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Abstract

Background: Lifestyle is one of the critical reasons that impact on quality of life. It is necessary to change one’s lifestyle in order to improve one’s personal health status. For example, taking regular exercise and eating less fat are positive ways to promote one’s health. Adopting good living habits helps to prevent related illnesses. The eastern area of Taiwan enjoys a slower lifestyle than other areas, less developed industry, a more developed tourism and recreation industry, and a better atmosphere for exercise. Some studies indicate that university students form the lowest percentage of the population who exercises regularly. Consequently, finding out whether college students’ health related behaviour is affected by living in an area that is favourable to exercising or not will be an interesting topic. Research goal: The purpose of this research is going to find out the factors which affect subjects’ health promotion behaviours with the integrated model of theory of planned behaviour (TPB) and health action process approach (HAPA) and build a theoretical model that could include macro-environmental and micro-mental factors, completely explain actual training behavior, predicted behaviour precisely, and be intervened effectively. Methodology: This study is based on the integrated model with Theory of Planned Behaviour (TPB), Health Action Process Approach (HAPA). Data will be collected by taking questionnaire survey and structured interview work as the research tool. The parameters obtained from the measurements will be analysed using SPSS for Windows 17.0 edition, LISREL8.7 and AMOS edition software for the statistical analysis. The level of significance is set as α=.05. Multiple regression and SEM analysis will be statistical methods. Expected Results: We attempted to create a conceptual model that has good validity and reliability, a good mediation effect on intention and behaviour, and good prediction on exercise behaviour. An action mechanism regarding behavioural intention and behaviour was established to elucidate healthy promotion behaviours. The results should assist in the development and advocacy of health-promotion-oriented educational policies for college students.
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[bookmark: _Toc474179569]1.1 Background
In recent years, some unhealthy living habits or behaviours have become been accepted ad normal by people in developed countries due to the changing of social environment and life style. For example, couching for long time, smoking, excessive alcohol consumption, insufficient exercise, and poor-quality sleeping. The social welfare and public health problem and burden that are caused by those unhealthy behaviours above have become a globe issue significantly. Additionally, 2 studies have indicated that unhealthy living habits are highly related to risky factors that could cause various chronical diseases and cardiovascular illness (Nelson et al. 2009; Monahan et al. 2012). Chung (2002) has mentioned that some negative life styles, for example, lack of physical exercise, smoking, alcohol consumption, unhealthy diet, and sleep disorder, have a significantly association with mortality.
Human being ‘s average of life time has been advanced enormously by the development of modern medical science, especially in developed countries. However, the following challenge to government will be that social construction will tend to aging society. In the meantime, globe economical regression has brought a side effect: low birth rate. The impact from both social construction aging and low birth rate will create unbearable economic and medical burden to other younger age groups that live in the same society. According to the information from Ministry of Health and Welfare of Executive Yuan of Taiwan (2010),the majority of economic and medical expense is produced by the cost of elders’ medical care and treatment of chronic disease. Therefore, if elders are able to live in healthy style, and maintain their physical movement capability for daily life as much as they can, it will be very helpful and important for government to slow down the pace of increasing cost of healthcare system annually. What people are looking for is not only living longer, but also in better condition and healthier. Further, the concept to look for higher quality of life has established and spread in society recently. HRQoL is an abbreviation of health-related quality of life. The conception of HRQoL encompasses several aspects of the quality of life (QoL) that are related to health, such as function, physical, and emotional health, considered it necessary to build a health promotion lifestyle among all ages to develop healthy behaviour (Zubritsky 2013). According to a recent study of Chung (2002), show that some chronic diseases are closely related to unhealthy lifestyles and behaviour. In the past, some chronic diseases were found predominantly among the elderly, but now they seem more prevalent among young people.

According to the literature outlined above, chronic disease prevention has become a globe issue recently. Chronic diseases are closely related to personal health behaviour and lifestyle. Personal health behaviour and habits strongly affect one’s health lifestyle. Education may be a good way to teach people how to correct their unhealthy behaviour or keep their own health condition physically and mentally. If people have self-health evaluation conceptions, they will care about their health more. At present, many researchers lay emphasis on health promotion through education and public health policies.

Exercise is not only good for physical and mental health, but also a therapy for physical and mental illness. For example, in physical part, exercise can reduce the mortality of cardiovascular disease, the risk of having diabetes, high blood pressure, and rectum cancer, control body weight, and maintain the health of bones and joints (USDHHS, 1996). In mental level, exercise can reduce anxiety and depression, improve personal cognition, and promote mental health (Chi 2004, 2007). According to studies above, doing exercise positive and regularly is beneficial to physical and mental health status has been confirmed, however, most of publics still stay at the stage of acknowledging this concept, not applying (Dishman 2014).

Taiwan is facing the challenge that is correlated with health promotion in the 21st century. As well as the elderly, the new generation needs to pay more attention to their health issues. College students, mostly aged from 18 to 24 years old, will play an important role in society in the future, so the stability of society is closely related to their health status. Therefore, college students have a responsibility to take good care of their health (Chen 2008). Therefore, understanding university students’ health lifestyle in Taiwan is a very important issue for the Taiwanese government.

[bookmark: _Toc474179570]1.2 Motivation
Recently, the exploration of issues related to health promotion has tended to focus on health behaviour, medical budgets, and the causes of chronic diseases. People’s health behaviour, lifestyles, self-health estimate, and dietary habits are all included in the researches. Health promotion could be applied to the health issues involved.
Lifestyle is one of the critical reasons that impact on quality of life. It is necessary to change one’s lifestyle in order to improve one’s personal health status. For example, taking regular exercise and eating less fat are positive ways to promote one’s health. Adopting good living habits helps to prevent related illnesses (Yang 2012).
Many young people suffer from depression, it has been noticed (Department of Health, Executive Yuan 2011). College students who are depressed often have negative and discontented thoughts which lead to unhealthy behaviour (Chen & Lue 2008). Some college students even commit suicide (Hsu & Chang 2005). The reason why college students harm themselves is that they feel hopeless or depressed, are suffering from mental illness, have trouble maintaining relationships with others, or fail to achieve good grades at school (Drum et al. 2009; Hsu & Chang 2005).
Many elements of an unhealthy lifestyle are established during adolescence. Therefore, if people can build a positive, healthy lifestyle during their adolescence, healthy lifestyles will be continued through into their adult phase (Chen et al. 2005). 
How to increase the frequency of adolescents’ exercising regularly is one of the most crucial topics in the world (Kahn et al. 2002; Ministry of Education of Taiwan 2002).  In Taiwan, adolescence is a good time to build the habit of exercising regularly, as many high school students escape from the pressure of exams and enter colleges and universities, so have more free time (Chen 2013). According to information offered by the Taiwanese government, the eastern area of Taiwan enjoys a slower lifestyle than other areas, less developed industry, a more developed tourism and recreation industry, and a better atmosphere for exercise. Some studies indicate that university students perform the lowest percentage of the population who exercises regularly (Ministry of Health and Welfare of Executive Yuan 2010). Consequently, finding out whether college students’ health related behaviour is affected by living in an area that is favourable to exercising or not will be an interesting topic. This is the first motivation for this research.

Recently, most of the literature related to university students’ health promotion focuses on students from the northern, central, and southern areas. For example, the following studies are related to university students central, and southern areas of Taiwan; Lin & Huang (2009) explored the relationship among the ability to be alone, life stress and mental health of college students in central Taiwan; Chou (2007) focused on the influential determinants of health-promoting lifestyles among junior college students in southern Taiwan; and Kao (2005) conducted a preliminary investigation on the quality of life and its correlation among college students in Taiwan. There has been very little literature related to university students in the eastern area in recent years. Therefore, studying the health-related behaviour of university students who live in the eastern area could provide the government with a reference for establishing a health promotion policy. This is the second motivation for this research.

