlessness               Painfulness 

 

Second pose: 

0   1   2   3   4   5   6 

Painlessness               Painfulness 

 

 

Ask them to select from the provided weights. 

Select weights  0  0.5   1   1.5  2                   

____________ 

 

How much do you think you can raised your arms? (Show the corresponding picture)                                     

______________ 

 

How long do you think you can keep the position?       ______________ 

 

Do the exercise 

 

After Exercise, remove the device and ask them the following questions. 

 

How much do you think you have raised your arm?                                      

_______________ 

(Show the corresponding picture ) 

 

How long do you think you have kept the position?                

_______________ 

 

How comfortable are you in doing this kind of physical activity? From 0 Not comfortable 

at all to 6 very comfortable, which number can best describe your situation.         

_______________ 

0   1   2   3   4   5   6 

Not at all       Acceptable    Very Comfortable 

 

From 0 no pain to 6 Pain as bad as you can imagine, which number tells how much pain 

you have right now.                                                        

_______________ 

0   1   2   3   4   5   6 

No pain                Pain as bad as  

                                                         you can imagine 

Further Questions 

 



95 

 

If the participant changed their choice of weight, ask why. 

 

If they feel uncomfortable about any power pose, ask them which one and why. 

 

Ask their feeling after each set of power poses. 

 

Thank you for your help. Now let’s move to the next phase of this study. 
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APPENDIX J STATISTIC ANALYSIS RESULT OF EXPERIMENT I 

EXPECTED PERFORMANCE 

ANGLE 

 

Descriptive Statistics
a
 

 N Mean Std. 

Deviation 

Minimum Maximum Percentiles 

25th 50th 

(Median) 

75th 

expectation of performance 

under control condition 

10 5.90 .316 5 6 6.00 6.00 6.00 

expectation of performance 

under high power condition 

10 5.80 .422 5 6 5.75 6.00 6.00 

expectation of performance 

under low power condition 

10 5.90 .316 5 6 6.00 6.00 6.00 

a. Participant group = Healthy Control 1 

 

Test Statistics
a,b

 

N 10 

Chi-Square 2.000 

df 2 

Asymp. Sig. .368 

a. Participant group = 

Healthy Control 1 

b. Friedman Test 

 

  

TIME 

Descriptive Statistics
a
 

 N Percentiles 

25th 50th (Median) 75th 

ExpT_c 10 6.00 6.00 6.00 

ExpT_h 10 6.00 6.00 6.00 

ExpT_l 10 6.00 6.00 6.00 

a. Participant group = Healthy Control 1 

 

Test Statistics
a,b

 

N 10 
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Chi-Square . 

df 2 

Asymp. Sig. . 

a. Participant group = 

Healthy Control 1 

b. Friedman Test 

 

PPERCEIVED PERFORMANCE  

ANGLE 

 

Descriptive Statistics
a
 

 N Percentiles 

25th 50th (Median) 75th 

PcptP_c 10 6.00 6.00 6.00 

PcptP_h 10 5.75 6.00 6.00 

PcptP_l 10 6.00 6.00 6.00 

a. Participant group = Healthy Control 1 

 

Test Statistics
a,b

 

N 10 

Chi-Square 1.000 

df 2 

Asymp. Sig. .607 

a. Participant group = 

Healthy Control 1 

b. Friedman Test 

 

TIME 

 

Descriptive Statistics
a
 

 N Percentiles 

25th 50th (Median) 75th 

PcptT_c 10 6.00 6.00 6.00 

PcptT_h 10 6.00 6.00 6.00 

PcptT_l 10 6.00 6.00 6.00 

a. Participant group = Healthy Control 1 
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Test Statistics
a,b

 

N 10 

Chi-Square 2.000 

df 2 

Asymp. Sig. .368 

a. Participant group = 

Healthy Control 1 

b. Friedman Test 

 

LEVEL OF COMFORT 

 

Descriptive Statistics
a
 

 N Mean Std. 