Recently, numbers of health behavioural changing theories, that includes stage and continuity theories, have been applied widely in the research and studies of exercise training participation argument. In the research that is related to continuity theory, Theory of Planned Behaviour (TPB) has been applied most often than other theories (Armitage & Conner, 2001; Sutton, 2005). However, some TPB-related studies have indicated that explained variation in behaviour from intension is much lower than the variation in behaviour from the prepositive variables of intension (Conner＆ Spark 2005). Therefore, except intension, there are still some more factors that could increase the explained variation in behaviour existed.
Additionally, Health Action Process Approach, (HAPA) is the representative of another theory- stage theory. In HAPA model, behavioural plan not only plays a role as a mediating variable, but also as a communicational bridge in between behavioural intension and actual behaviour in between behavioural intension and actual behaviour. However, its mediating effect will be adjusted by strength of behavioural intension. Therefore, HAPA model has filled up the gap in between intension and behaviour by the interventional plan. Whereas, HAPA is still not the perfect one due to short of social factors that may affect training behaviour and behavioural intension (Shen, Mao & Zhang 2010). Each theory that has been mentioned above has its own pros and cons (Duan & Jiang 2008; Hu 2008; Yin 2007; 54). Recent literatures have confirmed that reasons why people are not willing to participate or not able to continue exercise training include not only social environmental factors (e.g: personal time management, economic condition, and training facilities), but also mental factors (Li, Mao & Gao 2009; Bazzarr 2009; Owen, Leslie & Salmon 2000; Shen et al., 2010; Dishman 2014). Whereas, it seems that people’s behaviour when taking exercise training could not be explained completely, predict, or intervened effectively by any single one theory (Duan & Jiang 2008; Hu 2008; Yi 2007; Shen et al., 2010). Therefore, this study will focus on discussing how to integrate TPB and HAPA in depth. Then, hopefully a theoretical model that include macro-environmental and micro-mental factors, explain actual training behaviour completely, be predict, and be intervened effectively could be established. This is the third motivation for this research.

[bookmark: _Toc474179571]1.3 Research goal
This study will focus on discussing how to integrate TPB and HAPA in depth. Then, hopefully a theoretical model that could include macro-environmental and micro-mental factors, completely explain actual training behaviour, predicted behaviour precisely, and be intervened effectively could be established. 

Goals of this research are: 
1.3.1 To build up a scale model that is integrated from TPB and HAPA, and to examine reliability and validity of questionnaire.
1.3.2 To compare the difference of explained variation in behaviour from TPB and HAPA.
1.3.3 To examine what influence could predictor variables make on behaviour intension with the integrated model from TPB and HAPA.
1.3.4 To examine the mediating effect of action plan in between intension and 
behaviour by the integrated model from TPB and HAPA.
1.3.5 To examine goodness-of-fit of the new integrated model from TPB and HAPA.
has good reliability and validity.
[bookmark: _Toc474179572]1.4 Research hypotheses
1.4.1 Integrated scale model has good reliability and validity.	 
1.4.2 There is a difference of explained variation in behaviour from TPB and HAPA.
1.4.3 In the integrated model from TPB and HAPA, predictor variables are crucial variables to behavioural intension.
1.4.4 Action plan has good reliability and validity.
1.4.5 The integrated model from TPB and HAPA has its fine goodness-of fit.
1.4.6 In the integrated model from TPB and HAPA, predictor variable, 
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The following glossary is related to this research. 

1.5.1 Health promotion behaviour
This means all health promotion behaviour in this study, such as taking regular exercise and following a healthy diet.

1.5.2 University students who live in the eastern area of Taiwan. 
This means students who study at one of five universities located in Ilan, Hualien, and Taitung counties during the research period.

1.5.3 The following is a glossary of terms related to regular exercise behaviour
1.5.3.1 Regular exercise
            The definition of “regular exercise” in this research means engaging in sport for 20 minute periods at least three times per week, besides PE classes. This kind of medium-strength sport will make exercisers breathe slightly more deeply, increase their heart rate, and sweat, such as jogging, brisk walking, cycling, ball games, swimming, and dancing.
1.5.3.2 Regular exercise behavioural intention(BI)
            This means the possibility of a person exercising regularly.
1.5.3.3 Attitude toward regular exercise behaviour(AB)
            This means the personal positive or negative appraisal of exercising regularly.
1.5.3.4 Subjective norm toward regular exercise behaviour(SN)
            This means the personal cognition regarding exercising regularly.
1.5.3.5 Perceived behaviour control toward regular exercise behaviour (PBC)
            This means the degree of personal control toward exercising regularly.
1.5.3.6 Action control toward regular exercise behaviour
This means people who are aware of the standards and engage in self-monitoring efforts to achieve regular exercise behaviour
1.5.3.7 PE enrolments:
Subjects in this research can take courses interested, such as volleyball, tennis, basketball, table tennis, golf courses and so on, but only one class a semester. Class members are students from different departments of school.
1.5.3.8 Action Self-Efficacy(ASE)
            The possibility that subjects could overcome the difficulty to exercise   
            regularly in specific scenario.
1.5.3.9 Outcome Expectancies(OE)
            The evaluation of the possibility that subjects are able to exercise regularly
1.5.3.10 Risk Perception(RP)
              The perception that subjects understand the health problem that cause by 
              lack of exercise regularly.
1.5.3.11 Social Support(SS)
              Degrees of support in exercising regularly from Important people who 
              subjects highly respect in their life, like family, friends, and teachers, 
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[bookmark: _Toc474179575]2.1 Overview of the Theories of Physical Activity Behaviour
Theories related to interpreting and predicting physical activity behaviour can generally be divided into 2 types: continuum and stage theories (Duan 2006).

Among continuum theories, social cognitive theory (SCT), self-determination theory (SDT), health belief model (HBM), and theory of planned behaviour (TPB) are more commonly applied. These theories view changes in physical activity behaviour as a relatively static process, as well as a predictive model that is applicable to everyone. In addition, they assume cognitive and behavioural changes are a linear model, which explains behavioural intention more correctly, yet explains behaviour less satisfactorily (Duan 2006; Schwarzer 2008; Li, Gao & Peng 2009; Zhou 2008; Lee et al. 2010).

Stage theories and models include the Berlin stage model (BSM), transtheoretical model (TTM), and health action process approach (HAPA; Duan,2006; Schwarzer 2008; Li, Gao & Peng 2009; Zhou 2008; Lee et al. 2010). To overcome the shortcomings of continuum theories, these theories attempt to integrate variables such as cognition, behaviour, and time, viewing exercise behavioural changes as a dynamic process that involves nonlinear changes. Tests in a TTM-related study showed that the model lacks predictive validity for behaviour (Schwarzer 2008). Studies have argued that the HAPA combined the strengths of continuum and stage theories in terms of related variables, although the approach was not tested for its validity. Furthermore, related studies have found that social factor variables for exercise behaviour was not included in the predictor variables of behavioural intention (Schwarzer 2008).
In summary, continuum theories can effectively predict behavioural intention because they include social factor variables that affect exercise behaviour; however, their intervention in behavioural intention seems to be lacking. Stage theories apply intervention yet fail to predict behavioural intention effectively. Therefore, the integration of the two types of theories could be a satisfactory solution or strategy to overcome the predicament of prediction and intervention.

[bookmark: _Toc474179576]2.2. Continuum Theoretical Model of Physical Activity Behaviour
2.2.1. Social Cognitive Theory, SCT
SCT may be the most complex theory of exercise behaviour (Zhang & Mao 2003). It is determined by the interaction between three factors (i.e., the individual, behaviour, and environment), emphasizes that social environment is a crucial factor for generating behaviour, and proposes that self-efficacy is a critical predictor variable for exercise behaviour (Bandura 1986; Luh & Lee 2010). Later, Bandura (2004) developed the theory of self-efficacy, arguing that behaviour can be explained by self-efficacy and outcome expectancy. This theory can explain the factors affecting exercise behaviour. However, variable relationships remain unclear, and consequently intervention strategies cannot be performed on the affected variables.

2.2.2. Self-Determination Theory, SDT
SDT is a theory related to human personality and motivation, and it aims to investigate humans' intrinsic motivation (Deci & Ryan, 2002). SDT argues that human motivation is a dynamic continuum that ranges from extrinsic regulation to intrinsic motivation. Deciel and Ryan (1980) indicated that exercise intention and duration of participation increase when behavioural regulation is more compatible with their intrinsic motivation. However, no clear interrelationships between intrinsic and extrinsic motivation are identified in SDT. Therefore, the integration and regulation of this structure in SDT remain unverified (Xiong & Zhou, 2009).

2.2.3. Health Belief Model, HBM
The HBM assumes that people's awareness of the severity of their own potential diseases could facilitate them to engage in preventive health behaviour (e.g., exercise) 
after they subjectively perceive the potential and assess the effect of and possible barriers to action (Becker& Maiman 1975). Although the HBM can explain the reasons behind whether a person participates in exercise or not, the theoretical application still differs from the actual condition.
The excessive number of variables included in the HBM results in their low predictability for exercise motivation and behaviour, and thus restricts the model's application in the field of exercise behaviour (Zhang & Mao 2003; Xiong 2004; Luh & Lee 2010).
2.2.4. Theory of Planned Behaviour, TPB
The TPB (Ajzen 1991) assumes that an individual's behavioural intention determines his or her behaviour, and behavioural intention is determined commonly by variables such as an individual's attitudes toward behaviour (ATB), subjective norm, and perceived behavioural control. Particularly, the variable of perceived behavioural control not only determines behavioural intention, but also predicts to a certain extent the generation of behaviour. The TPB emphasizes the ATB-induced effects of motivation, and realizes influences from the objective environment (e.g., social support from teachers, friends, and classmates) in the two factors of subjective norms and perceived behavioural control (Zhang & Mao 2003). This theory resolves the individual–environment gap, and explains how the objective environmental factors affect behaviour. Therefore, the conciseness and easy operation of TPB has been recognized by various studies in the field of exercise behavioural changes (Xiong & Zhou 2009; Luh & Lee 2010).

Related studies have identified several shortcomings in the TPB, and that the theory still involves nearly 50% of unexplained variation for behavioural intention and behaviour (Sheeran, Conner, & Norman 2001). The antecedents for behavioural intention (e.g., ATB, subjective norms, and perceived behavioural control) remain controversial in terms of their contents and treatments. In most cases, behavioural intention cannot be translated directly into actual behaviour, and therefore a gap exists between intention and behaviour (Hagger, Chatzisarantis & Biddle 2004; Norman & Coner 2005). Although the TPB is currently the more satisfactory theoretical model for explaining and predicting exercise behaviour, most studies have focused on explaining and predicting behaviour, whereas few have adopted the TPB as a behavioural intervention. Therefore, the TPB's application in the field of intervention has been questioned, resulting in the theory's reduced practical value (Duan & Jiang 2008; Lau & Tsai 2009), which partly explains why the TPB has failed to achieve breakthrough (Sheeran 2002).

[bookmark: _Toc474179577]2.3. Continuum Theoretical Model of Physical Activity Behaviour
2.3.1. Berlin Stage Model, BSM
The BSM describes changes in humans' exercise behaviour. The process consists of eight stages (i.e., precontemplation, contemplation, disposition, preaction, implementation, habituation, fluctuation, and resumption stages), and different social cognitive variables exert their influences on each stage (Lippke & Ziegelmann 2008). Duan, Bao, Wagner, and Brehm (2009) adopted the BSM to study the exercise behaviour of 211 bank employees in China. They found that variables such as self-efficacy and social support did not affect the stage transition of individual exercise behaviour. Therefore, the BSM requires further empirical research and investigation. 
2.3.2. Transtheoretical Model, TTM
Structurally, the TTM can be divided into four parts, namely the stages of change, the processes of change, self-efficacy, and decisional balance. As the core structure of this model, the stages of change divide the overall exercise course into six stages that change in cycles (Luh & Lee 2010). The TTM has become the most widely applied stage theory in the field of exercise behaviour. The TTM provides concrete intervention strategies for each stage, and this feature attracts the most attention for the model. However, this theory focuses more on the intervention of cognitive and psychological factors to exercise behaviour, neglecting the effects of environmental factors on behavioural changes (Lin, Fang & Li 2005; Luh & Lee 2010). In addition, the TTM's explanation remains at the level of a theoretical model, lacking predictive validity and the supportive evidence for the stage division of behavioural changes; consequently, significant variables facilitating stage transition cannot be determined (Hu 2008; Yin 2007).

2.3.3. Health Action Process Approach, HAPA
The HAPA (Schwarzer 1992) assumes that health behavioural changes can be divided into three stages individually for non-intenders, intenders, and actors. Necessary interventions can be adopted according to each individual's characteristics at each stage (Schwarzer & Luszczynska 2015).

According to the theoretical analysis of the HAPA, behavioural intention is formed after the non-intention stage is determined by variables such as self-efficacy, outcome expectancy, and risk perception. At the intention stage, concrete behavioural plans must be developed to guide the implementation of actual behaviour. At this stage, the facilitating effects of risk perception cease, whereas self-efficacy continues to facilitate intenders, and encourage individuals to follow the behavioural plans and take actions to achieve goals. At the action stage, perceived self-efficacy continues to affect actors' participation and continuation in action, and the various barriers and available resources (e.g., social support) determine actors' behaviours (e.g., maintenance, withdrawal, and resumption (Duan 2006). Accordingly, self-efficacy is the only and crucial cognitive variable that plays the same role in every stage. In other words, behavioural maintenance requires appropriate behavioural intervention (Schwarzer 2001; Duan 2006).

In addition, the HAPA incorporates variables such as behavioural intention and action plans into the model as predictors of behavioural execution. Therefore, intention, plans, and behaviour can constitute a continuum model for behavioural changes (Duan, Brehm & Wagner 2007; Schwarzer 1992, 2008).

[bookmark: _Toc474179578]2.4. Summary for the Models of Continuum and Stage Theories
An analysis of models of continuum theories indicated that although the TPB has fewer variables, it involves extensive psychological and social factors, and explains more variation in exercise intention and behaviour. Moreover, the TPB's variables can meaningfully predict exercise intention and behaviour. In terms of behavioural prediction, the TPB outperforms the SCT and HBM in effectively predicting behaviour and behavioural intention. The TPB is widely applied because it has the strengths of simple and excellent structural definition, as well as the ability to integrate the influences of microscopic and macroscopic factors on exercise behaviour. Although it has shortcomings, the theory has potential for further development (Armitage & Conner 2000).

According to the analysis of models of stage theoretical models, the HAPA can provide targeted interventions according to stage changes, evaluate the effects of exercise behavioural interventions, as well as determine the level of effects on each cognitive variable to predict exercise behaviour. Regarding the structure of stage theory models, the HAPA involves fewer stages. Although the HAPA is a simple model, it contains equally sufficient information on psychological structure when compared with the TTM and BSM. Moreover, the HAPA exhibits a nonlinear trend in the stage changes of social and cognitive variables, indicating that models having fewer stages are more advantageous (Wagner & Brehm 2006).