Deviation 

Minimum Maximum Percentiles 

25th 50th 

(Median) 

75th 

level of comfort they felt when 

doing the exercise under 

control condition 

10 4.80 1.135 3 6 3.75 5.00 6.00 

level of comfort they felt when 

doing the exercise under high 

power pose condition 

10 4.80 1.317 2 6 4.50 5.00 6.00 

level of comfort they felt when 

doing the exercise under low 

power pose condition 

10 4.70 1.337 2 6 3.75 5.00 6.00 

a. Participant group = Healthy Control 1 

 

Test Statistics
a,b

 

N 10 

Chi-Square 1.000 

df 2 

Asymp. Sig. .607 

a. Participant group = 

Healthy Control 1 

b. Friedman Test 

 

LEVEL OF PAIN 

Descriptive Statistics
a
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 N Percentiles 

25th 50th (Median) 75th 

PainC 10 .00 .00 1.25 

PainH 10 .00 .50 1.00 

PainL 10 .00 .00 1.00 

a. Participant group = Healthy Control 1 

 

Test Statistics
a,b

 

N 10 

Chi-Square .400 

df 2 

Asymp. Sig. .819 

a. Participant group = 

Healthy Control 1 

b. Friedman Test 

ACTUAL PERFORMANCE 

ANGLE 

 

Tests of Normality
a,c

 

 Kolmogorov-Smirnov
b
 Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

expectation of performance under control 

condition 

.524 10 .000 .366 10 .000 

expectation of performance under low 

power condition 

.524 10 .000 .366 10 .000 

a. Participant group = Healthy Control 1 

b. Lilliefors Significance Correction 

c. expectation of time under high power condition is constant. It has been omitted. 

 

 

Mauchly's Test of Sphericity
a,b

 

Measure:   maxAngle   

Within 

Subjects Effect 

Mauchly's 

W 

Approx. 

Chi-Square 

df Sig. Epsilon
c
 

Greenhouse-Geisser Huynh-Feldt Lower-bound 

Angles .975 .152 2 .927 .976 1.000 .500 

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed 

dependent variables is proportional to an identity matrix. 

a. Participant group = Patients 
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b. Design: Intercept  

 Within Subjects Design: Angles 

c. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests 

are displayed in the Tests of Within-Subjects Effects table. 

 

 

Tests of Within-Subjects Effects
a
 

Measure:   maxAngle   

Source Type III 

Sum of 

Squares 

df Mean 

Square 

F Sig. Partial Eta 

Squared 

Angles 

Sphericity Assumed 16.591 2 8.296 .681 .522 .089 

Greenhouse-Geisser 16.591 1.951 8.503 .681 .519 .089 

Huynh-Feldt 16.591 2.000 8.296 .681 .522 .089 

Lower-bound 16.591 1.000 16.591 .681 .437 .089 

Error(Angles) 

Sphericity Assumed 170.582 14 12.184    

Greenhouse-Geisser 170.582 13.658 12.490    

Huynh-Feldt 170.582 14.000 12.184    

Lower-bound 170.582 7.000 24.369    

a. Participant group = Patients 
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PERFORMANCE IN ORDER 

Tests of Normality
a
 

 Kolmogorov-Smirnov
b
 Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

First .125 10 .200
*
 .976 10 .943 

Second .168 10 .200
*
 .938 10 .532 

Thrid .199 10 .200
*
 .917 10 .329 

*. This is a lower bound of the true significance. 

a. Participant group = Healthy Control 1 

b. Lilliefors Significance Correction 

 

Mauchly's Test of Sphericity
a,b

 

Measure:   angles   

Within 

Subjects Effect 

Mauchly's 

W 

Approx. 

Chi-Square 

df Sig. Epsilon
c
 

Greenhouse-Geisser Huynh-Feldt Lower-bound 

actualOrder .327 8.953 2 .011 .598 .638 .500 
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Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed 

dependent variables is proportional to an identity matrix. 

a. Participant group = Healthy Control 1 

b. Design: Intercept  

 Within Subjects Design: actualOrder 

c. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests 

are displayed in the Tests of Within-Subjects Effects table. 