[bookmark: _Toc474179579]2.5 Integrated Analysis of the Theories of Physical Activity Behaviour 
Each theory has its own strengths and weaknesses. Therefore, several studies have integrated two or more theories to acquire the strengths of the various theories to satisfy their needs and complement their research, and this practice has become a trend in the research on the theories of physical activity behaviour (Luh & Lee 2010). For example, Guo, Wang, and Sun (2006) combined the HBM and TPB to explore behavioural intention. Martin, Prayor, Kratt, and Person (2007) combined part of the SCT with the TTM to investigate changes in the exercise behaviour of African-American women with hypertension. They determined that 88.5% of the subjects were at the intention stage, and exhibited low exercise-related self-efficacy and social support. Park, Lee, Hong, Bae, and Kim (2009) integrated the TTM and TPB to examine physical activity and exercise behaviour. Huang (2013) integrated the TTM and HAPA to investigate the regular exercise behaviour of adolescents in Taiwan, and developed a model of factors affecting regular exercise behaviour. Shen et al. (2010) integrated the TPB and HAPA to study factors affecting the sport and exercise behaviour of adults in China. In short, integrating the SCT with stage models for exercise behaviour (e.g., the TTM and HAPA) to address research needs will be a new research topic and trend (Xsiong & Zhou 2009).
2.5.1. Analysis on the Contents of the Theory of Planned Behaviour and the 
          Health Action Process Approach
The theoretical framework of the TPB is illustrated in Figure 1. According to the analysis on the content of the TPB, social, affective, and cognitive factors are among those that alter health behaviour. These determinants are consistent in research and operation, and numerous studies have attempted to investigate whether various theories involve behavioural determinants that are related and critical (Schwarzer 2008). To compile the ideal combination of factors that can explain and predict exercise behaviour, only the related variables in the TPB and HAPA are examined and analyzed as follows.
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Figure 1 Adjusted conceptual framework of the TPB (Ajzen 1985)
The strength of the TPB resides in its ability to effectively predict the variance in behavioural intention. However, strong intention does not guarantee the execution of behaviour. Related studies have confirmed that the variable “plan” mediates the relationship between behavioural intention and behaviour (Hu 2008; Norman & Coner 2005; Yang 2012).
However, studies have indicated that exercise behaviour is affected not only by psychological factors, but also by access to exercise spaces and equipment, social support, life changes, and gender role expectations (Cromwell & Amett 2002; Zhou 2008; Berg, Coleman, Cox & Roker 2008; Vrazel, Sounders & Wilcox 2008; Li, Mao, & Ga, 2009). Therefore, macroscopic social and environmental factors can be considered along with the TPB variables to not only increase the model's explanatory power for exercise behaviour, but also account for the effects and mechanism of macroscopic factors on exercise behaviour. Accordingly, the TPB may become a valuable theoretical model that can account for the relationship between environmental cognition and sports activities (Zhou 2008; Kaczynski, Potwarka & Sealelens 2008).
The theoretical framework of the HAPA is illustrated in Figure 2. Since its proposal, the HAPA has mainly been used to conduct extensive research on fields related to health behaviour and prevention, including dietary control, smoking control, self-examination for cancer, and exercise (Barking & Lehmann 1999; Schwarzer & Renner 2000; Schwarzer & Luszczynska 2008). In particular, HAPA's application to exercise mainly concerns patients' rehabilitation exercises; exercise among healthy ordinary people is less studied.
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Figure 2. Conceptual frameworks of the HAPA models (https://en.wikipedia.org/wiki/Health_action_process_approach)
Chow and Mullan (2010) adopted the HAPA as the basis and incorporated variables such as subjective norms and social support to survey food safety behaviour. A questionnaire survey was conducted on 259 respondents, and the variables included risk awareness, outcome expectancy, action self-efficacy, subjective norms, social support, past behaviour, and intention. One week later, a follow-up questionnaire measuring maintenance self-efficacy, planning, recovery self-efficacy, social support, and behaviour was distributed to the same group of respondents. The results reflected the effects of social factors on behaviour, and indicated that the motivation for engaging in exercise increases with social support. Accordingly, social support and subjective norms must be incorporated as variables (Okun, Ruehiman & Kari 2003).
HAPA's advantage is that each stage (i.e., non-intention, intention, and action) involves the effects of various variables (e.g., planning and perceived self-efficacy) for an individual to take stage-specific intervention strategies to overcome the gap between behavioural intention and behaviour (Schwarzer 2008). Although the intervention of planning in the HAPA solved the gap between intention and behaviour, the model does not include social factors affecting exercise behaviour and behavioural intention, and demonstrates less attention to external social factors (Ranby 2009; Chow & Mullah 2010; Schwarzer & Luszczynska 2015).
According to the aforementioned analysis on continuum and stage theoretical models, we can infer that a meaningful social cognitive model for health behavioural changes should be able to not only predict and explain behaviour, but also provide measures that facilitate behavioural changes (Fishbein 1997). The TPB and HAPA are different types of theoretical models, and have their own strengths. The integration of the two theoretical models will create a model capable of not only explaining and predicting exercise behaviour, but also performing interventions; this topic warrants investigation. 
2.5.2. Establishment of a Model that Integrates the Theory of Planned Behaviour and the Health Action Process Approach
An analysis on the strengths, weaknesses, structures, and variables of the TPB and HAPA indicated that the TPB cannot effectively intervene in exercise behaviour (Maddux 1993). In addition, the HAPA clearly lacks variables that can affect exercise behaviour, and consequently employing only a single theory seems ineffective in explaining and predicting behavioural execution. The TPB and HAPA share similarities and strengths in their structures as well as the concepts and contents of their variables, which provide a ground for the feasibility of integrating the two theories (Sutton 2008). Therefore, integrating the advantageous variables of the TPB and HAPA to establish a theoretical model that not only includes macroscopic social and environmental factors as well as microscopic psychological factors, but can also effectively explain, predict, and intervene in exercise behaviour provides a valuable research direction (Schwarzer 2008).
The TPB-based integrated hypothetical model for exercise behaviour that the present study intended to establish included the core variables and crucial social factors of the TPB and HAPA. The framework of the model is illustrated in Figure 2. 
According to the analysis in Figure 2, the integration mainly involved incorporating the advantageous variables (i.e., ATB, subjective norms, and social support) for predicting behavioural intention and the social factors affecting exercise behaviour. ATB was a critical variable for predicting behavioural intention; subjective norms was a crucial variable that reflected social impacts; social support had stronger predictability of behavioural intention than subjective norms did (Coumeya et al. 2000; Rhodes, Jones & Coumeya 2002). In addition, the theoretical advantages of the HAPA were selected, which included the variables of planning (i.e., moderator between behaviour intention and behaviour) and self-efficacy (i.e., self-efficacy at different stages). 

[bookmark: _Toc474179580]2.6 Conclusion
In the TPB, ATB is a stable predictor variable for exercise behavioural intention. The incorporation of social factors (e.g., subjective norms and social support) into the theoretical model can improve the model's predictability of exercise behaviour and intention, and determine the effects and mechanism of macroscopic factors on exercise behaviour, which manifests the advantage of the TPB. The HAPA indicates that the variable of planning is the mediator between behavioural intention and behaviour that divides self-efficacy into different types, which serves as an advantage of the HAPA. However, the HAPA is inadequate in that the variable of risk perception requires re-verification.

After investigating and analyzing continuum and stage theories as aforementioned, this study determined that no single theory can effectively explain or predict behavioural execution. Accordingly, selecting two to three theories to acquire each theory's strengths, and integrating them to complement one another should be a method of theoretical evolution. This study attempted to use the continuum theory TPB as the main structure, and combine it with the stage theory HAPA to establish an integrated theoretical model that can effectively explain, predict, and intervene in the regular exercise behaviour of university students in Eastern Taiwan.

[bookmark: _Toc474179581]3. Methodology 
[bookmark: _Toc474179582]3.1 Research framework
This study is based on the integrated model with Theory of Planned Behaviour (TPB), Health Action Process Approach (HAPA). Figure 3 below lists 6 variables that are named outcome expectances, risk perception, attitude toward behaviour, subjective norm, and perceived behavioural control. Those variables are potential materials to create the behavioural intension at goal-setting phase. The next phase is called goal-pursuit phase. This phase will be affecting by action planning. The last phase is the phase to take action into behaviour.
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Figure 3 Integrated model of the TPB and HAPA
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3.2.1 Schools recruited
Five universities in eastern Taiwan will be involved in the research. The subjects are young adult from these universities: National Dong Hwa University, Tzu Chi University, National Ilan University, Fo Guang University, and National Taitung University.

3.2.2 Subjects recruited 
According to (Krejcie and Morgan’s sampling,1970; Creative Research 
Systems, 2013). 

3.2.2.1 The first phase of this study will select young student (2nd year in college) who study at 5 universities where are located at eastern area of Taiwan as subjects by purposive sampling. The following part is the detail of each university: National Dong Hwa University (43 classes, 1728 students), Tzu-Chi University (16 classes, 647 students), National Ilan University (25 classes, 1138 students), Fo Guang University (17 classes, 759 students), and National Taitung University (18 classes, 849 students).
3.2.2.2 The second of this study will select National Dong Hwa University (8 groups, 320 students), Tzu-Chi University (5 classes,240 students), National Ilan University (7 classes, 288 students), Fo Guang University (6 classes, 255 students), and National Taitung University (6 classes, 265 students) by cluster sampling..
3.2.2.3 Classes sampled are PE interest enrolments and class members are students from different departments in the same grade.

[bookmark: _Toc474179584]3.3 Research Tools
The research method of this study is conducting questionnaires. It’s convenient, economic and more representative. Although this method has those advantages, subjects can only answer directly to the questions and we cannot know the answers beyond the questions. If we conduct semi-structured interview, we can observe the interviewee’s action and increase their motivation. When conducting semi-structured interview, we can encourage the interviewee to answer the questions honestly and further ask the reasons about for or against. The results of semi-structured interview can make up the deficiency of the survey of the questionnaire and can also be the inference reference to the outcome and analysis of the questionnaire. 
The methods of the survey of the questionnaire and in-depth interview are different, but the purposes are the same. Both of them are dependent. They can be applied and analysed with each other and in the meantime, increase the reliability and validity of the research.

3.3.1 Design of the Questionnaires
The method of data collection of this research is through the questionnaire test. All questionnaires assessing the constructs of the Integrated model of the TPB and HAPA were based on guidelines provided by Ajzen and Madden (1986). Then, adjusted by Yang (2012), Sniehotta et al (2002), Lippke et al(2005) and Wang's study (2010). The questionnaire will be redesigned to fit the subjects after revision.

3.3.1.1 Questionnaire contents (Appendix 1)
The contents of the questionnaire are as follows:

3.3.1.2 Demographic variables
Demographic variables include class, student’s number, gender.
Scales of attitude, subjective norm, perceived behavioural control, behavioural intention control, and action control are according to Ajzen and Madden (1986), Wang (2010) and Yang (2012) to adjust variables of this study. It uses Likert 5-point scale (Appendix 2), and option from left to right is positive feeling to negative feeling. The reliability of scales is as below (Wang 2010; Yang 2012).

3.3.1.3 The rules of answering questionnaire and scores calculation
Scales include scale of attitude, scale of subjective norm, perceived-  behavioural control, behavioural intention control, and action control. Those 4 scales listed above are belong to TPB. There are another 3 scales from HAPA. scales that are from HAPA are scales of action self-efficacy, outcome expectancies, and risk perception. The scales above score way are the same. Each option’s score from left to right is 5,4,3,2, and 1 point. Average of all questions scores will be subject’s scores.the scores calculation represents that if a subject scores higher average scores than others, it means the subject has higher possibility to move toward positive way than others. 

3.3.1.4 Scale of behaviour
There are 4 options to identify subject’s status and intension. Options are exercising 
regularly over 2 months (4 points), exercising regularly not over 2 months (3 points), 
exercising but not regularly (2 points), and not exercising at all (1 point). Subject can 
check the options by actual condition. The scale of behavioural intension has the 
same questions and method of score counting with questionnaire of intension phase.

3.3.2 Structured interview
3.3.2.1 recorder x 2
3.3.2.2Besides conducting the questionnaires, this research will also undertake in-depth interview to understand the test outcome and construct relevant theoretical concepts. I will take samples of 10 to 15 interviewees (who does not fill out the questionnaires) from each university (Appendix 3).
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3.4.1. Questionnaire correction and pre-test 
3.4.1.1 Content validity and expert validity 
Several experts related to this field in Taiwan (Dr Li-Kang Chi from the Department of Physical Education, National Taiwan Normal University, Dr Hsiang-Ming Hsu from the Department of Public Health, Tzu Chi University, and Dr Yih-Jin Hu from the Department of Health Promotion and Health Education, National Taiwan Normal University) and Australia (the principle and associate supervisors of this research and panel members) are authorised to evaluate this questionnaire structure and the questions to establish the content validity. In conclusion, pre-test questionnaires will also be completed according to expert advice.


3.4.1.2 Questionnaire pre-test
After receiving the questionnaire, the researcher will invite young adult at Tzu Chi University as the subjects to take the questionnaire pre-test. After the test, the researcher will ask the subjects whether the questions on the questionnaire are appropriate and whether the time allowed is sufficient.

3.4.1.3 Construct validity
Both expert validity and the validity that is established by factor analysis will be used in this research.

3.4.2 Item analysis
The validation method of extreme groups that uses critical ration, Critical Ratio (CR) and the homogeneous test method will be used for the analysis. After the analysis, questions where the decision values are higher than 3, the correlation coefficient higher than 0.3, and the t values reach a significant level will be picked (Chu 2012).

3.4.3 Factor analysis
After the question analysis, the researcher will analyse the principal components using the exploratory factor analysis method, and then the questions where the eigenvalues are bigger than 1 will be picked. After that procedure, questions where the value of the correlation coefficient between the factors and observing variables by the varimax rotation method are higher than 0.4 will be picked, and the questions where the value is lower than 0.4 will be abandoned (Hair et al 1992).

3.4.4 Reliability analysis
Reliability is the trustworthiness of the measurement, and it also means the consistency and stability of the experimental result.

3.4.5 Putting the test into practice
After the departments were sampled, the researcher should enter into an agreement with the related staff of five universities. The researcher will visit every school to assist the questionnaire process in person when the test is carried out. The subjects of this test should sign the consent form after informing them that the completion of the survey is voluntary, anonymous and confidential. Questionnaires that are incompletely or inadequately answered will be eliminated.