 

Tests of Within-Subjects Effects
a
 

Measure:   angles   

Source Type III Sum 

of Squares 

df Mean 

Square 

F Sig. 

actualOrder 

Sphericity Assumed 193.670 2 96.835 6.366 .008 

Greenhouse-Geisser 193.670 1.195 162.045 6.366 .025 

Huynh-Feldt 193.670 1.275 151.892 6.366 .022 

Lower-bound 193.670 1.000 193.670 6.366 .033 

Error(actualOrder) 

Sphericity Assumed 273.822 18 15.212   

Greenhouse-Geisser 273.822 10.756 25.457   

Huynh-Feldt 273.822 11.475 23.862   

Lower-bound 273.822 9.000 30.425   

a. Participant group = Healthy Control 1 

 

 

APPENDIX K STATISTIC ANALYSIS RESULT OF EXPERIMENT II 

EXPECTED PERFORMANCE 

ANGLE 

Descriptive Statistics
a
 

 N Mean Std. 

Deviation 

Minimum Maximum Percentiles 

25th 50th 

(Median) 

75th 

expectation of performance 

under control condition 

9 4.56 .882 3 6 4.00 5.00 5.00 

expectation of performance 

under high power condition 

9 4.78 1.093 3 6 4.00 5.00 6.00 

expectation of performance 

under low power condition 

9 4.89 1.364 2 6 4.00 5.00 6.00 
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a. Participant group = Healthy Control 2 

 

Test Statistics
a,b

 

N 9 

Chi-Square 2.800 

df 2 

Asymp. Sig. .247 

a. Participant group = 

Healthy Control 2 

b. Friedman Test 

 

 

TIME 

Descriptive Statistics
a
 

 N Percentiles 

25th 50th (Median) 75th 

ExpT_c 9 6.00 6.00 6.00 

ExpT_h 9 6.00 6.00 6.00 

ExpT_l 9 5.00 6.00 6.00 

a. Participant group = Healthy Control 2 

 

Test Statistics
a,b

 

N 9 

Chi-Square 3.500 

df 2 

Asymp. Sig. .174 

a. Participant group = 

Healthy Control 2 

b. Friedman Test 
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PERCEIVED PERFORMANCE  

ANGLE 

 

Descriptive Statistics
a
 

 N Percentiles 

25th 50th (Median) 75th 

PcptP_c 9 4.00 5.00 5.50 

PcptP_h 9 4.00 5.00 5.50 

PcptP_l 9 3.50 4.00 5.50 

a. Participant group = Healthy Control 2 

 

Ranks
a
 

 Mean Rank 

PcptP_c 2.00 

PcptP_h 2.17 

PcptP_l 1.83 

a. Participant group = 

Healthy Control 2 

TIME 

 

Descriptive Statistics
a
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 N Percentiles 

25th 50th (Median) 75th 

PcptT_c 9 6.00 6.00 6.00 

PcptT_h 9 6.00 6.00 6.00 

PcptT_l 9 6.00 6.00 6.00 

a. Participant group = Healthy Control 2 

 

Test Statistics
a,b

 

N 9 

Chi-Square .286 

df 2 

Asymp. Sig. .867 

a. Participant group = 

Healthy Control 2 

b. Friedman Test 

LEVEL OF COMFORT 

 

Descriptive Statistics
a
 

 N Mean Std. 