In this study, there is a cause and effect relationship between behavioural intension and behaviour. Therefore, the survey of questionnaire will be taken 3 times. 
The first time will be taken on 10/April~14/ April /2017. The content of questionnaire includes demographic variables, attitude scale, subjective norm scale, perceived behavioural control scale, action self-efficacy scale, outcome expectancies scale, risk perception scale, and behavioural intension scale. The second time will be taken on 8/May~12/May/2017. Action control scale, and action plan scale will be used at this time. After 4 weeks after the second survey, the third time will be take on 12/June~16/June/2017. Demographic variables, behavioural intension scale, action plan scale, and behavioural scale.

3.4.6 Structured interview
I will conduct in-depth interview at each university during 10/April to 16/June 2017.

3.4.6.1 The test of the reliability
We record the contents during the interview. The recorded contents will be written down. Two other persons are had to investigate the written contents verbatim according to the recording and their consistency should reach 90％.

3.4.6.2 The test of the validity
Triangulation is used to test validity. To reduce the researcher’s prejudice, the researcher should discuss the initial analysis and reports with other researchers and communicate with subjects to know whether the record is true. Therefore, it could correct researcher’s analysis and explanation.

[bookmark: _Toc474179586]3.5 Data processing
The parameters obtained from the measurements will be analysed using SPSS for Windows 17.0 edition, LISREL8.7 and AMOS edition software for the statistical analysis. The level of significance is set as α=.05.
According to research questions and hypotheses, besides descriptive statistics, inferential statistics adopted are below:

3.5.1 Quantitative data analysis
3.5.1.1 By means of confirmatory factor analysis to test construct validity of self-compiling Integrated model of TPB and HAPA and with Cronbach’s α to test consistency reliability of the scale.
3.5.1.2Taking by BI as dependant variable, ASE, OE, RP, AB and SN as independent variables for multiple regression analysis
3.5.1.3Taking behaviour as dependent variable, BI and PBC as independent variables for multiple regression analysis.
3.5.1.4 With hierarchical regression statistics method to test the role which the action plan (mediation variable) plays between intention and behaviour.

3.5.1.5 By means of Structural Equation Modeling（SEM）to test the goodness-of-fit of the model.
3.5.1.6 With multi-group structural equation modeling (MSEM) and AMOS (statistics software) to test the predictive model of Integrated model of TPB and HAPA on intention and behaviour and the difference of construction of behaviour change stage.
3.5.2 Structured interview analysis
 The data of interview of this study will be analyzed by Template analysis. The    
 steps of procedure are as follow: 
3.5.2.1 Build a completed, detail raw data file.
3.5.2.2 Coding and analysis
Contents will b encrypted by categorizing, comparing, and summarizing. Then, the code will be named and categorized into groups by its character. Next, the result of categorizing will be interpreted and analyzed by Template analysis. 
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Students’ attitude and behaviour towards regular exercise in maintaining for health: A case of Eastern Taiwan

1st test
Structural questionnaire: questionnaire of motivation Stage
	Good day, everyone. This is a questionnaire about regular exercise of college students’. Please read each question carefully and answer it according to your own condition. The answer is nothing with “right” or “wrong”, so all you have to do is to be truthful. The data is only to be used in this research, and unavailable to other application.
Thanks for your cooperation.
University of Southern Queensland
Principal Supervisor: Raj Gururajan
Student name: YU-CHI CHANG
Apr , 2017



Directions:
1. The definition of “regular exercise” in this research means the sports which people take 20 minutes each time, three times or over a week besides PE classes. These kinds of medium-strength sports will make exercisers breathe a little deeply, speed up heart beating, and sweat. They are like jogging, brisk walk, bicycle riding, ball games, swimming, and dancing.

2. Please check the option you choose. Between two opposite words, it’s divided into five degrees. Subjects estimate your own situation according to the statement of the question. Check the box on the right if your situation is close to adjectives on the right, and check the box on the left as well. Do not check the option “uncertain” as you can unless you are truly unable to decide which to choose.

Example:
Dietary control for me ‐‐‐‐‐‐‐‐‐‐Excellent □□□□□ Very bad‐‐‐‐‐‐‐‐‐‐



	1. Scale of attitude
Questions below are about your attitudes of regular exercise during next two months. After reading the question, check an option which is the closest to your thinking between two opposite adjectives. 





1. For me, I think taking regular exercise during next two months is
‐‐‐‐‐‐‐‐‐‐‐Excellent □□□□□ Very bad
2. For me, I think taking regular exercise during next two months is
‐‐‐‐‐‐‐‐‐‐Beneficial □□□□□ harmful
3. For me, I think taking regular exercise during next two months is
‐‐‐‐‐‐‐‐‐‐‐‐‐Worthy □□□□□ unworthy
4. For me, I think taking regular exercise during next two months is
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐Safe □□□□□ dangerous
5. For me, I think taking regular exercise during next two months is
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐Happy □□□□□ Un Happy
6. For me, I think taking regular exercise during next two months is
‐‐‐‐‐‐‐‐‐‐‐‐‐‐Correct □□□□□ Incorrect
7. For me, I think taking regular exercise during next two months is
‐‐‐‐‐‐‐‐‐‐‐Necessary □□□□□ Un Necessary
8. For me, I think taking regular exercise during next two months is
‐‐‐‐‐‐‐‐‐‐‐‐‐Possible □□□□□ Impossible

	2. Scale of subjective norm
Questions below are opinions of persons or groups that are important to you about your taking regular exercise. After reading the question, check an option which is the closest to your thinking.



1. In my everyday life, my classmates think that I take regular exercise during next two months to be 
--------most responsible □□□□□ least responsible
2. In my everyday life, my classmates think that I take regular exercise during next two months to be
--------most supportive □□□□□ least supportive
3. In my everyday life, my friends think that I take regular exercise during next two months to be 
--------most responsible □□□□□ least responsible
4. In my everyday life, my friends think that I take regular exercise during next two months to be
--------most supportive □□□□□ least supportive
5. In my everyday life, my family think that I take regular exercise during next two months to be 
--------most responsible □□□□□ least responsible
6. In my everyday life, my family think that I take regular exercise during next two months to be
--------most supportive □□□□□ least supportive
7. In my everyday life, my teachers think that I take regular exercise during next two months to be 
--------most responsible □□□□□ least responsible
8. In my everyday life, my teachers think that I take regular exercise during next two months to be
---------most supportive □□□□□ least supportive
9. In my everyday life, most of the groups important to me think that I take regular exercise during next two months to be
-------most responsible □□□□□ least responsible
10. In my everyday life, most of the groups important to me think that I take regular exercise during next two months to be
--------most supportive □□□□□ least supportive

	3. Scale of perceived behaviour control
Questions below are about the degree you can control your taking regular exercise. After reading, check an option which is the closest to the actual condition.