Deviation 

Minimum Maximum Percentiles 

25th 50th 

(Median) 

75th 

level of comfort they felt when 

doing the exercise under 

control condition 

9 4.56 1.236 3 6 3.50 4.00 6.00 

level of comfort they felt when 

doing the exercise under high 

power pose condition 

9 4.33 1.803 2 6 2.50 5.00 6.00 

level of comfort they felt when 

doing the exercise under low 

power pose condition 

9 4.78 1.093 3 6 4.00 5.00 6.00 

a. Participant group = Healthy Control 2 

 

Test Statistics
a,b

 

N 9 

Chi-Square .300 

df 2 

Asymp. Sig. .861 

a. Participant group = 

Healthy Control 2 

b. Friedman Test 
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LEVEL OF PAIN 

 

Descriptive Statistics
a
 

 N Percentiles 

25th 50th (Median) 75th 

PainC 9 .00 1.00 2.00 

PainH 9 .00 1.00 1.50 

PainL 9 .00 .00 1.00 

a. Participant group = Healthy Control 2 

 

Test Statistics
a,b

 

N 9 

Chi-Square 2.000 

df 2 

Asymp. Sig. .368 

a. Participant group = 

Healthy Control 2 

b. Friedman Test 

 

  

ACTUAL PERFORMANCE 

ANGLE 

 

Tests of Normality
a,c

 

 Kolmogorov-Smirnov
b
 Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

expectation of performance under control 

condition 

.248 9 .116 .913 9 .338 

expectation of performance under low 

power condition 

.237 9 .156 .820 9 .035 

a. Participant group = Healthy Control 2 

b. Lilliefors Significance Correction 

c. expectation of time under high power condition is constant. It has been omitted. 

 

Mauchly's Test of Sphericity
a,b
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Measure:   maxAngle   

Within 

Subjects Effect 

Mauchly's 

W 

Approx. 

Chi-Square 

df Sig. Epsilon
c
 

Greenhouse-Geisser Huynh-Feldt Lower-bound 

Angles .810 1.471 2 .479 .841 1.000 .500 

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed 

dependent variables is proportional to an identity matrix. 

a. Participant group = Healthy Control 2 

b. Design: Intercept  

 Within Subjects Design: Angles 

c. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests 

are displayed in the Tests of Within-Subjects Effects table. 

 

Tests of Within-Subjects Effects
a
 

Measure:   maxAngle   

Source Type III 

Sum of 

Squares 

df Mean 

Square 

F Sig. Partial Eta 

Squared 

Angles 

Sphericity Assumed 201.922 2 100.961 3.642 .050 .313 

Greenhouse-Geisser 201.922 1.681 120.098 3.642 .061 .313 

Huynh-Feldt 201.922 2.000 100.961 3.642 .050 .313 

Lower-bound 201.922 1.000 201.922 3.642 .093 .313 

Error(Angles) 

Sphericity Assumed 443.600 16 27.725    

Greenhouse-Geisser 443.600 13.451 32.980    

Huynh-Feldt 443.600 16.000 27.725    

Lower-bound 443.600 8.000 55.450    

a. Participant group = Healthy Control 2 
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PERFORMANCE IN ORDER 

Tests of Normality
a
 

 Kolmogorov-Smirnov
b
 Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

First .172 9 .200
*
 .930 9 .481 

Second .191 9 .200
*
 .939 9 .569 

Thrid .252 9 .103 .892 9 .211 

*. This is a lower bound of the true significance. 

a. Participant group = Healthy Control 2 

b. Lilliefors Significance Correction 

 

Mauchly's Test of Sphericity
a,b

 

Measure:   MaxAngle   

Within 

Subjects Effect 

Mauchly's 

W 

Approx. 

Chi-Square 

df Sig. Epsilon
c
 

Greenhouse-Geisser Huynh-Feldt Lower-bound 

angle .283 8.826 2 .012 .583 .621 .500 



109 

 

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed 

dependent variables is proportional to an identity matrix. 

a. Participant group = Healthy Control 2 

b. Design: Intercept  

 Within Subjects Design: angle 

c. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests 

are displayed in the Tests of Within-Subjects Effects table. 

 

Tests of Within-Subjects Effects
a
 

Measure:   MaxAngle   

Source Type III 

Sum of 

Squares 

df Mean 

Square 

F Sig. Partial Eta 

Squared 

angle 

Sphericity Assumed 154.495 2 77.247 2.517 .112 .239 

Greenhouse-Geisser 154.495 1.165 132.602 2.517 .144 .239 

Huynh-Feldt 154.495 1.242 124.436 2.517 .141 .239 

Lower-bound 154.495 1.000 154.495 2.517 .151 .239 

Error(angle) 

Sphericity Assumed 491.027 16 30.689    

Greenhouse-Geisser 491.027 9.321 52.681    

Huynh-Feldt 491.027 9.933 49.436    

Lower-bound 491.027 8.000 61.378    

a. Participant group = Healthy Control 2 

 

 

APPENDIX L STATISTIC ANALYSIS RESULT OF EXPERIMENT III 

EXPECTED PERFORMANCE 

ANGLE 

 

Descriptive Statistics
a
 

 N Mean Std. 

Deviation 

Minimum Maximum Percentiles 

25th 50th 

(Median) 

75th 

expectation of performance 

under control condition 

8 4.75 1.581 2 6 3.25 5.50 6.00 

expectation of performance 

under high power condition 

8 4.63 1.598 2 6 3.25 5.00 6.00 
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expectation of performance 

under low power condition 

8 4.50 1.852 1 6 3.25 5.00 6.00 

a. Participant group = Patients 

 

Test Statistics
a,b

 

N 8 

Chi-Square .667 

df 2 

Asymp. Sig. .717 

a. Participant group = 

Patients 

b. Friedman Test 

 

TIME 

Descriptive Statistics
a
 

 N Percentiles 

25th 50th (Median) 75th 

ExpT_c 8 2.75 6.00 6.00 

ExpT_h 8 4.50 6.00 6.00 

ExpT_l 8 4.50 6.00 6.00 

a. Participant group = Patients 

 

PERCEIVED PERFORMANCE  

ANGLE 

 

Descriptive Statistics
a
 

 N Percentiles 

25th 50th (Median) 75th 

PcptP_c 8 3.25 4.50 5.75 

PcptP_h 8 3.25 4.50 6.00 

PcptP_l 8 3.25 4.50 6.00 

a. Participant group = Patients 

 

Test Statistics
a,b

 

N 8 

Chi-Square 2.667 

df 2 
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Asymp. Sig. .264 

a. Participant group = 

Patients 

b. Friedman Test 

 

TIME 

 

Descriptive Statistics
a
 

 N Percentiles 

25th 50th (Median) 75th 

PcptT_c 8 4.25 6.00 6.00 

PcptT_h 8 5.25 6.00 6.00 

PcptT_l 8 3.75 6.00 6.00 

a. Participant group = Patients 

 

Test Statistics
a,b

 

N 8 

Chi-Square 2.000 

df 2 

Asymp. Sig. .368 

a. Participant group = 

Patients 

b. Friedman Test 

 

LEVEL OF COMFORT 

Descriptive Statistics
a
 

 N Mean Std. 

Deviation 

Minimum Maximum Percentiles 

25th 50th 

(Median) 

75th 

level of comfort they felt when 

doing the exercise under 

control condition 

8 3.38 1.685 1 6 2.00 3.50 4.75 

level of comfort they felt when 

doing the exercise under high 

power pose condition 

8 4.00 1.069 3 6 3.00 4.00 4.75 

level of comfort they felt when 

doing the exercise under low 

power pose condition 

8 4.25 1.389 3 6 3.00 4.00 5.75 
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a. Participant group = Patients 

 

Test Statistics
a,b

 

N 8 

Chi-Square 2.333 

df 2 

Asymp. Sig. .311 

a. Participant group = 

Patients 

b. Friedman Test 

LEVEL OF PAIN 

  

Descriptive Statistics
a
 

 N Percentiles 

25th 50th (Median) 75th 

PainC 8 1.25 3.00 4.00 

PainH 8 1.25 3.00 3.75 

PainL 8 1.00 3.00 3.75 

a. Participant group = Patients 

 

Test Statistics
a,b

 

N 8 

Chi-Square 1.200 

df 2 

Asymp. Sig. .549 

a. Participant group = 

Patients 

b. Friedman Test 

 