1. During next two months, I will take regular exercise in any situation
-----------------------Very easy □□□□□ Very difficult
2. During next two months, there will be causes or obstacles beyond my control to interfere me to take regular exercise.  
-------------------------------few □□□□□ a lot.
3. During next two months, the degree I can control causes or conditions affecting my regular exercise will be
-------------completely control □□□□□ out of control
4. During next two months, I can completely control causes or conditions affecting my regular exercise.
------------------Strongly agree □□□□□ absolutely disagree
5. During next two months, I can take regular exercise if I want to.  
-------------------Very possible □□□□□Very impossible
6. During next two months, I can take regular exercise if I want to.  
-----------------------Very easy □□□□□Very difficult 
7. During next two months, I will take regular exercise in any situation
-------------------Very possible □□□□□ Very impossible
8. During next two months, I can completely control causes or conditions affecting my regular exercise.
------------------ Very possible□□□□□Very impossible
9. During next two months, I will take regular exercise in any situation
--------------------Very relaxed □□□□□ Very tense

	4. Scale of Self-efficacy




1.The possibility that I am able to keep exercising regularly when I feel heavy load of academic pressure.
---------------------very possible□ □ □ □ □very impossible---------------------
2.The possibility that I am able to keep exercising regularly when I am injured
   (available to exercise physically).
---------------------very possible□ □ □ □ □very impossible---------------------
3. The possibility that I am able to keep exercising regularly when I am sick (available 
    to exercise physically).
---------------------very possible□ □ □ □ □very impossible---------------------
4. The possibility that I am able to keep exercising regularly when I have no leisure.
---------------------very possible□ □ □ □ □very impossible---------------------

5. The possibility that I am able to keep exercising regularly when the weather is not 
    Good.
---------------------very possible□ □ □ □ □very impossible---------------------
6. The possibility that I am able to keep exercising regularly when I feel lazy.
---------------------very possible□ □ □ □ □very impossible---------------------
7. The possibility that I am able to keep exercising regularly when I have other chores 
    to do.
---------------------very possible□ □ □ □ □very impossible---------------------
8. The possibility that I am able to keep exercising regularly when I have other 
    recreation to do (i.e. playing video games, watching TV program etc.)
---------------------very possible□ □ □ □ □very impossible---------------------

	5. Scales of Outcome Expectancies




1.I will have better mental and physical condition if I exercise regularly ?
---------------------very agree□ □ □ □ □very disagree---------------------
2.I will be physical stronger if I exercise regularly?
---------------------very agree□ □ □ □ □very disagree---------------------
3.I will have better cardiorespiratory endurance performance if I exercise regularly?
---------------------very agree□ □ □ □ □very disagree---------------------
4.I will rarely get sick if I exercise regularly?
---------------------very agree□ □ □ □ □very disagree---------------------
5.I will have better body weight management if I exercise regularly?
---------------------very agree□ □ □ □ □very disagree---------------------
6.I will have mental and physical happiness if I exercise regularly?
---------------------very agree□ □ □ □ □very disagree---------------------
7.I will have healthy physical condition if I exercise regularly?
---------------------very agree□ □ □ □ □very disagree---------------------
8.I will have sport injure more often if I exercise regularly?
---------------------very agree□ □ □ □ □very disagree---------------------
9.I will have less time to do other business if I exercise regularly?
---------------------very agree□ □ □ □ □very disagree---------------------
10.I will feel tired physically if I exercise regularly?
---------------------very agree□ □ □ □ □very disagree---------------------
11.I will sweat a lot and be smelled if I exercise regularly?
---------------------very agree□ □ □ □ □very disagree---------------------

	6. Scales of Risk Perception




1.Do you think that your friends or classmates whose physical condition are similar to yours may be overweighted due to short of exercising regularly?
---------------------very possible□ □ □ □ □very impossible---------------------
2.Do you think that your friends or classmates whose physical condition are similar to yours may have weak fitness performance due to short of exercising regularly?
---------------------very possible□ □ □ □ □very impossible---------------------	
3.Do you think that your friends or classmates whose physical condition are similar to yours may get sick easily due to short of exercising regularly? (for example: catch a cold)
---------------------very possible□ □ □ □ □very impossible---------------------
4.Do you think that your friends or classmates whose physical condition are similar to yours may have growth problem in height due to short of exercising regularly?
---------------------very possible□ □ □ □ □very impossible---------------------
5.Do you think that your friends or classmates whose physical condition are similar to yours may have weak cardiorespiratory endurance performance due to short of exercising regularly?
---------------------very possible□ □ □ □ □very impossible---------------------

	7. Scale of behavioural intention
Questions below are opinions to know whether you can take regular exercise or not. After reading, check an option which is the closest to your thinking.



1. During next two months, it's possible for me to take regular exercise
-------------quite possible □□□□□ impossible
2. During next two months, it's possible for me to try to take regular exercise. 
-------------quite possible □□□□□ impossible
3. During next two months, I will want to take regular exercise. 
----------------quite agree □□□□□ disagree
4. I have decided to take regular exercise in next two months.  
----------------quite agree □□□□□ disagree
5. I have made up my mind to take regular exercise in next two months. 
----------------quite agree □□□□□ disagree
6. During next two months, it's possible for me to think to take regular exercise
-------------quite possible □□□□□ impossible
7. During next two months, it's possible for me to experience to take regular exercise. 
-------------quite possible □□□□□ impossible
8. During next two months, I will plan to take regular exercise. 
----------------quite agree □□□□□ disagree

	8. Basic information
Questions below are about information of subjects needed. Please check the option or answer the questions according to your actual situation after reading.



Class:                         Student ID:                 

Gender: □Male  □Female
                                      

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐Thanks for your response.‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐






2nd test

Structural Questionnaire: Process of Behaviour Control
	Good day, everyone. This is a questionnaire about regular exercise of college students’. Please read each question carefully and answer it according to your own condition. The answer is nothing with “right” or “wrong”, so all you have to do is to be truthful. The data is only to be used in this research, and unavailable to other application.
Thanks for your cooperation.
University of Southern Queensland
Principal Supervisor: Raj Gururajan
Student name: YU-CHI CHANG
May  2017




Directions:
1. The definition of “regular exercise” in this research means the sports which people take 20 minutes each time, three times or over a week besides PE classes. These kinds of medium-strength sports will make exercisers breathe a little deeply, speed up heart beating, and sweat. They are like jogging, brisk walk, bicycle riding, ball games, swimming, and dancing.

2. Please check the option you choose. Between two opposite words, it’s divided into five degrees. Subjects estimate your own situation according to the statement of the question. Check the box on the right if your situation is close to adjectives on the right, and check the box on the left as well. Do not check the option “uncertain” as you can unless you are truly unable to decide which to choose.

Example 1
  For me, weight control is----------very good □□□□□ very bad
Example 2
  Dietary control for me is----------.very good □□□□□ very bad

	1. Basic information
Questions below are about information of subjects needed. Please check the option or answer the questions according to your actual situation after reading.



Class:                          Student ID:                

Gender: □Male  □Female

	2. Scale of behaviour control
Questions below are about cognition or execution of your taking regular exercise. Please check the option or answer the questions according to your actual situation after reading.






1. Last month I often remembered to take regular exercise.
□ Definitely agree
□ Agree
□ Uncertain
□ Disagree
□ Completely disagree

2. Last month I absolutely knew my plan for taking regular exercise.
□ Definitely agree
□ Agree
□ Uncertain
□ Disagree
□ Completely disagree

3. Last month I continued to focus on my frequency of taking regular exercise.
□ Definitely agree
□ Agree
□ Uncertain
□ Disagree
□ Completely disagree

4. Last month I focused my attention closely on whether I reached the frequency of my plan of regular exercise.
□ Definitely agree
□ Agree
□ Uncertain
□ Disagree
□ Completely disagree

5. Last month I really tried to do regular exercise as the frequency of my plan.
□ Definitely agree
□ Agree
□ Uncertain
□ Disagree
□ Completely disagree

6. Last month I did my best to follow the standard of doing regular exercise.
□ Definitely agree
□ Agree
□ Uncertain
□ Disagree
□ Completely disagree

7. Last month I often reminded to take regular exercise.
□ Definitely agree
□ Agree
□ Uncertain
□ Disagree
□ Completely disagree
8. Last month I really experienced to do regular exercise as the frequency of my plan.
□ Definitely agree
□ Agree
□ Uncertain
□ Disagree
□ Completely disagree

9. Last month I really carried on doing regular exercise as the frequency of my plan.
□ Definitely agree
□ Agree
□ Uncertain
□ Disagree
□ Completely disagree