ACTUAL PERFORMANCE 

ANGLE 

 

Tests of Normality
a
 

 Kolmogorov-Smirnov
b
 Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

expectation of performance under control 

condition 

.285 8 .054 .815 8 .041 
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expectation of performance under low 

power condition 

.291 8 .045 .820 8 .047 

expectation of time under high power 

condition 

.451 8 .000 .607 8 .000 

a. Participant group = Patients 

b. Lilliefors Significance Correction 

 

Mauchly's Test of Sphericity
a,b

 

Measure:   maxAngle   

Within 

Subjects Effect 

Mauchly's 

W 

Approx. 

Chi-Square 

df Sig. Epsilon
c
 

Greenhouse-Geisser Huynh-Feldt Lower-bound 

Angles .975 .152 2 .927 .976 1.000 .500 

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed 

dependent variables is proportional to an identity matrix. 

a. Participant group = Patients 

b. Design: Intercept  

 Within Subjects Design: Angles 

c. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests 

are displayed in the Tests of Within-Subjects Effects table. 

 

Tests of Within-Subjects Effects
a
 

Measure:   maxAngle   

Source Type III 

Sum of 

Squares 

df Mean 

Square 

F Sig. Partial Eta 

Squared 

Angles 

Sphericity Assumed 16.591 2 8.296 .681 .522 .089 

Greenhouse-Geisser 16.591 1.951 8.503 .681 .519 .089 

Huynh-Feldt 16.591 2.000 8.296 .681 .522 .089 

Lower-bound 16.591 1.000 16.591 .681 .437 .089 

Error(Angles) 

Sphericity Assumed 170.582 14 12.184    

Greenhouse-Geisser 170.582 13.658 12.490    

Huynh-Feldt 170.582 14.000 12.184    

Lower-bound 170.582 7.000 24.369    

a. Participant group = Patients 
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TIME 

 

Tests of Normality
a
 

 Kolmogorov-Smirnov
b
 Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

RealT_c .454 8 .000 .596 8 .000 

RealT_h .451 8 .000 .607 8 .000 

RealT_l .369 8 .002 .733 8 .005 

a. Participant group = Patients 

b. Lilliefors Significance Correction 

 

 

Descriptive Statistics
a
 

 N Percentiles 

25th 50th (Median) 75th 

RealT_c 8 7.0000 10.0000 10.0000 

RealT_h 8 7.0000 10.0000 10.0000 
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RealT_l 8 7.2500 10.0000 10.0000 

a. Participant group = Patients 

 

Test Statistics
a,b

 

N 8 

Chi-Square .182 

df 2 

Asymp. Sig. .913 

a. Participant group = 

Patients 

b. Friedman Test 

 

CORRECTED ANGLE 

 

Tests of Normality
a
 

 Kolmogorov-Smirnov
b
 Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

First .263 8 .109 .864 8 .133 

Second .270 8 .090 .870 8 .151 

Thrid .279 8 .067 .841 8 .077 

a. Participant group = Patients 

b. Lilliefors Significance Correction 

 

Mauchly's Test of Sphericity
a,b

 

Measure:   MaxAngle   

Within 

Subjects Effect 

Mauchly's 

W 

Approx. 

Chi-Square 

df Sig. Epsilon
c
 

Greenhouse-Geisser Huynh-Feldt Lower-bound 

angle .992 .046 2 .977 .992 1.000 .500 

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed 

dependent variables is proportional to an identity matrix. 

a. Participant group = Patients 

b. Design: Intercept  

 Within Subjects Design: angle 

c. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests 

are displayed in the Tests of Within-Subjects Effects table. 