	3. Scale of Action planned 




1. I have planned to exercise at a certain time.
---------------------very agree□ □ □ □ □very disagree---------------------
2.I have planned to exercise at a certain place.
---------------------very agree□ □ □ □ □very disagree---------------------
3.I have planned a type of sport to exercise regularly.
---------------------very agree□ □ □ □ □very disagree---------------------
4.I have planned to exercise on a certain frequency. 
---------------------very agree□ □ □ □ □very disagree---------------------
5.I have planned to exercise regularly with someone.
---------------------very agree□ □ □ □ □very disagree---------------------

	4. Scales of social support




1.My family will suggest me to exercise regularly?
---------------------always□ □ □ □ □never---------------------
2.My family will accompany with me to exercise regularly?
---------------------always□ □ □ □ □never---------------------
3.My family will encourage me to exercise regularly?
---------------------always□ □ □ □ □never---------------------
4.My family will assist me to organize a plan for exercise regularly?
---------------------always□ □ □ □ □never---------------------
5.My family will assist me to purchase items for exercising regularly?
---------------------always□ □ □ □ □never---------------------
6.My family will support me to join sports clubs?
---------------------always□ □ □ □ □never---------------------
7.My family will instruct me to exercise regularly?
---------------------always□ □ □ □ □never---------------------
8.My family will disturb me to exercise regularly?
---------------------always□ □ □ □ □never---------------------


1.My friends will suggest me to exercise regularly?
---------------------always□ □ □ □ □never---------------------
2.My friends will encourage me to exercise regularly?
---------------------always□ □ □ □ □never---------------------
3.My friends will encourage me to exercise regularly?
---------------------always□ □ □ □ □never---------------------
4.My friends will assist me to organize a plan for exercise regularly?
---------------------always□ □ □ □ □never---------------------
5.My friends will assist me to purchase items for exercising regularly?
---------------------always□ □ □ □ □never---------------------
6.My friends will support me to join sports clubs?
---------------------always□ □ □ □ □never---------------------
7.My friends will instruct me to exercise regularly?
---------------------always□ □ □ □ □never---------------------
8.My friends will disturb me to exercise regularly?
---------------------always□ □ □ □ □never---------------------


1.My teacher will suggest me to exercise regularly?
---------------------always□ □ □ □ □never---------------------
2.My teacher will accompany with me to exercise regularly?
---------------------always□ □ □ □ □never---------------------
3.My teacher will encourage me to exercise regularly?
---------------------always□ □ □ □ □never---------------------
4.My teacher will assist me to organize a plan for exercise regularly?
---------------------always□ □ □ □ □never---------------------
5.My teacher will assist me to purchase items for exercising regularly
---------------------always□ □ □ □ □never---------------------
6.My teacher will support me to join sports clubs?
---------------------always□ □ □ □ □never---------------------
7.My teacher will instruct me to exercise regularly?
---------------------always□ □ □ □ □never---------------------
8.My teacher will disturb me to exercise regularly?
---------------------always□ □ □ □ □never---------------------


‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐Thanks for your response.‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐












3rd  test

Students’ attitude and behaviour towards regular exercise in maintaining for health: A case of Eastern Taiwan

Structural questionnaire: Behavioural questionnaire
	Good day, everyone. This is a questionnaire about regular exercise of college students’. Please read each question carefully and answer it according to your own condition. The answer is nothing with “right” or “wrong”, so all you have to do is to be truthful. The data is only to be used in this research, and unavailable to other application.
Thanks for your cooperation.
University of Southern Queensland
Principal Supervisor: Raj Gururajan
Student name: YU-CHI CHANG
June  2017




Directions:
1. The definition of “regular exercise” in this research means the sports which people take 20 minutes each time, three times or over a week besides PE classes. These kinds of medium-strength sports will make exercisers breathe a little deeply, speed up heart beating, and sweat. They are like jogging, brisk walk, bicycle riding, ball games, swimming, and dancing.


2. Please check the option you choose. Between two opposite words, it’s divided into five degrees. Subjects estimate your own situation according to the statement of the question. Check the box on the right if your situation is close to adjectives on the right, and check the box on the left as well. Do not check the option “uncertain” as you can unless you are truly unable to decide which to choose.

Example 
Dietary control for me is----------very good □□□□□ very bad


	1. Scale of behavioural intention
Questions below are opinions about the possibility whether you can take regular exercise or not. Please check the option which is close to your thinking after reading.




1. The possibility for me to exercise regularly in next two months.
----------Quite possible□□□□□Absolutely impossible
2. The possibility for me to exercise regularly in next two months. 
----------Quite possible□□□□□Absolutely impossible
3. I will exercise regularly in next two months.
----------Definitely agree□□□□□ completely disagree

4. I have decided to exercise regularly in next two months.
---------Definitely agree□□□□□ completely disagree
5. I have made up my mind to exercise regularly in next two months.
---------Definitely agree□□□□□ completely disagree
6. During next two months, it's possible for me to think to exercise regularly.
---------Quite possible□□□□□impossible
7. During next two months, it's possible for me to experience to exercise regularly. 
---------Quite possible □□□□□ impossible
8. During next two months, I will plan to exercise regularly. 
---------Quite agree □□□□□ disagree


	2. Basic information
Questions below are about information of subjects needed. Please check the option or answer the questions according to your actual situation after reading.




1. Class:                                       Student ID:                                     .

2. Gender: □Male  □Female

3. How is your regular exercise going now? 
Answer: (Check only one option)

□ I have taken regular exercise for more than two months.
□ I have taken regular exercise present, but shorter than two months.
□ I do exercise present, but not so regularly.
□ I do no exercise present.



‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐Thanks for your response. ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
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[bookmark: _Toc474179590]Explanation of Likert 5-point scale

A Likert scale is a psychometric scale commonly involved in research that employs questionnaires. The scale is named after its inventor, psychologist Rensis Likert (Likert ,1994). It is the most widely used approach to scaling responses in survey research,
When responding to a Likert questionnaire item, respondents specify their level of agreement or disagreement on a symmetric agree-disagree scale for a series of statements. Thus, the range captures the intensity of their feelings for a given item (Burns et al.,2008). A scale can be created as the simple sum of questionnaire responses over the full range of the scale. In so doing, Likert scaling assumes that distances on each item are equal. Importantly, "All items are assumed to be replications of each other or in other words items are considered to be parallel instruments"(Alphen et al.,1994).
The format of a typical five-level Likert item, for example, could be:
1.Strongly disagree
2.Disagree
3.Neither agree nor disagree
4.Agree
5.Strongly agree
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[bookmark: _Toc474179592]Interview outline.
	1.Have you ever enrolled any sports, exercise or health-related course during your studying period? 
	

	2.As you know, is there any relationship between exercise and health?
	

	3.Do you exercise regularly in your daily life?
	3.1 Yes,Why？
3.1.1What kind exercise/sport do you engage?
3.1.2When do you exercise normally?
3.1.3How many times you exercise per week?
3.1.4How long does your exercise period last?
3.1.5How long do you exercise regularly?
3.1.6Will you continue to exercise regularly after time?
3.1.7Do you have any company, for example, classmate, friend, or family member when you exercise regularly?
3.1.7.1 Yes,Why？
3.1.7.2 No, Why？

	
	3.2 No, Why？
3.2.1Do you plan to exercise regularly if you have extra time?
3.2.2Will you plan to exercise regularly the next 2 months?

	4.Do you understand the principle to exercise regularly?
	

	5.Does your classmate or friend encourage you to exercise regularly?
	

	6.Does your family or teachers encourage you to exercise regularly?
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