 

Tests of Within-Subjects Effects
a
 

Measure:   MaxAngle   
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Source Type III 

Sum of 

Squares 

df Mean 

Square 

F Sig. Partial Eta 

Squared 

angle 

Sphericity Assumed 1.988 2 .994 .075 .928 .011 

Greenhouse-Geisser 1.988 1.985 1.002 .075 .927 .011 

Huynh-Feldt 1.988 2.000 .994 .075 .928 .011 

Lower-bound 1.988 1.000 1.988 .075 .792 .011 

Error(angle) 

Sphericity Assumed 185.185 14 13.227    

Greenhouse-Geisser 185.185 13.894 13.328    

Huynh-Feldt 185.185 14.000 13.227    

Lower-bound 185.185 7.000 26.455    

a. Participant group = Patients 

 

PERFORMANCE IN ORDER 

 

Tests of Normality
a
 

 Kolmogorov-Smirnov
b
 Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

(weight_p+1) * first .197 8 .200
*
 .958 8 .794 

(weight_p+1) * second .320 8 .015 .818 8 .045 

(weight_p+1) * third .344 8 .006 .810 8 .036 

*. This is a lower bound of the true significance. 

a. Participant group = Patients 

b. Lilliefors Significance Correction 

 

Tests of Normality
a
 

 Kolmogorov-Smirnov
b
 Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

First .263 8 .109 .864 8 .133 

Second .270 8 .090 .870 8 .151 

Thrid .279 8 .067 .841 8 .077 

a. Participant group = Patients 

b. Lilliefors Significance Correction 

 

Mauchly's Test of Sphericity
a,b

 

Measure:   MaxAngle   

Within 

Subjects Effect 

Mauchly's 

W 

Approx. 

Chi-Square 

df Sig. Epsilon
c
 

Greenhouse-Geisser Huynh-Feldt Lower-bound 
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angle .992 .046 2 .977 .992 1.000 .500 

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed 

dependent variables is proportional to an identity matrix. 

a. Participant group = Patients 

b. Design: Intercept  

 Within Subjects Design: angle 

c. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests 

are displayed in the Tests of Within-Subjects Effects table. 

 

Tests of Within-Subjects Effects
a
 

Measure:   MaxAngle   

Source Type III 

Sum of 

Squares 

df Mean 

Square 

F Sig. Partial Eta 

Squared 

angle 

Sphericity Assumed 1.988 2 .994 .075 .928 .011 

Greenhouse-Geisser 1.988 1.985 1.002 .075 .927 .011 

Huynh-Feldt 1.988 2.000 .994 .075 .928 .011 

Lower-bound 1.988 1.000 1.988 .075 .792 .011 

Error(angle) 

Sphericity Assumed 185.185 14 13.227    

Greenhouse-Geisser 185.185 13.894 13.328    

Huynh-Feldt 185.185 14.000 13.227    

Lower-bound 185.185 7.000 26.455    

a. Participant group = Patients 

 

CORRECTED ANGLE IN ORDER 

 

Descriptive Statistics
a
 

 N Mean Std. 

Deviation 

Minimum Maximum Percentiles 

25th 50th 

(Median) 

75th 

(weight_p+1) * 

first 

8 210.5881 105.54581 58.74 387.03 144.6000 182.5200 296.8250 

(weight_p+1) * 

second 

8 207.0144 96.85782 113.16 364.18 138.2000 151.6000 301.0500 

(weight_p+1) * 

third 

8 211.0106 99.79191 114.56 374.33 142.1825 152.0250 307.0150 

a. Participant group = Patients 

 

Test Statistics
a,b
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N 8 

Chi-Square .750 

df 2 

Asymp. Sig. .687 

a. Participant group = 

Patients 

b. Friedman Test 

 

PAIN OF POSES FOR PARTICIPANTS WITH CHRONIC PAIN 

 

Tests of Within-Subjects Effects
a
 

Measure:   MaxAngle   

Source Type III 

Sum of 

Squares 

df Mean 

Square 

F Sig. Partial Eta 

Squared 

angle 

Sphericity Assumed 1.988 2 .994 .075 .928 .011 

Greenhouse-Geisser 1.988 1.985 1.002 .075 .927 .011 

Huynh-Feldt 1.988 2.000 .994 .075 .928 .011 

Lower-bound 1.988 1.000 1.988 .075 .792 .011 

Error(angle) 

Sphericity Assumed 185.185 14 13.227    

Greenhouse-Geisser 185.185 13.894 13.328    

Huynh-Feldt 185.185 14.000 13.227    

Lower-bound 185.185 7.000 26.455    

a. Participant group = Patients 

 

Test Statistics
a
 

 Pain_L - 

Pain_H 

Z -2.023
b
 

Asymp. Sig. (2-tailed) .043 

a. Wilcoxon Signed Ranks Test 

b. Based on positive ranks. 

 

PAIN OF POSES FOR HEALTHY PARTICIPANTS  

 

Descriptive Statistics 

 N Mean Std. Minimum Maximum Percentiles 



119 

 

Deviation 25th 50th 

(Median) 

75th 

Control_Pain_H 38 .08 .273 0 1 .00 .00 .00 

Control_Pain_L 38 .13 .578 0 3 .00 .00 .00 

 

Test Statistics
a
 

 Control_Pain_L 

- 

Control_Pain_H 

Z -.378
b
 

Asymp. Sig. (2-tailed) .705 

a. Wilcoxon Signed Ranks Test 

b. Based on negative ranks. 

 

LEVEL OF COMFORT OF POSES FOR PARTICIPANTS WITH CHRONIC PAIN 

 

Descriptive Statistics 

 N Mean Std. 

Deviation 

Minimum Maximum Percentiles 

25th 50th 

(Median) 

75th 

Comfortable_H 16 2.56 2.220 0 6 1.00 2.00 5.00 

Comfortable_L 16 1.44 1.711 0 5 .00 1.00 2.75 

 

 

Test Statistics
a
 

 Comfortable_L - 

Comfortable_H 

Z -1.620
b
 

Asymp. Sig. (2-tailed) .105 

a. Wilcoxon Signed Ranks Test 

b. Based on positive ranks. 

 

LEVEL OF COMFORT OF POSES FOR HEALTHY PARTICIPANTS  

 

Descriptive Statistics 

 N Mean Std. Minimum Maximum Percentiles 
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Deviation 25th 50th 

(Median) 

75th 

Control_Comfortable_H 38 .45 .555 0 2 .00 .00 1.00 

Control_Comfortablee_L 38 .42 .758 0 3 .00 .00 1.00 

 

Test Statistics
a
 

 Control_Comfor

tablee_L - 

Control_Comfor

table_H 

Z -.393
b
 

Asymp. Sig. (2-tailed) .694 

a. Wilcoxon Signed Ranks Test 

b. Based on positive ranks. 

 

DIFFICULTY RATING OF POSES FOR PARTICIPANTS WITH CHRONIC PAIN 

 

Descriptive Statistics 

 N Mean Std. 

Deviation 

Minimum Maximum Percentiles 

25th 50th 

(Median) 

75th 

Difficulties_H 16 2.50 2.000 0 6 1.00 2.00 4.75 

Difficulties_L 16 1.31 1.778 0 5 .00 .50 2.75 

 

Test Statistics
a
 

 Difficulties_L - 

Difficulties_H 

Z -1.617
b
 

Asymp. Sig. (2-tailed) .106 

a. Wilcoxon Signed Ranks Test 

b. Based on positive ranks. 

 

DIFFICULTY RATING OF POSES FOR HEALTHY PARTICIPANTS  

 

Descriptive Statistics 

 N Mean Std. 

Deviation 

Minimum Maximum Percentiles 

25th 50th 

(Median) 

75th 
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Control_Difficulties_H 38 .18 .393 0 1 .00 .00 .00 

Control_Difficulties_L 38 .32 .842 0 3 .00 .00 .00 

 

Test Statistics
a
 

 Control_Difficult

ies_L - 

Control_Difficult

ies_H 

Z -1.046
b
 

Asymp. Sig. (2-tailed) .296 

a. Wilcoxon Signed Ranks Test 

b. Based on negative ranks. 

 


